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MINERAL RESOURCES OF THE UNITED STATES, 1904. 


Davip T. Day, Chief of Division. 


INTRODUCTION. 


The arrangement and scope of this volume are practically the same 
as in the twenty preceding reports of the series Mineral Resources of 
the United States. Each report records the development of the min- 
eral industries of the United States since the time covered by the 
preceding number of the series; the reports should therefore be con- 
sulted together. Every chapter in this report is a census of the pro- 
ductive features of the industry under discussion. The statistics of 
the imports and exports of minerals, which form an essential part of 
the volume, are obtained through the courtesy of the Chief of the 
Bureau of Statistics, Department of Commerce and Labor. 


ACKNOWLEDGMENTS. 


Except as noted above, and in a few isolated instances where some 
other well-established agency already exists by which the statistics are 
collected accurately, the figures are obtained directly from the pro- 
ducers, and it is impossible to acknowledge here, otherwise than by 
brief mention, the invaluable assistance which has been freely rendered 
by them and by the voluntary contributions of many local experts. 
The names of the statistical experts who, acting under the authority 
of the United States, have collected statistics from the producers are 
given at the heads of the special chapters. The technical press, 
besides affording much information concerning new mining enter- 
prises, has been largely drawn upon for prices, market reports, and 
new technical processes. 

As heretofore, the publication of this volume has been anticipated 
toa great extent by the issue in advance, in pamphlet form, of the 
several chapters which compose it. 

The summary gives the principal statistical information recorded in 
this report. 
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In presenting these statistics all unnecessary duplication has been 
avoided. The coke product discussed in the following pages and 
amounting to 23,621,520 short tons, valued at $46,026,183, is excluded 
from the tabular statement, as the quantity and value of the coal used 
if its manufacture is included in the statistics of coal production. 


Similarly, white lead, red lead, sublimed lead, zinc lead, litharge, and 


orange mineral, whose average aggregate value for the last ten years 
has exceeded $10,000,000, are not given in the table, the base from 
which they are made being included in the output of pig lead. Zinc 
oxide, or zine white, made directly from the ores, and consequently 
not included in spelter production, is tabulated. The production of 
pig iron and its value are given in the table as the best means of pre- 
senting the statistics of the production of iron in the first marketable 
condition. The value of brick and pottery clays, rather than the value 
of the manufactured products, is embraced in the tabular statement, 
although the statistics of brick, tile, and pottery production are pre- 
sented in detail in the report. Inflation of valuation and all unneces- 
sary duplication are thus avoided. 


SUMMARY OF THE MINERAL PRODUCTION OF THE 
UNITED STATES IN 1904, 


GENERAL REMARKS. 


The varied character of the units of measurement employed in the 
mineral industry makes it impossible to compare the outputs of the 
several minerals except in the value of the products. The figures 
gtven in the following summary show a continuation of the activity in 
the mineral industries of the United States noted in 1900, 1901, 1909, 
and 1903, though the value of the output for 1904 was about Y per 
cent less than that for 1903. 

In 1904, for the fifth time, the total value of our mineral production 
exceeded the enormous sum of $1,000,000,000. 

The exact figures for 1904 were $1,289,047,146, as compared with 
$1,419,980,617 in 1903, with $1,260,501,898 in 1902, with $1,086,550,871 
in 1901, and with $1,063,678,053 in 1900; a loss in 1904 from 1903 of 
$130,233,471, or 9.18 per cent; a gain in 1904 over 1902 of $28,545,248, 
or 2.26 per cent; a gain in 1904 over 1901 of $202,1£96,275, or 18.64 
per cent, and a gain in 1904 over 1900 of $225,369,093 or 21.19 per 
cent. | 

As heretofore, iron and coal are the most important of our mineral 
products. The value of the iron in 1904 was $233,025,000; the value 
of the coal, $444,816,288. The fuels decreased from $634,226,291 in 
1903 to $584,483,514 in 1904, a loss of $49,742,777, or 7.84 per cent. 
Anthracite coal showed a decrease in value of $13,062,428 from 
$152,036,448 in 1903 to $138,974,020 in 1904. The average price of 
anthracite coal per long ton at the mine was $2.35, as against $2.50 in 
1903, $2.35 in 1902, $2.05 in 1901, $1.85 in 1900, and $1.80 in 1899; 
and the average price per short ton for bituminous coal at the mine 
was $1.10, as compared with $1.24 in 1903 and with $1.12 in 1902. 
The decrease in value of the bituminous coal output from 1903 was 
$45,845,665, a combined decrease in value of coal of $58,908,093 in 
1904. 

The loss of $130,933,471 in the total value of our mineral production 
is due to losses in both metallic and nonmetallie products, the metallic 
products showing a decrease from $624,318,008 in 1903 to $541,466, 796 
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in 1904, a loss of $82,851,212, and the nonmetallic products showing a 
decrease from $793,962,609 in 1903 to $747,180,350 in 1904, a loss of 
$46,782,259. To these products should be added estimated unspeci- 
fied products, including molybdenum, bismuth, tungsten, and other 
mineral products, valued at $400,000 (as against $1,000,000 of unspeci- 
fied products in 1903), making the total mineral production for 1904 
$1,2589,047,146. 

The manufacture of arsenious oxide, noted for the first time in the 
United States in the report for 1901, was continued in 1904, but again 
in decreased proportions as compared with 1902 and 1903. 

Statistics of the production of sand for molding, building, engine, 
and furnace use, and for other purposes, were collected for the first 
time in 1904. 

Included in the volume for 1904 is a brief report calling attention 
to peat in the United States and to its possibilities as a source of fuel. 

Tin was produced commercially, though in small quantities, in South 
Carolina, South Dakota, and Alaska, and the mines were actively 
exploited during the year 1904. 

In accordance with a provision in the appropriation for Mineral 
Resources of the United States for the fiscal year 1905-1906 a compre- 
hensive investigation is in progress (November, 1905) to determine 
what minerals of economic value are contained in the black sands found 
in the placer mines of the United States. An invitation has been 
extended through the mails to all the placer miners in the United 
States to send samples of their heavy concentrates for examination. 
These have been tested as to their contents of precious metals, and 
their mineralogv has been exhaustively studied. Where it became 
evident that these sands contained useful minerals not already being 
utilized a competent geologist was sent to the deposit, and samples 
varying in size from 100 pounds to a carload were obtained and exam- 
ined with concentrating machinery at Portland, Oreg. The results of 
this investigation will be published in the forthcoming volume of 
Mineral Resources of the United States for the calendar year 1905. 


METALS. 


Iron and stecl. — Twenty States produced pig iron in 1904, as against 
22 in 1908, 22 in 1902, 20 in 1901, and 21 in 1900 and 1899. The 
total production of pig iron in 1904 was 16,497,033 long tons, as 
against 18,009,252 long tons in 1903, 17,821,307 tons in 1902, 15,878,354 
tons in 1901, 13,789,242 tons in 1900, 13,620,703 tons in 1899, 11,773,- 
934 tons in 1898, and 9,652,680 tons in 1897. "The production of 1904 
shows a decrease in quantity of 1,512,219 long tons, or over 8 per cent, 
from the production of 1903, and a decrease in value from $344,350,000 
to $233,025,000, amounting to $111,325,000, or over 32 per cent. The 
average price per long ton of pig iron decreased from $19.12 in 1908 
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to $14.12 in 1904. The average prices per long ton in recent years 
have been as follows: 1902, $20.92; 1901, $15.25; 1900, $18.85; 1899, 
$18; 1897, $9.55; 1896, $10.47; 1895, $11.14; 1894, $9.75. 

{ron ores.—-The production of iron ores in 1904 amounted to 27,644,- 
330 long tons, as compared with 35,019,308 long tons in 1903 and with 
35,554,135 long tons in 1902, a loss in 1904 from 1903 of 7,374,978 
long tons. The value at the mines of the ore mined in 1904 was $43,- 
186,741, a loss as compared with the 1903 value, $66,328,415, of 
$23,141,674. As in the five preceding years, the production of iron 
ores in the United States in 1904 was never equaled by that of any 
other country. l 

Manganese ores.—The production of manganese ores decreased from 
11,995 long tons, valued at $116,722, in 1901, to 7,477 long tons, val- 
ued at $60,911, in 1902, and to 2,825 long tons, valued at $25,335, in 
1903, and increased in quantity to 3,146 long tons, valued at $29,406, 
in 1904. The average price per ton in 1904 was $9.37, as compared 
with $5.97 in 1903, with $8.15 in 1902, with $9.73 in 1901, and with 
$9.52 in 1900. 

Gold.—The production of gold in 1904, as reported to the Survey, 
amounted to 3,910,729 fine ounces, as compared with 3,560,000 fine 
ounces in 1903, with 3,870,000 fine ounces in 1902, with 3,805,500 fine 
ounces in 190f, with 3,829,897 fine ounces in 1900, and with 3,437,210 
fine ounces in 1899. The value was $80,835,648, as compared with 
$13.591,700 in 1903, with $50,000,000 in 1902, with $78,666,700 in 
1901, with $79,171,000 in 1900, and with $71,053,409 in 1899. 

Silver.—The coming value of the silver produced in 1904 was 
$72,402,224, as compared with $70,206,060 in 1903, with $71,757,575 
in 1902, with $71,387,800 in 1901, and with $74,533,495 in 1900. The 
production in 1904 was 55,999,864 fine ounces, as compared with 
54,300,000 fine ounces in 1903, with 55,500,000 tine ounces in 1902, 
witb 55,214,000 fine ounces in 1901, and with 57,647,000 fine ounces in 
1900. The commercial value of the production in 1904 was $32,035,378, 
as compared with $29,322,000 in 1903, with $29,415,000 in 1902, with 
$33,128,400 in 1901, and with $35,741,140 in 1900. 

Copper.—The production of domestic copper increased from 
698,044,517 pounds in 1903 to 812,537,267 pounds in 1904, an increase 
of 114,492,750 pounds, or about 16 per cent, in quantity, and it increased 
in value from $91,506,006 in 1903 to $105,629,845 in 1904, an increase 
of $14,123,839, or about 15 per cent. 

Lead.—The production of lead increased to 307,000 short tons in 1904 
from 282,000 short tons in 1903. It was 270,000 short tons in 1902, 
270,700 short tons in 1901, and 270,824 short tons in 1900. The value 
of the production in 1904 was $26,402,000, as compared with $23,520,000 
in 1903, with $22,140,000 in 1902, with $23,280,200 in 1901, and with 
$23.561;688 in 1900. 
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Zinc.—The production of zinc in 1904 showed an increase in quantity 
as compared with 1903. 1902, and 1901, the production being 156,702 
short tons, as compared with 159,219 short tons in.1903, with 156,927 
short tons in 1902, with 140,822 short tons in 1901, and with 123,886 
short tons in 1900. The value of the zinc production in 1904 was 
$18,670,200, as compared with $16,717,995 in 1903, with $14,625,596 
in 1902, with $11,265,760 in 1901, and with $10,654,196 in 1900. 

Aluminum.—The production of aluminum during 1904 was 8,600,000 
pounds, valued at $2,477,000, as compared with 7,500,000 O 
valued at $2,284,900, in 1903; with 7,300,000 pounds, valued at 
$2,284,590, in 1902; with 7,150,000 pounds, valued at $2,238,000, in 
1901, and with 7 150,000 pounds: valued at $1,920,000, in 1900. 

Quicksilver. —Ihe production of quicksilver during 1904 amounted 
to 34,570 flasks (of 765 avoirdupois pounds net; 75 avoirdupois pounds 
net after June, 1904), as compared with 35,620 flasks in 1903, with 
34,291 flasks in 1902, with 29,727 flasks in 1901, and with 28,317 flasks 
in 1900. The value of the quicksilver produced in 1904 was $1,503,795, 
as compared with $1,544,934 in 1903, with $1,467,848 in 1902, with 
$1,382,305 in 1901, and with $1,302,586 in 1900. California, including 
Nevada, reported 29,234 flasks, as compared with 30,591 flasks in 1903, 
with 28,972 flasks in 1902, and with 26,720 flasks in 1901; and Texas 
reported 5,336 flasks, as against 5,029 flasks in 1903, 5, 319 flasks in 
1902, and 2,932 flasks in 1901. 

Nickel.—The production of metallic nickel reported in 1904 was 
24,000 pounds, as against a production of 114,200 pounds in 1903, of 
5,748 pounds in 1902, of 6,700 pounds in 1901, of 9,715 pounds in 
1900, and of 22,541 pounds in 1899. The value in 1904 was $11,400, as 
against $45,900 in 1903, $2,701 in 1902, $3,551 in 1901, $3,886 in 1900, 
and $8,566 in 1899. The imports of nickel in 1904 were valued at 
$1,121,491, as compared with $1,493,889 in 1903, with $1,437,649 in 
1902, with $1,849,620 in 1901, and with $1,183,884 in 1900. 

Platínum.—The production of platinum from domestic ores in 
1904 was 200 ounces, valued at $4,160, as compared with 110 ounces, 
valued at $2,080 (not including $6,000 worth of platinum reported as 
contained in slimes obtained from the treatment of copper ores from 
the Kambler mine, Wyoming), produced in 1903; with 94 ounces, 
valued at $1,814, in 1902; with 1,408 ounces, valued at $27,526, in 
1901; with 400 ounces, valued at $2,500, in 1900, and with 300 ounces, 
valued at $1,800, in 1899. 

Antimony..—The total quantity of antimony obtained from all 
sources in 1904 was 3,057 short tons, valued at $505,524, as compared 
with a total production for 1903 of 3,128 short tons, valued at $548,433. 
No antimony was obtained from domestic ores during 1903. The 
antimony obtained from the smelting of foreign imported ores in 1924 
amounted to 486 short tons, valued at $61,926, and the antimony — 
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obtained from hard lead produced from foreign and domestic lead ores 
was 2,571 short tons, valued at $443,598, a total production for 1904 
of 3,057 short tons, valued at $505,524, as compared with 3,128 short 
tons, valued at $548,433, in 1903; with 3,561 short tons, valued at 
$634,506, in 1902, and with 2,639 short tons, valued at $539,902, in 
1901. 

Bismuth.—The marketed production of bismuth ore in 1904 was 
5,184 pounds, valued at $314. "There was no marketed production of 
bismuth ores in the United States during 1908 or 1902. The marketed 
output in 1901 was 318.6 short tons. The ore contained gold and 
silver, for which the producers were paid. As nearly as can be ascer- 
tained, the value of the output in 1901 was $30 per ton, not including 
charges for transportation or treatment. The price of the refined 
metal is kept so low by the combination controlling the business that 
profitable mining of domestic ores is practically out of the question. 

T?n.—There was no production of metallic tin in 1904; but about 
159 short tons of concentrates were shipped from South Carolina, 
South Dakota, and Alaska to England, as against 20 short tons of con- 
centrates shipped from South Carolina in 1903; value not given either 
in 1903 or in 1904. 

FUELS. 


Coal.—For the third time in the history of the United States the 
production of coal in 1904 reached a total of over 300,000,000 short 
tons, showing an actual output of 352,310,427 tons of 2,000 pounds, 
valued at $444,816,288. Of this total the output of anthracite coal 
amounted to 65,318,490 long tons (equivalent to 73,156,709 short tons), 
which, as compared with the production of 66,613,454 long tons in 
1903, was a decrease of 1,294,964 long tons, or almost 2 per cent. 
The value of anthracite coal at the mines in 1904 was $138,974,020, as 
against $152,036,448 in 1903, $76,173,586 in 1902, and $112,504,020 in 
1901. The average value of the marketed coal sold during the year 
at the mines was $2.35 per long ton, the value in 1903 having been 
$2.50, in 1902, $2.35, and in 1901, $2.05. 

The output of hituminous coal (which includes semianthracite and 
all semibituminous and lignite coals) amounted in 1904 to 279,153,718 
short tons, valued at $305,842,268, as compared with 282,749,348 short 
tons, valued at $351,687,933, in 1903, with 260,216,844 short tons, 
valued at $290,858,483, in 1902, and with 225,828,149 short tons, val- 
ued at $236,122,049, in 1901. The decrease in the production of 
bituminous coal in 1904 from 1903 was therefore 3,595,630 short tons 
in quantity and $45,845,665 in value. The average price per ton at 
the mines during 1904 was $1.10, as against $1.24 per ton in 1903, the 
highest price recorded by the Survey. 

Coke.—The coke production of the United States in 1904, which 
included the output from 2,610 retort or by-product ovens, amounted 
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to 23,621,520 short tons, as compared with 25,274,281 short tons in 
1903, with 25,401,730 short tons in 1902, with 21,795,883 short tons in 
1901, and with 20,533,348 short tons in 1900. The decrease in quan- 
tity in 1904 from 1903 was 1,652,761 short tons, or about 6.5 per cent. 
The total value was $46,026,183, a loss from the 1903 value, $66,498,664, 
of $20,472,481. It should be borne in mind that the value for 1903 
was in part the abnormal result of the coal strike in 1902. 

Gas, coke, tar, and ammonia.—The aggregate value of all the 
products obtained from the distillation of coal in gas works and retort 
ovens in 1904 was $51,157,736, as compared with $47,830,600 in 1903 
and with $43,869,440 in 1909. 

Petroleum.—The total production of crude petroleum in the United 
States in 1904 was 117,063,421 barrels, as against 100,461,337 barrels 
in 1908, 88,766,916 barrels in 1902, and 69,389,194 barrels 1n 1901, an 
increase of 16,602,084 barrels, or 16.53 per cent, over the production 
of 1903, and of 31.88 per cent over that of 1902, The increase in 1904 
came from California, Kansas and Indian Territory and Oklahoma, 
Texas, Indiana, Louisiana, and Kentucky and Tennessee, in the order 
named. In round numbers, the gains in 1904 over 1903 were as fol- 
lows: California, 5,300,000 barrels; Kansas and Indian Territory and 
Oklahoma, 4,500,000 barrels; Texas, 4.300,000 barrels; Indiana, 
2,200,000 barrels; Louisiana, 2,000,000 barrels; Kentucky and Ten- 
nessee, 500,000 barrels. The largest decrease in production in 1904, 
as compared with 1903, was in Ohio, which showed a decrease of about 
1,600,000 barrels, Pennsylvania and New York 280,000 barrels, and 
West Virginia 260,000 barrels. It will be observed that the greatest 
gains were in the South and West and in the Lima-Indiana field, and 
that, relatively, the Appalachian field lost heavily. "The value of crude 
petroleum produced during 1904 was $101,170,466, or 86.42 cents per 
barrel, as against $94,694,050, or 94.26 cents per barrel, in 1903, and 
$71,178,910, or 80.19 cents per barrel, in 1902. 

Natural gas.—The value of the natural gas produced in 1904 was 
$38,496,760, as compared with $35,807,860 in 1903, with $30,867,863 
in 1902, with $27,066,077 in 1901, with $23,698,674 in 1900, and with 
$20,074,873 in 1899—2 gain of 7.51 per cent in 1904 over 19083. 


STRUCTURAL MATERIALS. 


Stone. —The value of all kinds of stone produced in the United States 
during 1904 amounted to $74,200,361, as compared with $72,945,908 
in 1903, with $69,830,351 in 1909, with $60,275,762 in 1901, with 
$48,008,739 in 1900, and with $48,785,515 in 1899. 

Clay products. —The activity in all branches of the clay-working 
industries noted in the reports as true of 1899, 1900, 1901, 1902, and 
1903 diminished very slightly during 1904. "The value of all clay 
products, as reported to this office in 1904 was $131,023,245, as against 
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$131,062,121 in 1903, $122,169,531 in 1902, $110,211,587 in 1901, and 
$06,212,345 in 1900. The brick and: tile products in 1904 were valued 
at $105,864,978, as against $105,626,369 in 1903, $98,042,078 in 1902, 
Ss7,147,127 in 1901, and $76,413,775 in 1900. The pottery products 
were valued in 1904 at $25,158,270, as against $25,436,052 in 1903, 
$24,197,453 in 1902, $22,463,860 in 1901, and $19,798,570 in 1900. 

The commercial production of clay mined and sold by those not 
manufacturing the product themselves in 1904 was valued at $2,320,162, 
as compared with $2,594,042 in 1903, with $2,061,072 in 1902, with 
$2,576,932 in 1901, and with $1,840,377 in 1900. The crude brick clay 
was valued at $13,000,000. 

Cement. —The total production of hydraulic cement in the United 
tates in 1904 was 31,675,257 barrels, valued at $26,031,920, as com- 
pared with 29,899,140 barrels, valued at $31,931,341, in 1908; with 
25,753,504 barrels, valued at $25,366,380, in 1902; with 20,068,737 
barrels, valued at $15,786,789, in 1901, and with 17,231,150 barrels, 
valued at $13,283,581, in 1900. The Portland cement production in 
1904 was 26,505,881 barrels, valued at $23,355,119, as compared with 
22,342,973 barrels, valued at $27,713,319, in 1903; with 17,230,644 
barrels, valued at $20,864,018, in 1902; with 12,711,225 barrels, valued 
at $12,532,360, in 1901, and with 8,482,020 barrels, valued at $9,280,525, 
in 1900—an increase in quantity in 1904 as compared with 1903 of 
4,162,908 barrels, and a decrease in value of $4,358,200. The produc- 
tion of natural-rock cement in 1904 was 4,866,331 barrels, valued at 
$2,450,150, as compared with 7,030,271 barrels, valued at $3,675,520, 
in 1903; with 8,044,305 barrels, valued at $4,076,630, in 1909; with 
7,084,823 barrels, valued at $3,056,278, in 1901, and with 8,383,519 
barrels, valued at $3,728,848, in 1900—a decrease in quantity in 1904 
of 2,163,940 barrels, and in value of $1,225,370. The production of 
slag cement in 1904 amounted to 303,045 barrels, valued at $226,651, . 
as against 525,896 barrels, valued at $542,502, in 1908. 


ABRASIVE MATERIALS. 


Carborundum.—The production of carborundum in 1904 was 
7,060,380 pounds, as compared with 4,759,890 pounds in 1903, with 
_ 8,741,500 pounds in 1902, and with 3,538,175 pounds in 1901. The 
value of the carborundum varies from 8 to 10 cents a pound. 

Corundum and emery.—The combined production of corundum and 
emery in 1904 amounted to 1,932 short tons, valued at $57,235, as 
against 2,542 short tons, valued at $64,102, in 1903; 4,251 short tons, 
valued at $104,605, in 1902, and 4,305 short tons, valued at $146,040, 
in 1901. 

Crushed steel.—The production of crushed steel in 1904 was 790,000 
pounds, as agajnst 755,000 pounds in 1903, 735,000 pounds in 1902, 
and 690,000 pounds in 1901. 
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Crystalline quartz.—In 1904 the production of crystalline quartz 
included under abrasives amounted to 31,924 short tons, valued at 
$74,600, as against 8,938 short tons, valued at $76,908, in 1903; 15,104 
short tons, valued at $84,335, in 1902, and 14,050 short tons, valued at 
$41,500, in 1901. 

Garnet.—The production of abrasive garnet in the United States 
during 1904 amounted to 3,854 short tons, valued at $117,581, as 
against 3,950 short tons, valued at $132,500, in 1903; 3,926 short tons, 
valued at $132,820, in 1902, and 4,444 short tons, valued at $158,100, 
in 1901. The average price for the 1904 production is reported as 
$30.51 per ton. 

Grindstones.—The total value of all kinds of grindstones produced 

during 1904 was $881,527, as against $721,446 in 1903, $667,431 in 1902, 
and $580,703 in 1901. The production of 1904 was the largest on 
record for any year. It should be remembered, however, that the 
price, which was from $15 to $18 per ton, has decreased to from $8 to 
$11 per ton, and that therefore the tonnage of grindstones used has 
correspondingly increased within the last few years. The imports for 
1904 amounted in value to $93,152, as against $85,705 in 1903, $76,906 
in 1902, and $88,871 in 1901. 
— Infusorial earth and tripoli.—lu 1904 the production of infusoria? 
earth and tripoli amounted to 6,214 short tons, valued at $44,164, as 
against 9,219 short tons, valued at $70,273, in 1903; 5,665 short tons, 
valued at $53,244, in 1902, and 4,020 short tons, valued at $52,950, 
in 1901. 

Millstones and buhrstones. —The value of the production of millstones 
and buhrstones in 1904 was $37,338, as aguinst $52,552 in 1903, $59,808 
in 1902, and $57,179 in 1901. From 1886 to 1894 there was a very 
large decrease—from $140,000 to $13,887—in the production of buhr- 
stones. From 1894 to 1902 there was a gradual increase in the pro- 
‘duction, but there was a decrease in both 1903 and 1904. 

Oilstones and whetstones.—There was a decided decrease in the 
commercial domestic production of oilstones and whetstones during 
1904, the value falling from $366,857 in 1903 to $188,985 in 1904. 
The production was valued at $221,762 in 1902 and $158,300 in 1901. 

Pumice.—The production of pumice amounted in 1904 to 1,530 short 
tons, valued at $5,421, as apainst 885 short tons, valued at $2,665, in 
1903, and 700 short tons, valued at $2,750, in 1902. 


CHEMICAL MATERIALS. 


Arsenious oride,—The domestic production of arsenious oxide (white 
arsenic) in 1904 was 36 short tons, valued at $2,185, as compared with 
611 short tons, valued at $36,691, in 1903; with 1,353 short tons, valued 
at $81,180, in 1902, and with 300 short tons, valued at $18,000, in 1901. 

Doraa.-—Yhe reported returns for 1904 gave an aggregate produc- 
tion of crude borax of 45,647 short tons, valued at $698,810, as com- 
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pared with 34,430 short tons, valued at $661,400, in 1903, and with 
17,404 short tons of refined and 2,600 short tons of crude, valued at 
$2,538,614, in 1902. The production during 1901 was 17,887 short 
tons of crude borax and 5,344 short tons of refined borax, with a total 
value of $1,012,118. 

Bromine.—The production of bromine in 1904, including the amount 
of bromine contained in potassium bromide, amounted to 897,100 
pounds, valued at $269,130, as compared with 598,500 pounds, valued 
at $167,580, in 1903; with 513,893 pounds, valued at $128,472, in 1902, 
and with 552,043 pounds, valued at $154,572, in 1901. 

Fluorspar.—The total commercial production of fluorspar in 1904 
was 36,452 short tons, valued at $234,755, as compared with 42,523 
short tons, valued at $213,617, in 1903; with 48,018 short tons, valued 
at $271,832, in 1902, and with 19,586 short tons, valued at $113,803, 
in 1901—a decrease in quantity in 1904 of 6,071 short tons, but an 
increase of $21,138 in value over 1903. The average price of crude 
fluorspar in 1904 was reported as $4.97, or 69 cents per ton more than 
the 1903 price, $4.28, but 22 cents less than the 1902 price, $5.19; and 
the average price of ground fluorspar in 1904 was $8.44 per ton, a 
decrease of $1.55 from the 1903 price, $9.99, and of $1.54 from the 
1902 price, $9.98. 

(rypsum.—The output of crude gypsum in 1904 was 940,917 short 
tons, valued in its first marketable condition at $2,784,325, as com- 
pared with 1,041,704 short tons, valued in its first marketable condition 
at $3,792,943, in 1903; with 816,478 short tons, valued at $2,089,341, 
in 1902; with 633,791 short tons, valued at $1,506,641, in 1901, and 
with 594,462 short tons, valued at $1,627,203, in 1900. The production 
in 1899 was 486,935 short tons, and in 1898 it was 291,638 short tons. 
The greatly increased production of late years is attributable to the 
largely increased use of wall plaster and of plaster of Paris in large 
modern buildings and in the manufacture of staff for temporary 
buildings. 

Marls.—The production of marls in the United States in 1904 was 
18,989 short tons, valued at $13,145; in 1903 it was 34,211 short tons, 
valued at $22,521, and in 1902 it was 12,439 short tons, valued at 
$19,741. 

Phosphate rock. —The total commercial production of phosphate rock 
reported to the Survey in 1904 amounted to 1,874,428 long tons, valued 
at $6,873,625, as compared with 1,581,576 long tons, valued at 
$5,319,294, in 1903; with 1,490,314 long tons, valued at $4,693,444, in 
1902, and with 1,483,723 long tons, valued at $5,316,403, in 1901—an 
increase in quantity in 1904 over 1903 of 292,852 tons, and in value of 
$1,554,331. The total quantity of phosphate rock reported as mined 
during 1904 was 1,991,169 long tons, as against 1,618,799 long tons in 
1903 and 1,499,617 long tons in 1902. 
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Salt.—The salt product includes salt in the form of brine used in 
large quantities for the manufacture of soda ash, sodium bicarbonate, 
caustic soda, and other sodium salts. The domestic production of salt - 
in 1904 amounted to 22,030,002 barrels of 280 pounds, valued at 
$6,021,929, as compared with 18,968,089 barrels, valued at $5,986,988, 
in 1903; with 23,849,231 barrels, valued at $5,668,630, in 1902; with 
20,566,661 barrels, valued at $6,617,449, in 1901, and with 20,869,349 
barrels, valued at $6,944,603, in 1900. 

Sulphur and pyrite.—The combined domestic production in 1904 of 
sulphur and of pyrite for the manufacture of sulphuric acid amounted 
to 333,542 long tons, valued at $3,460,863, a considerable increase as 
compared with 233,197 long tons, valued at $1,109,818, produced in 
:1903; with 207,874 long tons, valued at $947,089, in 1902, and with 
241,691 long tons, valued at $1,257,879, in 1901. 


PIGMENTS. 


Barytes.—The production of crude barytes in 1904 was 65,727 short 
tons, valued at $174,958, as compared with 50,397 short tons, valued 
at $152,150, in 1903; with 61,668 short tons, valued at $203,154, in 
1902, and with 49,070 short tons, valued at $157,844, in 1901. 

Cobalt oxide. —The production of cobalt oxide reported in 1904 was 
22,000 pounds, valued at $42,600; in 1903 1t was 120,000 pounds, val- 
ued at $228,000 (not including the value of 60 short tons of cobalt ore); 
in 1902 it was 3,730 pounds, valued at $6,714, and in 1901 it was 13,360 
pounds, valued at $24,048. All the cobalt oxide was obtained as a 
by-product in smelting lead ores at Mine La Motte, Mo. 

Mineral paints. —TYhe commercial production of mineral paints in 
1904 amounted to 59,785 short tons, valued at $631,171, as compared 
with 63,687 short tons, valued at $635,557, in 1903; with 73,049 short 
tons, valued at $944,332, in 1902, and with 61,460 short tons, valued 
at $789,962, in 1901. 

Zinc white.—The production of zinc white in 1904 amounted to 
63,363 short tons, valued at $4,505,482, as compared with 62,962 short 
tons, valued at $4,801,718, in 1903; with 52,045 short tons, valued at 
$4,016,499, in 1902, and with 46,500 short tons, valued at $3,720,000, in 
did) MISCELLANEOUS. 


Asbestos. — The asbestos commercially produced in the United States 
in 1904 was obtained chiefly from deposits in Georgia and Virginia, 
with a small quantity from Massachusetts. The total commercial pro- 
duction was 1,480 short tons, valued at $25,740, as against 887 short 
tons, valued at $16,760, in 1903, and 1,005 short tons, valued at $16,200, 
in 1902. 

Asphaltum.— Under this title are included the various bitumens or 
hydrocarbons not discussed under the heading ‘* petroleum” in the 
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volume on mineral resources. The commercial production in 1904 
was 81,572 short tons, valued at $903,741, as against 101,255 short 
tons, valued at $1,005,446, in 1903, 105,458 short tons, valued at 
$765,048, in 1902, and 63,134 short tons, valued at $555,335, in 1901. 

Bauxite.—In 1904 the production of bauxite was £7,661 long tons, 
valued at $235,704, as compared with 48,087 long tons, valued at 
$171,306, in 1903; with 27,322 long tons, valued at $120,366, in 1902, 
and with 18,905 long tons, valued at $79,914, in 1901. 

Chromic ¿ron ore.—California was the only State producing chro- 
mite during 1904, the quantity being 123 long tons, valued at $1,845, 
as compared with 150 long tons, valued at $2,250, in 1903; with 315 
long tons, valued at $4,567, iu 1902, and with 368 long tons, valued at 
$5,190, in 1901. 

Feldspar.—The production of feldspar in 1904 was 45,188 short 
tons, valued at $266,326, as against 41,891 short tons, valued at 
$256,733, in 1903; 45,287 short tons, valued at $250,124, in 1902, and 
34,741 short tons. valued at $220,422, in 1901—an increase in 1904 
over 1903 of 3,297 tons in quantity and of $9,593 in value. 

Fibrous 2A —This variety of talc or soapstone occurs in but one 
locality in the United States—Gouverneur, St. Lawrence County, 
N. Y. It is used principally as makeweight in the manufacture of 
paper. In 1904 the production was 64,005 short tons, valued at 
$507,400, as against 60,230 short tons, valued at $421,600, in 1903; 
11,100 short tons, valued at $615,850, in 1902; and 69,200 short tons, 
valued at $483,600, in 1901. 

Flint.—The production of flint in 1904 was 52,270 short tons, 
valued at $100,590, as against 55,933 short tons, valued at $156,947, in 
1903; 36,365 short tons, valued at $144,209, in 1902; and 34,420 short 
tons, valued at $149,297, in 1901. 

Fuller's earth.— As reported to the Survey, the production of fuller”s 
earth in 1904 was 29,480 short tons, valued at $168,500, as compared 
with 20,693 short tons, valued at $190,277, in 1903, with 11,492 short 
tons, valued at $98,144, in 1902, and with 14,112 short tons, valued at 
$96,835, in 1901. 

Glass sand.—The production of glass sand in 1904 was 858,719 short 
tons, valued at $796,492, as against 823,044 short tons, valued at 
$855,828, in 1903, and 943,135 short tons, valued at $807,797, in 1902. 

Graphite. —The commercial production of crystalline graphite dur- 
ing 1904 amounted to 5,681,177 pounds, valued at $238,447, as com- 
pared with 4,538,155 pounds, valued at $154,170, in 1903; with 
3,936,824 pounds, valued at $196,144, in 1902; with 3,967,612 pounds, 
valued at $135,914, in 1901, and with 5,507,855 pounds, valued at 
$178,761, in 1900. The production of amorphous graphite in 1904 
was 19,115 short tons, valued at $102,925, as compared with 16,591 
short tons, valued at $71,384, in 1903; with 4,739 short tons, valued at: 
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$55,964, in 1902; with 809 short tons, valued at $31,800, in 1901; and 
with 611 short tons, valued at $18,818, in 1900. The production of 
artificial graphite in 1904 was 3,248,000 pounds, valued at $217,790, 
the average price being 6.71 cents per pound, as compared with 
2,620,000 pounds, valued at $178,670, in 1903, when the average 
price was 6.82 cents per pound, and with 2,358,828 pounds, valued at 
$110,700 in 1902, when the average price was 4.70 cents per pound. 

Limestone for tron flir.—'The quantity of limestone used for flux- 
ing in blast furnaces in 1904 was 10,657,038 long tons, vafued 
at $4,702,768, as compared with 12,029,719 long tons, valued at 
$5,423,732, in 1903; with 12,139,248 long tons, valued at $5,271,252, 
in 1902, and with 8,540,168 long tons, valued at $4,659,836, in 1901, 
the decrease in 1904 being due to idleness of furnaces during the year. 

Lithium minerals. —The production of lithium minerals in 1904 was 
577 short tons, valued at $5,155, a decrease of 578 short tons in quantity 
and of $18,270 in value from the 1903 production of 1,155 short tons, 
valued at $23,425. Of this 1904 production the greater part was 
spodumene from South Dakota: 

Magnesite. —The production of magnesite in the United States con- 
tinues to he limited to California. During the year 1904 the commer- 
cial production reported was 2,850 short tons, valued at $9,998, as 
compared with 3,744 short tons, valued at $10,595, in 1903, and with 
2.830 short tons, valued at $8,490, in 1902. 

Mica. —The total production of mica in 1904 was 668,358 pounds of 
sheet mica, valued at $109,462, and 1,096 short tons of scrap mica, 
valued at $10,854, as against 619,600 pounds of sheet mica, valued at 
$118,088, and 1,659 short tons of scrap mica, valued at $25,040, pro- 
duced in 1908, and against a total value of $118,849 for the production 
of 1902. 

Mineral waters.—' The total production of mineral waters in 1904 was 
67,718,500 gallons, valued at $10,398,450, as compared with 51,242,757 
gallons, valued at $9.041,078, in 1903; with 64,859,451 gallons, valued 
at $8,793,761, in 1902, and with 55,771,188 gallons, valued at $7,586,962, 
in 1901. 

Melybdenum.—The commercial production of molybdenum in 1904 
was 14.5 short tons of concentrates, valued at $2,175, as against 795 
short tons of concentrates, valued at $60,865, in 1903. The value of 
molybdenum ores fluctuates very greatly. 

Monazite and zórcon.—The production of monazite is confined exclu- 
sively to North Carolina and South Carolina, by far the larger quantity 
being obtained from the former State. In 1904 the production 
amounted to 745,999 pounds (including small quantities of zircon, co- 
lumbite, and gadolinite), valued at $85,038, as compared with 865,000 
pounds, valued at $65,200 (including 3,000 pounds of zircon, valued 
at $570), produced in 1903; with 802,000 pounds of monazite, valued at 
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$64,160, in 1902, and with 748,736 pounds, valued at $59,262, in 1901— 
a decrease in 1904 of 119,001 pounds in quantity, but an increase in 
value of $19,838, as compared with 1903. 

Peat.—The production of peat in 1904 is estimated as amounting to 
about 1,200 short tons, valued at $4,200. 

Potassium salts.—There was no production of potassium salts in the 
United States in 1904; the imports amounted to 216,182,603 pounds, 
valued at $2,651,808. 

Precious stones. —The value of the gems and precious stones found 
in the United States in 1904 was $324,300, as against $307,900 in 1908, 
$328,450 in 1909, and $289,050 in 1901. There has been a great 
advance in the lapidary industry in the United States since 1894. The 
fact that larger establishments have been formed, which are able to 
purchase the rough diamonds in greater quantities, has placed our 
American diamond cutters in a position equal to that held by the cut- 
ters of Amsterdam, Antwerp, and Paris. The cutting of our native 
gems has also grown to the proportions of an industry, notably in the 
case of the beryls and the amethysts found in North Carolina and 
Connecticut; the turquoises from New Mexico, Arizona, Nevada, and 
California; the fine-colored and deep-blue sapphires found in Montana; 
the colored tourmalines of San Joaquin County, Cal.; the chrysoprases 
from Visalia, Tulare County, Cal., the garnets of Arizona and New 
Mexico, and the pale-purple garnets of North Carolina. 

Rutile.—Rutile to the value of $7,000 was reported in 1904. 

Sands, molding, building, engine, etc.—The production of sands for 
molding, building, engine, furnace, and other purposes reported in 
1904 was 9,821,009 short tons, valued at $4,951,607. 

Tale and soapstone.—Exclusive of the production of fibrous talc 
from Gouverneur, N. Y., tfe production of talc and soapstone in 1904 
amounted to 27,184 short tons, valued at $433,331, as compared with 
20,671 short tons, valued at $418,460, in 1903; with 26,854 short tons, 
valued at $525,157, in 1902; with 28,643 short tons, valued at $424,888, 
in 1901, and with 27,943 short tons, valued at $383,541, in 1900. 

Tungsten.—The commercial production of concentrated tungsten 
ores during 1904 amounted to 740 short tons, valued at $184,000, as 
against 292 short tons, valued at $43,639, in 1903, and 184 short tons 
in 1902, of which not more than a few tons were sold. In 1901 the 
production amounted to 179 tons of concentrated ore, valued at 
$27,720. 

Uranium and vanadium.—The production of uranium and vanadium 
minerals in 1904, as reported to the Survey, amounted to about 45 
short tons of crude and concentrated ore, valued at $10,600, as against 
30 short tons of concentrates, equivalent to about 19 short tons of 
metal, valued at $5,625, in 1903, and 3,810 short tons of crude ore, 
valued at $48,125, in 1902. 
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Mineral products of the United 
l 1903. 
Product. A CREER 
Quantity. Value. 
METALLIC. . 
> Pig iron (spot Value)... eee eee ec cece cece aes Raters long tons.. 18, 009, 252 $344, 350, 000 
Silver, coining value. .sisscessecssesa diosa troy ounces.. 54, 300, 000 70, 206, 060 
3 1 Gold, coining Value. eo or uoc ume la EMEN do.. 3, 560, 000 73,591, 700 
4 ! Copper, value at New York City ........................ pounds.. 698, 014, 517 91, 506, 006 
b ' Lea , value at New York City........................ short tons.. 259, u00 x 520, 000 
6 | Zinc, 'value at New York O e a cers a do.... 159, 219 16,717, 995 
7 Quicksilver, value at San Francisco .................... a flasks.. 35, 620 1, 14, 931 
8 | Aluminum, value at Pittsburg.................... eese pounds.. 7, 900, 000 2, 294, 900 
9 | Antimony, value at San Francisco................... short tons.. 3,128 OAS, 48 
10 | Nickel, value at Philadelphia ...................... ee. pounds.. 114, 200 45, 900 
nuo A pM A He do.... o mt 
12 | Platinum, value (crude) at San Francisco......... troy ounces.. 110 2,080 | 
13 Total value of metallic products. ................... eMe 624, 318, 008 | 
NONMETALLIC (spot values). 
14 | Bituminous COMM i. ci .. short tons.. 282, 749, HX 851,687,933 | 
15 , Pennsylvania anthracite.....................LLlLuu... long tous.. 66, 013, 454 152; 036, 448 
16 | Natural PAS 6 sum eu ood eae Sha sea aite a wae eiua ae AE 35, 807, N60 
A barrels..| 100, 461,337 94, 694, 050 
a Be ee A A sual natn 15, 000, 000 
19 COMEN din art AR barrels.. 29, 599, 140 31,931,341 
PST A Sa US A A AVESSE Rr ais MWh SEEK DUC P E 72, 945, 905 
21 | Corundum and emery.......... E NE short tons.. 2, 042 64, 102 
22 | Crystalline dure P cn sies: scs N, 93S 76, 905 
23 , Garnet for abrasive purpoges..............e.eees eren ....d0.... 3, 950 132, 500 
24 MES 0. .ssesseeees ——— Codes GaN Oe a SA ines eames 721, 446 
25 | Infusorial earth and tripoli .......................... short tons.. 9, 719 76,273 | 
26 MIStONES CFA A S 52, 552 | 
27 , Oilstones, ete ..... oce di t A ILE Ju PRA E PENES epi d LLL ERT 366, 557 
28 ' Arsenious oxide. ..........- CMM VEM ER short tons.. 611 $6,691 | 
29 | BOrax (erude) . c vosetasésidepeUenla Rue a as EYE ER EERAM EE do... 34, 430 661, 400 | 
30- Bromine S cie a Tte do.. 598, 500 167, 580 
31 | Fluorspar.......... "I" short tons. 42, 523 218. 617 
DO OCDRUIIS Sat awe cu vARCO dee Retos Mdb cede Sd a na do... 1, 041, 704 3,792, 943 
33 Lithium minerals....... tod x A E do... 1,1 23, 425 
ONG DJ cC rcc do.... 34, 211 22,521 
35 | EA FOC o wesiis res o SN long tons. . 1,551, 576 5,319, 294 
36 | Pyrite ‘ 
Suiphurds RP cata ae telat eel A . do.... 233, 127 1, 109,818 
SR NI cite tetuer, bosse deudiua mud eam ode c De Ld f: barrels.. 18, 968, 089 5, 286, 988 
39 Barytes (erude) id short tons.. 30, 397 152, 150 
40 - CODRIT ONIUG ss. dat til pounds.. 120, 000 228, 000 
41 Mineral paints ...... m —— ———— short tons.. 63, 687 635, 557 
497-2106 WEG eios cene ue A do.... 62, 962 4, 801, 718 
43 | ARDOSLOS Lus een tale suoni mensa ace Miae ener Xd de ede d short tons.. 887 16, 700 
Ti APA Md eo do... 101,255 1. 005, 446 
CONES Dolce S long tons.. 48, 087 171, 306 
46 ' Chromic fron OTe-......ooconcccnaccccoconacacanccconnorcncas O.... 150 2,250 
47 | Clay fall other than brick)........................... short tons.. 1, 641, 535 2, 594, 042 
48 | EOldsS HaREQ aai dune pa ep eds P eR XQ V neo Ue m Dedi E do.. 41.89] 256, 733 
49 Fibrous tale soca ceexiasaccecusiwess fee MEUM, do.... 60, 230 421, 600 
A Sates iu cla iaic ese ieu eR RAMS iu MEAE do.... 55, 233 156, 947 
np Per SOA tl vi oe eborzve IO RE Oats oes OCHERVER SENE do.... 20, 693 190, 277 
52 | Glass ss RA A RS A ie ae do... 83, 044 855, 80% | 
E Crystalline. 150 coria a en v pounds.. 4,538,155 : i 
; Graphite [e otis ——————Ár— — M +... Short tons.. 16, 591 225, 554 
54 | Magnesite ................ Wu ewe daca ete wear taxe iai e Ree me do.... 3, 744 10, 595 | 
554 O OTO SQ. ca eese ERU RE IEEE ERE T LEE ed wines long tons.. 2,825 25, 336 
` snaa fsheet....... A ETE EREE A E de pounds.. 619, 000 118, 08% 
56 Midi ee eR MEL: 1, 659 25, 040 
57 | Mineral Water. e ea a a gallons sold.. 51,242, 757 9, 041, 075 | 
58 | Monazite...... PEA EE dbi ees meee M E .poun«ds.. 5862, 000 64,030 ' 
69 | Zircon......... ———— — X "UP e... d0... 3, 000 570 
60 | Precious RIONOS o.oo a a os as 307, 900 | 
61 | PUMICE stone vee oo. 655d eds s ese ro ee israr isa eran dake “short tons.. R85 2,005 . 
62 WRIT e uses E ce enr ce oo ias eee Te ORE E MEME IE pOUDd severus eeu A us enl 
63 | Sand, molding, building, €lC......oooooocmoooconcrcrr o Short LOMB. . [00.0 eee eee nce ee eee cece oo o 
64 | Tale and SonpstOnes ... 6. coisa ws rr tees Ar e nS do.... 26,671 418, 460 
65 | Uranium and vanadium ....oooooooocncroncarccocanananoo ..do.... 30 5, 025 
66 Total value of nonmetallic mineral products............... ENS Re PUE | 193, 962, 609 
67 Total value of metallic produets......oooooocococanoacaonoso D OS 624, 318, 005 
65 Estimated value of mineral products unspecified ..........)............ LL. 1, 000. 000 | 
69 Grand (tal ossodes es oves Pe ida baaa 1, 419, 280,617 


a Of 76] avoirdu 


ey as Pounga net; 75 avoirdupois pounds net after June, 1904. 
b Consumption iu 


&ates in 1903 and 1904. 


SUMMARY. 
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Value 
—$111, 825, 000 — 840| -3233| 1 
+ 2,196, 164 + 318| + 813| 2 
+ 7.243,98 + 9.85| + 9.85| 8 
+ 14,123,839 +16.40| +15.43| 4 
+ 2.882, 000 + 8.87 + 12.25| 5 
+ 1,952,205 + 17.26 + 11.68| 6 
i 41, 139 —~ 29 | — 266! 7 
+ 192100 + 14.67 + &41| 8 
a 42, 909 - 227| — 782| 9 
n ' 500 — 78.98 | — 75.16 10 
+ 2,080 + 81:82 +100.00 | 12 
— 82,851,212 |.............. — 18.27 | 18 
— 45,845, 665 ~ LZ| — 13.04 | 14 
— 13,062 428 — 194) — 8&59|15 
+ 2,688,900 l.............. + 7.51 |16 
+ 6,476,416 X 4655| + 6.84 | 17 
> 21000, 000 |.............. — 18.83 | 18 
— 5,899,421 + 694|  — 18.48 | 19 
*o1,254453 |............-- + 172|2 
= 6,867 "9400 | — 10.71 | 21 
a 2, 4257.1]; — 3.00 |22 
x 14, 919 — 243, -—11%|2 
+ OBI lcawbiecidese ce + 2.19 | 24 
i "109 31:94 |  — 42.10 | 25 
= 15, 214 coo.oe..n.nnnnon». m 28. 95 26 
— "8n |... — 48.49 | 27 
= — 4.11 — 94.04 | 28 
+ 87. 410 + 32.58 | + 5.66 29 
+ 101,550 + 49.89 | + 60.60 | 30 
+ 21,138 — 14.28 + 9.90 | 31 
— 1,008,618 — 9.6| — 26.59 | 32 
i 18, 270 — 50.04 — 77.99 | 38 
z 9, 376 — 44.49 — 41:63 34 
+ 1,554,881 + 18.52 + 29.22 | 35 
+ 2,351,045 + 43.07 — +211.84 (i 
+ 179124 + 16.14 + 18.89 | 88 
+ 22, 808 + 30. 42 + 14.99 | 39 
— 185,400 — 81.67 — 81.82 | 40 
E 4, 386 — 6.13; — .69|41 
+ 6,764 + 64 + .141|1 42 
+ 8, 980 + 66.85 | + 58.58 | 43 
— 101,705 — 19.4 | — 10.12 | 44 
+ 64, 398 — .89| + 87.59 | 45 
E 105 — 1800 |  — 18.00 | 46 
— 273,880 — 811 — 10.56 | 47 
+ 9, 593 + 7.87 + 3.74 | 48 
+ 85, 800 + 6.27 + 20.85 | 49 
E 56, 357 — 5.36 |  — 85.91 | 60 
i 21,777 + 4246 |  — 11,44 | 51 
= 59, 336 + 4.83 — 6.93 | 52 

f — + 25.19 

+ 115,818 1 OTR p+ 51-85) 58 
7 1, 297 L 2388  — 12.24 | 54 
+ 4,131 + 11.36 + 16.81 | 55 
! 8, 626 + 7.87 — 7.30 sg 
. 14, 186 — 33.94 — 56.65 
+ 1,357,372 +3215. + 15.01; 57 
n 19, 838 — 13.76) 4- 30.43 (9 
+ 16,400 os + 5.33 | 60 
> 2, 156 + 72.88 +103. 41 | 61 
4 ARAS ET A, 62 
i AOL O00 cs MO 63 
2 14 871 F1N| x 8.55 |64 
+ 4,975 | + 5000! + 88.44 | 6 
— 46,782,259 lucida 5.89 | 66 
— NQ851.212 OOO — 13.27 | 67 
= 11 0800:0007 5 o3 eee — 60.00 | 68 

130, 233, 471 ....-. escena 69 


e No metallic tin; concentrates shipped. d Sulphur included under pyrite since 1901. 
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a Prior to 1889 quantity and value are for rough stone quarried; since J590 whey are tor tinished product. 


MINERAL RESOURCES. 
Mineral products of the United States 
1880. 
Product. ee es A 
Quantity. Value. 
METALLIC. 
Pig iron, value at Philadelphia.............o.ooooooooo.o.. long tons.. 3, 375, 012 $89, 315, 569 
silver, coining VIT est ecco ur A EEG se MEME troy ounces. 30, 320, 000 39, 200, 000 
SEDED ATI LENT TT TT TT Swe cus ees do.... 1. 741, 500 36, 000, 000 
Copper, value ut New York City............. A mre abusu pounds.. 60, 450, 000 11, 491, 200 | 
Lead, value at New York CitvV........ooooooooooonooooo. short tons.. 47,825 9, 782, 500 
Zine, value at New York City ......ocoooooocororoorccrnronoo. do.... 23, 239 2 271,432 
Quicksilver, value at San Francisco .....ooococoooomommomoo.. flasks.. 59, 926 1,797. 780 
Nickel, value at Philadelphia ......ooooocoocconroconoono.. pounds.. 233, 893 "257, 282 
Aluminum, value at Pittsburg 2.2.2.0... ee eee cee eee eee döres A A sl eee ot eee iy 
Antimony, value at San Frineiseo.... 2.2... eee eee eee short tona.. 50 10, 000 
Platinum (crude), value at San Francisco............ troy ounces.. 100 400 
Total value of metallic products. ...............Luueeeueeeeee |l erre 190, 132, 163 
NONMETALLIC (SPOT VALUES). 
Bituminous eos Lu iia short tons. , 242, 641 53, 143, 718 
Pennsylvania aliiliricile.. nta dde long tons.. 25, 986, 180 42,196, 678 
SONC AA A A s Mes pda ueque Eau sua tee e ea 18, 356, 055 
POUtFOICGUHE es ccs II mU NE Ade barrels 26, 286, 12:3 24, 183, 234 
RI IDQNE ....do.. 28, 000, 000 19, 000, 000 
NILUIBLPHS. on mec desk AAA AAA EET ad ade UE 
Cement ieres T EHE barrels.. 2,072, 943 1, $52, 707 
Shit. Seis e repa Wesce te Rb de tee eee e E e se ee wee do.... b, 961, 060 4, N29, 566 
Phosphate roek ctra di c ue cde UN e long tons 211,377 1,123, N23 
Limestone for iron flux -.....o.ooccoconccnrcoccnnnnce nro do.... 4, 500, 0 3, 800, 000 
Mineral iD. sal ratlons sold 2, 000, 000 500, 000 
Zine white a edeesps ¿MOFL tons.. 10, 107 763, 738 
Potters Ol a bd do.... 28. N71 200, 457 
MINCE DRINIS a Si do.... 3, 604 135, 840 
DOT luces A A S QU EL LU Eu ELE pounds... 3, 692, 443 277, 233 
GN DSN date ees eee ele is odes sees short tons.. 90, 000 400, 000 
reru. "P" ICD rr 500, 000 
BIDFOHS tale. ca co short tons.. 4,210 64, 730 
PVP a uc oem Poe. A cae dien ue CR cet RN long tons.. 2, U00 D, 000 
SORPSLONG AT -—————W"———— short tons.. 8, 411 66, 66^ 
Manganese O©@... 22. ce cee cee cece cee cece eee eeeees long tons.. 5,761 86, 415 
SPAIN sus da a No e SE short tons.. 444 4, 440 
E 552 Sob oe ta lige So A A amis 100, 000 
Bronil6s lcd xw II A E DR E E pounds.. 404, 690 114,752 
COFUNGUIE miii ara a SNORE TONS.. 1, 044 29, 280 
Bary les (CHIU) ces codes eco u SR an RUE REV E Ud dra wares do.... 20, 000 80, 000 
Graphite Oo ES eges edi CXV eade dup pounds..].............. 49, 800 
Millstones A dee proi ua id satan tec O eu eo maids 200, 000 
Oilstones, 6004... a zie eade aii pounds.. 4:20, 000 8. 000 
MATIS renean enti tada short tons.. ], 000, 000 500, 000 
A A cd ote ed ot aoo cuc sad uiid ades long tons.. 20, 000 80, 000 
gir t n short tons.. 4, 000 16, 000 
Chromic iron OF. 556060 ia e eS REB NS oes long tons.. 2.258 27, 805 
Infusoria? earth a rs o See ested short tons.. 1,883 45, 660 
BCVA A tate Berea eae ne e EE a long tons.. 12, 500 60, 000 
MIO A a Gene ety pounds.. 81, 669 127, 825 
Coli ORIG sr iio do.. 7,251 24, 000 
Slate ground asa pigment........... 0... eee eee eee short tons.. 1, 000 10, 000 
SHIDBUE A A do.... 600 21, 000 
A Locos cis lm EL Lo p d e e ee o do.. 159 4,312 
A sc pounds.. 100 400 
Lithographie stone 2.3.2... 6.2 si pess e eR. huerta RA short QOIS A eerie xh Ric ase ame 
Total value of nonmetallic mineral produets.................]....-.eeeees.. 173, 279, 135 
Total value of metallie produets, 222i cocer rrr ler ewes eens 190, 132, 163 
Estimated value of mineral products unspecified ............]..... ru 6, 000, 000 | 
Grand total 22 reda A A ws cte d utu NA eke Ned 369, 411, 298 | 


SUMMARY. 
for the calendar years 1880-1904. 
1881. | 1882. 
Quantity. | Value. Quantity. Value. 
l 
= NER 
4,144,254 | $87, 029, 334 4, 623, 323 $106, 336, 429 
33, 077, 000 43, 000, 000 36, 197, 695 46, 800, 000 
1,676. 300 34, 700, 000 1, 572, 186 82, 500, 000 
| 71. 680. 000 12.175. 000 | 91. 646, 232 16. 038, 09] 
117, 085 11, 240, 160 | 132, 890 12, 624, 550 
26, 800 2. 680, 000 33, 765 3, 646, 620 
60, 851 1, 764, 679 52, 732 1,487, 012 
265, 668 292, 235 281,616 309, 777 
50 10, 000 60 12, 000 
100 400 | 200 600 
| vh éd 4Ue« cea 0A 0 192, 892, 408 SING 219, 755, 109 
48,179,475 60, 224, 344 60, 861, 190 | 76,076, 487 | 
28, 500, 01 64, 125, 036 31,358, 264 | 70, 556, 094 | 
E, pa AAA DE CUB OOO esas a ys 2),000, 000 | 
27, 661, 238 25, 448, 339 30, 510, 830 24, 065, 988 | 
30, 000, 000 20, 000, 000 31, 000, 000 21, 700, 000 | 
Ad AAA AFA O RIA NAA 215, 000 
2, 500, 000 2, 000, 000 3, 250, 000 3,672, 750 
6, 200, 000 4, 200, 000 6, 412, 373 4, 320, 140 
266, 734 1, 980, 259 332, 077 1, 992, 462 
6, 000, 000 4, 100, 000 3, 850, 000 2, 310, 000 
3, 700, 000 700, 000 *, 000, 000 800, 000 
10, 000 700, 000 10, 000 700, 000 
28, 000 200, 000 | 33, 600 240, 000 
6, 000 100, 000 7, 000 105, 000 
4, 046, 000 304, 461 | 1, 236, 291 338, 903 | 
85, 000 350, 000 100, 000 450, 000 | 
ES shan he BORON tis ant os data 700, 000 
5, 000 60, 000 6, 000 75, 000 
10, 000 60, 000 12, 000 72, 000 
7,000 75, 000 6, 000 90, 000 
4, 895 73, 425 4,532 67, 980 
2, 000 5, 000 3, 000 10, 500 
aS Es vienne JE UU AR RÀ pt ces 150, 000 
300, 000 75, 000 250, 000 75, 000 
500 $0, 000 500 80, 000 
20, 000 80, 000 20, 000 80, 000 
400, 000 30, 000 25, 000 34, 000 
S Hp SHORE BBD: ONO) AA 200, 000 
500, 000 8, 550 600, 000 10, 000 
1, 000, 000 500, 000 1, 080, 000 540, 000 
25, 000 100, 000 25, 000 100, 000 
4, 000 16, 000 4, 000 20, 000 
2. 000 30, 000 2. 500 50, 000 
1, 000 10, 000 1, 000 s. 000 
14, 000 70, 000 14, 000 70, 000 
100, 000 250, 000 100, 000 250, 000 
8, 280 25, 000 11,653 32, 046 
1,000 10, 006 2, 000 24, 000 
600 21, 000 660 21, 000 
200 7,000 1, 200 36, 000 
200 700 500 1,800 | 
50 | 1, 000 jene 
e ei (ARE WE X o4 CUERO 231, 340, 150 | 
Lintthbwl bodes vos. 0*4. Ww. PRA 219, 755, 109 
| E TR TO TR $503.» EARNED CIE: 6, 500, 000 
| | ar taie iiio re 406, 175, 552 | SUCI) 457,595, 259 
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. 1883. | 
Quantity. Value. | 
po we eec) | 
| | 
4, 595, 510 $91,910,200 ' 1 
35, 733, 622 | 46,200,000 2 
1, 451, 249 30,000,000 3 
117, 151, 795 18,064,807 ' 4 
143, 957 | 12,322, 719 5 
96, 872 3,311,106 6 
46, 725 | 1,253, 632 7 
58,800 | 52.990 | 8 
83 875 9 
60 | 12, 000 | 10 
2 | 600 ' 11 
CT 203, 128, 859 | 12 
| 
68, 531, 500 82, 237,800 | 13 
34, 336, 469 77 257,055 | 14 
RET FAEN EA 20, 000, 000 | 15 
23, 449, 633 25,790,252 | 16 
32, 000, 000 19, 200, 000 | 17 
a Dod alga ris 475,000 | 13 
4, 190, 000 4, 293, 500 | 19 
6,192, 231 4,211,042 | 20 
378, 350 2,270,280 | 2 
3, 814, 273 1, 907, 136 | 22 
7,529, 423 1,119,603 | 2 
12, 000 840, 000 | 2 
35, 840 250,000 | 25 
7, 000 84, 000 | 26 
6, 500, 000 | 585,000 | 27 
90, 000 420, 000 | 28 
"eC a CN 600, 000 | 29 
6, 000 75,000 | 30 
25, 000 | 137,500 | 31 
8,000 | 150,000 | 32 
6, 155 92.325 | 33 
3, 000 10,500 | 34 
LAA qd aad 207, 050 | 33 
301, 100 72,264 | 36 
550 100, 000 | 37 
27, 000 108, 000 | 38 
575, 000 46,000 | 39 
TP. AO 150,000 40 
600, 000 10,000 | 41 
972, 000 486,000 42 
25, 000 100,000 43 
4, 000 20,000 44 
3, 000 60,000 45 
1,000 | 5,000 | 46 
14, 100 71,112 | 47 
114, 000 | 285,000 | 48 
1, 096 2,795 | 49 
2, 000 24,000 | 50 
1, 000 27,000 | 51 
1, 000 | 30,000 | 52 
550 2, 000 | 53 
AA AA 54 
das 4 AP MAS 243, 812, 214 | 55 
be xq eS SN Qu E. 203, 125, 859 | 56 
2€ xas Eae m as 6,500, 000 | 57 
M aaliferéagsissl 453, 441,073 | 58 


26 MINERAL RESOURCES. 
Mineral products of the United States for 
i 1884. 
Product. 
Quantity. Value. 
METALLIC. 

1 | Pig iron, value at Philadelphia......................... long tons.. 4,097, 868 $78, 761, 624 

2 | Silver, coining value..........ooooooocoococcananccrooso troy ounces..| 37,744,605 48, 800, 000 

8 | Gold, coining VADO: rs a o do.... 1, 489, 919 30, 800, 000 

4 | Copper, value at New York City .......................... pounds..| 145, 221, 934 17, 789, 687 

5 | Lead, value at New York City ..................... eee short tons.. 139, 897 10, 537,012 

6 | Zine, value at New York CltV........oooooooonmcmmoconanonon... do.... 98, 544 3, 422, 707 

7 | Quicksilver, value at Sun Francisco ..................LLuuu. flasks.. 31,913 936, 327 

8 | Nickel, value at Philadelphia........ooooooooooocrcomrooo.» pounds.. 64,5 48, 412 

9 | Aluminum, value at Pittsburg ...................eeeeereee ee do.... 150 ,350 
10 | Antimony, value at San Francisco ..................... short tons.. 60 12, 000 
11 | Platinum (crude), value at San Francisco............ troy ounces.. 150 450 
12 Total value of metallic produets.......ooooooonomomoromonsooo.» | pau ife arie 186, 109, 599 

NONMETALLIC (SPOT VALUES) 

18 | Bituminoua COL oor E bnece o ames RE RR EM EST caste short tons.. 73, 730, 539 71,417,066 
14 | Pennsylvania antbracite........ooooooooomomomornmmo?oso- long tons..! 33,175, 756 66, 351, 512 
a aa A pated REA ETS 19, 000, 000 
16 | Petroleum 4.5055; soe cai NUR ev ep eis Ebr RM DAN a ira barrels.. 24, 218, 438 20, 595, 960 
I$ serie. AR A e Ves Ee e EC do....| 37,000, 000 18, 500, 000 
EA A kom Aue Dax eor t c eed O lene mee nre ed: d 1, 460, 000 
19: Brie A A E 
20 | Clay (all other than brick).........o.oooooomoommmommoo.. short tons.. 39, 200 270, 000 
PA COMO e nuu barrels.. 4, 000, 000 3,720, 000 
22 A SO RR PESOS eds do.... 6, 514, 937 4,197,734 
23 | Phosphate roek ........ eese Iu ree VE n long tons.. 431, 779 2,974, 7 
24 | Limestone for iron flux oo... oc cee eee cece eee tence rre do.... 3, 401, 930 1, 700, 965 
25 | Mineral waterB......... cece eee cece cc ee cece ceeee gallons sold..| 10,216, 328 1,459, 143 
AA A TTE short tons.. 13, 000 910, 000 
A xr rpRQueveE er robe dd —' do.... 7,000 84, 000 
28: BOPHX a c eate meten ate be cae EE AA ad aUe UM pounds.. 7, 000, 000 490, 000 
VU VAN GUUS coda dece dox pir A osito e we Stee we Matra t rese ad ee short tons.. 90, 000 890, 000 
JU. EE URISEOTIIGR co a wud © widen eine OE ae asd a 570, 000 
ALT EIDEONS (AIC 2 asl uiae £u S De rei a RR MSN Edu e ad d short tons.. 10, 000 110, 000 
A A E FU Sex cuu pti dod acd edis MORE long tons.. 35, 000 175, 000 
Sat SORDSIODQ us eere ex ege cese eti Mca hd O short tons.. 10, 000 200. 000 
34 | Manganese ore ........ 0. cece cece cee cc cnc seh Ine long tons.. 10, 180 122, 160 
35 | Asphaltum yes de Mx Ar ss eed short tons.. 8, 000 10, 500 
36 | Precious Stones 1. ccr cesses Sai awd kw ew ERE e DET sane RAE Ye E Les Cp no ea RR Ros 222, 975 
S7 1 BrOMINe da pounds.. 281,100 67, 461 
SA | COFUHGOUHIS S seseceuxRE E ad cris ma Eee i e Sea ra short tons 600 108, 000 
39 | Barytes (crude) a do.... 25, 000 100, 000 
40 PE pur Eu cM Eius eR Ep P dut bees uL ERU Cd Es A es [e need ades 
AD) ORIS A o OY -—-—-— 150, 000 
42:1- OUSTONES Cl race cuiu E a ENTERA SG RECEN pounds.. 800, 000 12, 000 
4S |. MATIS ccuuecaeesa came a OLEO OS: 875, 000 437,500 
41 AA A dede se iU dM LAS long tons.. 80, 000 120, 000 
45 | EIDOPBRDHT, euoecetiswe E ho erEULE risa short tons.. 4, 000 20, 000 
46 | Chromic TOMO ca long tons.. 2, 000 35, 000 
47 | Infusorial earth 2.00... 0... cece cc ccc cee cc nee enn short tons.. 1, 000 5, 000 
4I MOIS DAD A A exa long tons.. 10, 200 55, 112 
A A A wk Dewees eae hee pounds.. 147, 410 368, 025 
DU CObAIUGKIOG o Gon ii ED ECL do.... 2, 000 5,100 
51 | Slate ground asa pigment ............................ Short tons. . 2, 000 20, 006 
52 NA NO E RE e icone Ide do.... 500 12, 000 
SEM CIL rà nego ond od oe aioe dare ute died acre hu aud dank eee ES tear do.... 1,000 30, 000 
im is Pr pounds.. 600 2, 000 | 
55 | Lithographic stone .......... 00. cece cee ee eet short TONS So [oo Vu o uedies res dee da wa cce | 
56 Total value of nonmetallic mineral products. ................[.-0cceece sees 221, 879, 506 | 
67 Total value of metallic products. 2.0... ccc ec nce c ee ee elec n cece ro 186, 109, 599 | 
58 Estimated value of mineral products unspecified ............|.............. 5, 000, 000 
59 Grand told id Cosa a tea 412, 989, 105 


a Prior to 1559 quantity and value are for rough stone quarried; since 1890 they are for finished product. 
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4, 044, 425 964, 712, 400 5, 683, 329 $96, 196, 760 6, 417, 148 $121, 925, 800 | 1 

39, 910, 279 51, 600, 000 89, 445, 812 51, 000, 000 41, 269, 240 58,350,000 ! 2 

1, 538, 376 81, 800, 000 1, 881, 250 85, 000, 000 1, 596, 500 33,000,000 3 

170, 962, 607 18, 292, 999 161, 235, 381 16, 527,651 185,227, 331 21,115,916 4 
129, 412 10, 469, 491 180, 629 12, 200, 749 145, 700 18, 113, 000 | 5 

40, 688 8, 589, 856 42, 641 8, 752, 408 50, 340 4,782,300 : 6 

32, 073 979, 189 29, 981 1, 060, 000 33, 825 1,429,000 7 

277, 904 179, 975 214, 992 127, 157 205, 566 188,200 8 

283 2, 550 3, 000 27,000 18,000 59,000 9 

50 10, 000 86 7, 000 76 15,000 ` 10 

250 187 50 100 448 1,838 | 11 
— bos o a xum | 12 
87,887,360 13 

34 87,578, 747 | 14 

REPE 1000,00 | uu ,A on iussu. 000 1 15 
21, 847, 205 19, 198, 243 28, 064, 841 | 19, 996, 313 28, 278, 866 ,877,094 | 16 

40, 000, 000 TODO ODO .iasQepoéconapparlenécusaesuscst nah PA A 17 

-.. e Co MIS O EEEN 10. 012,000 laniorsrocazooss 16,817, 500 | 18 
MAA ey Eee A R RR een Pe 7,000,000 | 19 
40, 320 275, 000 44, 800 $25, 000 48, 160 340,000 | 20 

4, 150, 000 3, 492, 500 4, 500, 000 3, 990, 000 6, 692, 744 5,674,377 | 21 
7,088, 653 4,825, 345 7,707,081 4, 736, 585 7, 831, 962 4,093,846 | 22 

437, 856 2, 846, 064 430, 549 1, 872, 936 480, 558 1,836,818 | 23 

3, 856, 956 1,678, 478 4,717,163 2, 830, 297 5,377,000 3,226, 200 | 24 

9, 148, 401 1,312,845 | 8, 950, 317 1,284, 070 8, 259, 609 1,261,463 | 25 

15, 000 1, 050, 000 | 18, 000 1, 440, 000 18, 000 1,440,000 | 26 

3, 950 43, 575 18, 800 815, 000 22. 000 330, 000 | 27 

$, 000, 000 480, 000 9,778, 290 488, 915 11, 000, 000 550, 000 | 28 

90, 405 405, 000 95, 250 428, 625 95, 000 425,000 | 29 
a 003 MÀ PTPEHTERECON YT 200,000 RP 224,400 | 30 
10, 000 110, 000 12, 000 125, 000 15, 000 160, 000 | 31 

49, 000 220 55, 000 220, 000 52, 000 210, 000 | 32 

10, 000 200, 000 12, 000 225. 000 12, 000 225,000 | 3: 

23, 258 190, 281 30, 193 277, 636 34, 624 833,844 | 34 

3, 000 10, 500 3, 500 14, 000 4, 000 16,000 | 35 

e": AA iio AID ONG AAA TU 163, 600 | 36 
310, 000 89, 900 428, 334 141, 350 199, 087 61,717 | 37 

600 108, 000 645 116, 190 600 108,000 | 38 

15, 000 75, 000 10, 000 50, 000 15, 000 75,000 | 39 

327, 883 26, 231 415, 525 33, 242 416, 000 34,000 40 

Ne E A GER APA PROA I2 e ca ans 100,000 | 41 
1,000, 000 15, 000 1, 160, 000 15, 000 1,200, 000 16, 000 | 42 

875, 000 437, 500 800, 000 400, 000 600, 000 300,000 | 43 

30 000 120, 000 30, 000 120, 000 32, 000 128, 000 | 44 

5, 000 22. 500 5, 000 22. 000 5, 000 20,000 | 45 

2, 700 40, 000 2, 000 30, 000 8, 000 40,000 | 46 

1,000 5, 000 1, 200 6, 000 3, 000 15,000 | 47 

13, 600 65, 000 14, 900 74,500 10, 200 61,200 | 48 

92, 000 1€1, 000 40, 000 70, 000 70, 000 142, 250 | 49 

68,723 65, 373 85, 000 86, 878 15, 340 18, 774 | 50 

1, 975 BEENDEN A A EERO aled eases @ecbasswe PERA E | 51 

716 17,875 2, 500 75, 000 3, 000 | 100, 000 | 52 

300 9, 000 200 6, 000 150 | 4,500 | 53 

6 2, 000 600 2, 000 1,000 | 3.000 | 54 
JN ZZ AUELsedebsdedésee«useusssloóoccósem»poóé5ecaesssleéecéeóbooé5toccsleéoessosocééótv»cws 25] 
- ae 941, 312,008 |................. 230, 088,769 |................| 270,989,420 | 56 
NE o c pem 5,000,000 |......... Less 800.000 A od 800,000 | 58 


EU 0070 427,998,680 |.................| 445,786,594 


mM" ade n CM LB TEPTETTTTIT TIEED CM RARAS 248, 925, 054 | 57 
AA 520, 714,474 | 59 
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MINERAL RESOURCES. 
Mineral products of the United States for 
1888. 
Product. J: pere eee 
Quantity. Value. 
METALLIC. 
Pig iron, value at Philadelphia ......................... long tons.. 6, 489, 738 $107, 000, 000 
Silver, coining Valle, cues ose tee re may Imm rmn troy ounces..| 45, 783, 632 59, 195, 000 
Gold, coining VAMO a a we do.. 1, 604, 927 33, 175, 000 
Copper, value at New York City ....................ueusus. pounds... 231, 270, 622 33, 833, 954 
Lead, value at New York City.........ooooooooooooom.*... short tons.. 161,919 | " 13,399,256 
Zinc, value at New York City ....................eeeee eee do... 55, 903 5, 500, 855 
Quicksilver, value at San Francisco ....................Lu.. flasks.. 33, 250 1, 413, 125 
Aluminum, value at Pittsburg ........o.oooocoonnooooomoo.. pounds.. 19, 000 65, 000 
Antimony, value at San Francisco ..................... short tons. 100 20, 000 
en value at Philadelphia ............o.oooooooooco.o.o.. pounos: , 204, 328 127, 632 
A ud Lt uM Mies ene wing ee a T ees | OP PC TR 
Platinum (crude), value at San Francisco............ troy ounces.. 500 2, 000 
Total value of metallic produets....................leeeeleeeee|ceee ee rere 253, 731, 822 
NONMETALLIC (SPOT VALUES). 
Bituminous ecoal.....................eeee esee esr short tons..| 102, 039, 838 101,860, 529 
Pennsylvania anthbracie.......oooocooococconcrorcoccaroon. long tons..| 41,624, 611 89, 020, 483 
BLOG! Pr "Pr E IA t 25, 500, 000 
Petrolün iu asi expe xb tur aseo x atis uds tc o C eaa e barrels..| 27,612,025 17, 947, 620 
A A E pee eR Eat 22,629, 875 
ed qune PNE E 7, 500, 000 
Clay (all other than brick)..........o.ooooooomoononoo... short tons.. 41, 160 300, 000 
A A O barrels.. 6, 503, 295 5, 021, 139 
Mineral Waters ZAR de gallons sold.. 9, 578, 648 1, 679, 302 
Phosphate roek i ueevévtwoc honte eos e e Pp aded long tons.. 448, 567 2, 015, 552 
| i Rp Hr pe E barrels.. 8, 055, 881 4,374, 203 
Limestone for iron flux ..................... eee eee long tons.. 5, 435, 000 2, 719, 000 
ZING WING ss oiu tae erate eee tae deed Me Eee dE short tons.. . 20,000 1, 600, 000 
BUT sds oss ss ened eos vi ua awe aN coed ache Ie ny we ea do... 110, 000 650, 000 
A oe ls nena eae pounds.. 7, 589, 000 455, 340 
Mineral MINK: a tis eae laa ante PANE HESAS S EXKPERYCY short tons.. 26, 500 405, 000 
GHNASONGN 4. oo LA erect A A any Gives cines 281, 800 
pl sci MM DE short tons.. 20, 000 210, 000 
ASIN di si Atos a do. 53, 800 331,500 
A A es do. 15, 000 , 000 
Precious OMAN ad A ee Ww REN A a ws cm 139, 850 
A O d ids od b RR long tons.. 54, 331 167,653 
COPUNGOUIELzcoauuwersoexeceu os e y heat ale dae ga E vare short tons.. 589 91, 620 
Oilstones C10: 46. un ees coe t EC AR due pounds, 1, 500, 000 18, 000 
MICA cis os He ee ra EE E QU RR ES IES do.... 4%, 000 70, 000 , 
Barytes (erude) nas rl caia short tons.. 20, 000 110, 000 | 
A A madeves ae teewe sen Geeddows pounds.. 307, 386 95, 290 | 
PILOT DAT uu ul se sew a e ahwwiee aed esa NOTE TOMA, 6, 000 80, 000 
PROMISE A USUS Kansas ETE CU e ua long tons.. 8, 700 50, 000 
Manganese DI uc a de do.... 29,198 279,571 ' 
A O es e ean A Rd a Td pae do.... 30, 000 127, 500 , 
GTAP a. cere a Batwa ee ates oceans Sane ssekouetwake pounds.. 400, 000 33, 000 | 
Balint A A O ITA A A 
SILTDID A O Do qi TOV died dote a inei short TODR. i AA vele teases eas PUES 
MARIS, a a ooa casey amie p a ne a nea eate adv Piae tia Gewese do.... 300, 000 150, 000 
TITUS TADA necL-———— do.... 1, 500 7,500 
O RETE RR c A A EEEa 81, 000 
Chromie iron (TOS o EE obs sese er o on long tons.. 1, 500 20, 000 
Cobalt oxid in sek Cae bbc beret usd a pounds.. 8, 491 15, 782 
ADIETIGMITIU 2 os 292 3d II ac gis ia a ete wits short TOHS. osos se ia roc [e exem RE VE Or ER 
ASDUSTON GU urd eee eX ya e wow aarti poe adu S qa aua qs ee ada do.... 100 8, 000 
Rutile socios A E cede pr gud aa ehara aM pounds 1, 000 8, 000 
Ozeeerite Cretütied us da Ew ah do.. 43, 500 8, 000 
Total valueof nonmetallic mineral produets.................]....... sees. 286, 150, 114 
Total value of metallic products 2.0... ee ccc ce cee ecw ewe na lo ce ces cccceess 253, 731, 522 
Estimated value of mineral products unspecified........ooooofoccnnnnon.n... , 000 
Grand tolilo uoc die ede s key RENE ee de HERE EG A ees vnb E ga. 540, 781, 936 | 


I 


a Prior to 1889 quantity and value are for rough stone quarried; since 1890 they are for finished product. 


SUMMARY. 


the calendar years 1880-1904— Continued. 
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30 MINERAL RESOURCES. 


Mineral products of the United. States for 


1892. 
| Product. : 
Quantity. Value. 
METALLIC. 

1 | Pig iron, spot value .....oooooooccorcoccccccnnronano noo long tons.. 9, 157, 000 $131,161, 039 

2 | Silver, coining VALUES troy ounces.. 63, 500, 000 82, 101,000 

3 | Gold, coining value us A ERE rer eret dares RN do.... 1, 596, 374 33, 000, 000 

4 | Copper, value at New York City .....................-. eee pounds..| 352,971,744 37,977,142 

5 Lead, value at New York CHV Cu des bares tied ae ad short tons.. 173, 654 13, *92, 320 

6 . Zinc, value at New York City .... 0.00. ee ee ccc enw e cence do.... 87,200 8,027, 920 

7 Quicksilver, value at San Francisco .....oo.oooooooommmmnn... flasks.. 27, 993 1, 245, 689 

8 , Aluminum, value at Pittshurg ..........ooooooooncocommo..» pounds.. 259, K85 172,824 | 

9 Antimony, value at San Francisco ............- esee short tons.. 1,790 276,416 
10 Nickel, value at PhiladelpliiB.......2522o ccc os shes do pounds.. 92, 252 50, 739 
hae A Ru E M OU ES toca s d epe en Mes La E E do.... 162, 000 32, 400 | 
12 | Platinum, value (erude) at San Francisco ........... troy ounces.. 80 

AE. PRA eo 
13 Total value of metallic products...................... kissed] PEN. 307, 935, 039 | 
NONMETALLIC (SPOT VALUES). 

14 ' Bituminous eonl................. cce cee cece cece eren short tons..| 126, 856, 567 126, 124, 381 
15 | Pennsylvania anthracite. ... 00... eee cece eee long tons.. 46, 550, 450 82, 442, 000 
LO NBLUTBE Eu A te eae sa cue scs cod aede 14, 800, 714 
171 Petroleo in usas essáqece ore ORE RE EDEEN SERVE X barrels..| 50,509, 136 26, 034, 196 
JS BEIGE GIBY iios eov ERRORI Qa s A wes ov pa ORDRES GU qiie ecu wees 9, 000, 000 
19: "Cement coss eoe esu LER Ree Corse Md a a poe Er OE I EU barrels. .! 8, 758, 621 7,152, 750 
20 | O a ec d aes Quee mv M ES 48, 706, 625 
21 , Corundum and emery.................... Boc ERRAT short tons. .' 1,771 181, 300 
22- Crystalline QUIZO A A ebria eas 
23 Garnet for abrasive purposes...........eceeleeelee eese [o A MEE MENS 
ES TC A een Sou necceal ya sete oho sin eee ees 272, 244 
24 Infusorial earth and tripoli.........2 2... cece eee wees s HhOTË IONS. esos reser na 43, 655 
Z0 -;MTHISEOU ON is Rui E isa Lied SRI M RA EAR NAA duse a DRE xe eds wes 23, 417 
25 - OUUSUONCS BID uu cuties nea tr sus ote RES DER CER MURIS Vn Eaa enc pM © 146, 730 
28 | pod Gh "cn howe pounds..| 13,500, 000 960, 000 
Bee A A Cesena qeu NOSE do.... 379, 480 . 64, 02 
30. A ake e En aara rea short tons.. 12, 250 89, 000 
3| Gypsum ........... O aha heen eee duis FOLE ea E EE do.... 256, 259 695, 192 
ao. Ta cero A e bd t EN Dd eA EE s dO Sis 125, 000 65, 000 
33 Phoósphute TOUR. osos vaso oh nw sexe rester rhy seen long tons.. 681,571 3, 296, 227 
A A od cactus Shek aate. uu rp ae trea FEE: do.... 109, 7 305, 191 
A AO barrels.. 11, 698, 890 b, 654, 915 
BO. TC". short tons.. 2, 68 50, 640 
37 Barytes (OFUNG)- a a A DOCE d do.... 32, 108 130, 025 
an- Cobalt Oxide aca dd ata a pounds.. 7, 869 15, 738 
39 E E AAA eee nds cack ae dace e short tons.. 51, 704 767, 766 
40.5 Zio Ww DIU S does Saeed nie ae XX Pese DRE Pat do.... 27,500 2, 200, 000 
AT AROS a A sd do.... 104 6, 416 
42: ASDHIRIDUNDI I uud v ka erra rd E RP RE lice dade SR COR MT S xu wee ib ese do.. 7, 680 445, 375 
CA Ss Se oce A dues eru PL DU AD LE long tons.. 10, 518 34, 183 
44: Chromic ITON OTC 4. cocacara ébesws rx eer rar a do.... 1,500 25, 000 
45 Clay (all other than brick)..........oooooocooocorroooo.. short tons.. 470, 400 1, 000, 000 
MOS! epus wastes sec Suae OP Scc eT EEUPESTAME Des edad do.... 16, 800 79, 000 
A7 A EIDTOUN TALE c xxr RR A er RERO dad do.... 41,925 472, 485 
48 A O do.... 22, 400 ; 
49: Fuller's Gatun nevera e sch ws eleme Eds OO vedas A Duet iaa 
BO GrTAPOUIO casi es A EE pounds. ......... eee 104, 000 
51 | Limestone for iron flux ..........oocoooooocmocnonananon... long tons.. 6, 172,114 3, 620, 480 
IIA OSLO: a e A eee x Wed wen short tons.. 1, 004 10, 040 
563 | Manganese Ore ...ieee cose RE Rr hy nmrr rx anim seine eae long tons.. 13, 613 129, 586 
DA MICK, S peus t uM OPE Honor Rura ngewe eed sty whew es Mie pounds.... 75,000 100, 000 
55 | Mineral WALT iUe CERE OEC ERR D cats gallons sold.. 21, X76, 604 4. 905, 970 
56 | MOfBZILG crea Pra ta ew eed a RR REPRE EYE ER Mas POUNCE S esee e pre o EE a yee hed e Qe 
b7 | Ozocerite (refined) oor ecicuos ier Renee ete bae do.... 60, 000 $, 000 | 
Bets Precioús SLONGS oiu nektoE Soe t TR A OER a RDUM RISE Nee ER tale VES SE UNE a Ce WV dE 312, 050 
59 t Pumice stone Lie saw sura dy AA ety ya short tons..|.............. pe nidi eor a M 
60 | Rutile........ We Siren ee biet Ea EA MU ie E ep pounds.. 100 300 
61 Soapstone......eeeeeeeo eere See ee ee ee ee ee ey short tons.. 23, 905 ! 437, 419 | 

—— ee | 

62 Total value of nonmetallic mineral products................. lalo | quo, QAN, g? | 
63 Total value of metallic products. 2.0.2.0... eee eee eee eee porn rM | 307, 935, 039 | 
64 Estimated value of mineral products unspecified ............ .............. 1, 000, 000 
65 GANA TOTAL osscexaseovierububireswe wa a qe VorRe Ri see sede Ve OR eps Ea eda. 648, 896, 881 


SUMMARY. 


the calendar years 1880—1904— Continued. 
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1898. | 1894. 1895. 
Quantity Value ' Quantity. Value Quantity. Value 
7,124, 502 $84, 810, 426 | 6, 657, 388 $65, 007, 247 9, 446, 308 $105, 198, 550 
60, 000, 000 71,516,000 | 49, 501, 122 64, 000, 000 55, 727, 000 72. 051, 000 
1, 789, 081 85, 955, 000 | 1, 910, 816 89, 500, 000 2, 254, 760 46, 610, 000 
339, 785, 972 82, 054, 601 364, 866, 808 83, 141,142 a 385, 913, 404 38, 012, 470 
163, 982 11, 839, 590 159, 331 9, 942, 254 170, 000 11, 220, 000 
78, 832 6, 306, 560 76, 328 5, 288, 026 89, 686 6, 278, 020 
30, 164 1,108, 527 | 30, 416 934, 000 36, 104 1, 337, 131 
339, 629 266, 903 | 550, 000 316,250 920, 000 464, 600 
1,503 270, 540 | 1, 387 249, 706 2,013 304, 169 
49, 399 22,197 | 9,616 3, 269 10, 302 3, 091 
8, 938 AA A FOR NUR al 
75 517 100 600 150 900 
ibe ERR E de 250, 212, 649 My) 218, 382, 4M Leere yo rx 281, 479, 931 
128, 385, 231 122, 751, 618 118, 820, 405 107, 653, 501 135, 118, 193 115, 779, 771 
48, 185, 306 , 687, 078 46, 358, 144 78, 488, 063 | 61, 785, 122 82,019, 272 
RR NER REO A NOE 14,346,250 ................. 13,954,400 ................ 13, 006, 650 
48, 412, 666 28, 932, 326 | 49, 344, 516 35, 522, 095 | 52, 892, 276 57, 632, 296 
egestas ee 9,000,000 |... Leurs 9,000,000 ................| 9,000,000 
8, 002, 467 6, 262, 841 8, 362, 245 5, 030, 081 8, 731, 401 5, 482, 254 
rue cen o rece 33, 980/008 A A 36, 534, 788 lected eese ms 83, 319, 131 
1,713 142, 325 1,495 95, 936 2,102 106, 2 
O E NR AO 6, 024 18, 004 9, 000 27,000 
vim paue sodes A quide tad sce e ees e E E S T 8, 325 95, 050 
SPUREN 338, 787 I oouswus icai rr Rd ZU ell duse eR «DARE 205, 768 
HE 22, 582 2, 084 11, 718 4, 954 20, 514 
eda osque E 16,645 [..-.. wv y n n 13, 857 A A 22,542 
PET AS 435 179 [incise as 130,873 [. eee e eR us 155, 881 
8, 699, 000 ; 14, 680, 130 974, 445 11, 918, 000 695, 900 
| 948, 399 104, 520 379, 444 102, 450 517, 421 184, 343 
12, 400 84, 7,500 47, 4, 000 24,000 | 
| 23,615 696, 615 239, 312 761, 719 265, 503 797, 447 
75, 000 40, 000 75, 40, 000 60, 000 80, 000 
941, 368 4,136, 070 996, 949 8, 479, 547 1,038, 551 8, 606, 094 
75, 771 256, 552 106, 363, 134 99, 549 322, 845 
11,816, 77? 4, 054, 668 12, 967, 417 4, 739, 285 13, 669, 649 4, 423, 084 
1, 200 42, 000 500 20, 000 1,800 42, 000 
28, 970 88, 506 23, 335 86. 983 21,529 68, 321 
8, 422 10, 346 6, 763 10, 145 14, 458 20, 675 
37, 724 530, 384 41, 926 498, 093 50, 695 621, 552 
24, 059 1, 804, 420 19, 987 1, 399, 090 20, 710 1, 449, 700 
50 2, 325 4, 483 795 13, 525 
47,779 372, 232 60, 570 353, 400 68, 163 348, 281 
9,079 29, 507 11, 066 35, 818 17,069 44, 000 
1, 450 21,750 8, 680 53, 231 1, 740 16, 795 
448, 000 900, 000 403, 200 800. 000 403, 200 800, 000 
20, 578 68, 307 19, 264 167, 000 8, 523 30, 000 
35, 861 403, 436 89, 906 435, 060 39, 240 370, 597 
83, 231 63, 792 , 060 319, 200 13, 747 21, 038 
T qi MM (Sn A NOE ORE 6, 900 41, 400 
843, 103 63, 232 918, 000 61,010. ari nes 52,582 
3, 958, 055 2, 374, 833 3, 698, 550 1, 849, 275 5, 247, 949 2, 623, 974 
104 7,040 1, 440 10, 240 2, 220 17, 
7,718 66, 614 6, 308 53, 635 9, 547 71,769 
66, 971 88,929 |..............-.- 59, 388 IN 55, 831 
23, 644, 495 4, 246, 784 21, 569, 608 9, 741, 46 21, 463, 543 4, 2^4, 237 
130, 000 7, 600 546, 855 36, 193 1,573, 000 137, 150 | 
264, 04l 1:.. 2. e 132,290. aa 113, 621 
AR Sed sd 150 450 100 
255, 067 23, 144 401, 325 21, 495 266, 495 
323, 257,318 |...............Ã. 807,714,785 |................ 338, 287, 291 | 
250, 212,649 |................. 218, 382, 404. |... eren 281, 479, 931 
,000,000 |................. 1,000,000 |................ 1, 000, 000 
574, 469, 967 |..........-. Sees 527,097,279 |..............-. 620, 767, 222 


@ Including copper made from imported pyrites. 
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MINERAL RESOURCES, 


Mineral products of the United States for 


1596. | 
Product. ES nae T] 
Quantity. | Value, 
METALLIC 
Pig iron, spot VAUC ys sock A EA I long tons.. 8, 623, 127 $90, 250, 000 
Silver, eoining value ......oooocooncooooo oo... o troy ounces...) 58, 834, 800 76, 069, 236 
Gold; COMIDA TA AA do.... 2,568,132 53, OSS, 000 
Copper, value at New York City .......oooooooocooooomm..-. pounds..| 460, 061, 430 49, 456, 603 
Lead, value at New York Cltv.....o.ooooocococonroron... short tons.. 188, 000 10, 525, 000 
Zinc, value at New York City oo... cc cece ene cece eee ene: do.... $1, 409 6, 519, 920 
Quicksilver, value at San Francisco .......oooooooooomm.onn.. flasks.. 30, 765 1,075, 449 
Aluminum, value at Pittsburg 2... 0.0... ee ee ee eee oo... pounds.. 1,300, 000 520, 000 
Antimony, value at San Francisco ....... 0.0... eee eee short tons.. 2,478 347, 539 
RICE value at I? hiladelplii.c.eiasa ce uwbkeesrepe exe pon -1 17,170 4, 461 | 
DAD ou x accio A Oh euo rr Se t CERIS RR ete we wale ated 
Platinum, value (crude) at San Prancisco............ trov ounces 163 944 
| AAA AS SI SR 
Total value of metallic products, 2.0.0... cece eee cece eee cease 237, 860, 155 
i. = ete MELLE SP cmm ee 
NONMETALLIC (SPOT VALUES). | 
Riis COL e ouv Ert ORE ERRERA ERE E das short tons.. 137,610, 276 i 114, 591, 515 
© Pennsylvania anthracite......o.oooocooocoocoroncrrcancooco. long tons..! 4s, 923, 287 | 8], 745, 651 
CT iM A RR weed ce wae owas LX C E rod 13,002, 512 
A etos Ia Se RR EO ba ed Ce odios were barrels..! — 60, 960, 361 58,518, 700 
BPCO V oce cde telecoms talus e adicto dal dm pecu s ato LORS e 9, 000, 000 
COMICAS ARS barrels.. 9,418, 478 6,473,213 
SONG O AU A E A AS 32, 202, 661 
Corundum and EME sta short tons.. 2, 120 113, 246 
Crystalline queria O INE PA UT O do.... 6, 000 18, 000 
Garnet for abrasive PUTpOSOS ..ooooooccococcccococcao ron do.... 2, 686 65, 877 
A Lc Lec cedem Am A RR RAE RA e PORE T ef Ded Led un A 326, 8266 
Infusorinl earth and tripoli........ooooooocoonrrronn.oo. short tons. .! 3, 546 26, 792 
Millstones ........ T A A EN NP NENNEN i 22, 507 
COHISfOBUSCG[IO S Soo E E ATA I HTTP RES 127, 098 
init A A A PE pounds..| 13, 508, 000 675, 400 
EOI IPC do.... 546, 550 144,501 
PITO DAP la short tons.. 6, 500 52, 000 
E A E IS do.... 224,251 573,344 | 
aeo A MN MM TEM ax E do.... 00, 000 30, 000 
Phosphate TOUR. sE RR REA EUR obe e cents long tons.. 930,779 2, 803, 372 
PRTG ee SERIA A USE a eee ge Ca do.... 115, 483 320, 163 
SHIU. A uA LE EO E een E TAROT LESE LEES barrels... 13,850, 726 4, 040, 839 
SIDE ee raodo Ro 9 shinee ho EER ERE FEE EA eae eek short tons.. 5,260 87, 200 
Bårytes O A A m do.... 17, 068 46,513 
Cobalt Oxid ca ads pounds. 2 10, 700 15, 301 
Mineral paints................seeeeeeeee eee short tons.. 48, 032 552, 955 
AAA ure TR ace at se eo dase eee ea i S do.... 20, 000 1, 400, 000 
ASDCSIOS MT DET do.... 501 6,100 
ASIC een Ext rra Reed iux d AAA do.... 80, 5053 571,503 
DRUMS o qii EE VERE t E ERE TEES Y Pate long tons.. 15, 364 47, 338 
Chromic IPOll OCs eserse ad dae do.... 786 6, 667 
Clay (all other than brick)..................-......--.-snort tons.. 403, 200 800, 000 
PORISDBE dr eu do ea E Cx Ex ERA Re acra b p aal do.... 10, 203 35, 200 
FibrOUs tele eds E E RE testis do.... 46, 089 399, 145 
A O Seu e do.... 12. 455 24, 226 
FOlIer s Gn rt nc eos concu har xv ea eus tmd RU E EXIGERE rds do.... 9,872 59, 360 
Graphite ferysIn ne, osdesee dude cake sa Rh ra EY eere pounds.. 535, N58 48, 460 
Graphite (AMOTPhOO0US) ...oooccoccconccccnnrr cr SHOE tons. 760 \ de 
VARESE A a MSc eid ed do.... 1, 500 11,000 
MANGANESE OO rc m long tons.. 10, ORS 90, 727 
Mica CSHCOU) A A A Rb o art VIR ues pounds.. 49, 156 65, 441 ! 
A A wee ont Eoo i legea short tons. 232 1.750 , 
Mineral WHCCTR ato voca n cirea RR KR ck de gallons sold.. 25, 705, 312 4, 136, 192 
Mönni O eus i uoa Gace teats ola dq apa s M he eC Saa A or aan d eR da pounds.. 30, 000 1, 500 
O7ZGCCTITE Cre ned) zeeeseexevhaut an sog RE ROCA rta Hr aa e occi nates tan TEE sace cdi i Ads 
l'rGCt OU-StOlloN Su esset pew AA A A Seul Pa ASS 7,850 | 
Pumice SIONGi ex uscccceo hh e RR dar NOPE MINIS cases wa duces eT EI E RA Ra l 
PIG sarae A nE E O pounds..! 100 3» 
HOR PSCONG oo os diis puneésea wee xen m S AR RR E —Ó short tons.. geol 183 351, 065 
Total value of nonmetallic mineral products ................ a Sat 334,045, 4*7 : 
Total value of metallic produets.....oooooooooocnrcocarranon... ES 287,560, 150 
Estimated value of mineral products unspecified ............ Es 1, 000, 000 ' 
i 
Grand total oar os uio van Dean wee EX eee xe SATIN sweet in esf Re eee 622, 905, 642 
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the calendar years 1880-1904—Continued. 


1897. | 


Quantity. 


nn. na nono o roles. ee ee ee ee ee ee ee I‘ 


eee eee ewe eee eee 


147, 617,519 
f 16, 974, 714 


[eee on. o... ..... 
eee wee wee ee eee 


eo... .......... 


"""-""""""-"—""*-*- 


renos. o... 


Value. 


$96, 122, 299 | 
69, 637, 172 
57, 363, 000 
54, 080, 180 

14, 885, 728 | 

8, 498, 300 | 

993, 445 | 

1. 500, 000 , 
142, 300 

7,823 | 


302, 531, 147 | 


119, 595, 224 - 
79, 301, 954 
13, 826, 422 
10, 874, 072 

8, 000, 000 
8, 178, 283 
36,791,772 
106, 574 
22, 500 
80, 853 
368, 058 
22,835 
25, 932 
149, 970 

1, 080, 000 
129, 094 
37,159 


30, 000 
2,673, 202 
391,541 

4, 920, 020 
45, 590 
58, 295 
31, 232 
795, 793 


978, 448 
43, 100 
396, 936 
26, 227 
112, 272 


] 65, 730 | 


13,671 
95, 505 


Tete "- 
365, 629 

327, 695, 825 
302, 531, 147 
1, 000, 000 | 


631, 226, 975 


SUMMARY. 


1898. 


Quantity. 


11, 773, 934 
54, 43%, 000 
3, 115, 398 
526,512, 957 
222, 000 


s.s. ..Ļ..ssessoses 


1 
| 


Value. 


116, 557, 000 
70, 
64, 463, 000 
61, 865, 276 
16, 650, 000 


943, 748, 268 


166, 593, 623 
47, 663, 076 


"III 
.. . e... nn... o... 


e... .e.o..-..n....... 


e. oo... .........-. 


con... ........- 


16, 000, 000 
186, 979 
7,675 

291, 635 
60, 000 

1, 308, 885 
198, 364 

17, 612, 634 
1, 200 

31, 306 

6, 247 

58, 850 

33, 000 

605 

76, 337 


25, 149 | 


585, 450 | 


13, 440 
54, 356 
21, 425 
14,860 


f 2, 360, 000 


| R90 
1, 263 

15,957 

129, 520 

3,999 

28, 853, 464 

250, 776 


..on.......n...-.-«. 


H. Doc. 21, 59-13 


— — E 


132, 608, 713 


75,414,537 | 


15, 296, 813 
44, 193, 359 
9, 000, 000 
59, 501 
b, 264 
275, 064 
23, 990 
86, 850 
489, 769 
16, 691 
, 994 
, 186 


3,614 
3, 050 


100, 280 | 


, 000 


3,453, 460 | 


$01 
6, 212, 554 

32, 960 
. 239 
9. 371 


Nm 
pá € 
— nh 
= 


, 200 


, 185 


353, 8419, 
343, 748, 268 
1, 000, 000 


698, 597, 536 


384, 485 | 


, 000 | 


| 1899. 

| Quantity. Value. 
| 13, 620, 703 8215, 172, 654 1 
54, 764, 500 70,806,626 | 2 
3, 437, 210 71,053,400 | 3 
568, 666, 921 101, 222,712 | 4 
210, 500 18, 945,000 | 5 
129, 051 14,840,865 | 6 
30, 154 1,452,745 | 7 
6,500,000 1,716,000 | 8 
| 2, 861 559,189 | 9 
22, 541 8,566 | 10 
11 
300 1,800 | 12 
CIAT 525,779, 557 | 13 
193, 323, 187 167, 952, 104 | 14 
53, 944, 647 88, 142, 130 | 15 
A E re 20,074,873 | 16 
57,070, 850 64, 603, 904 | 17 
A rH ees toc one 11, 250, 000 | 18 
15, 520, 445 12, 889, 142 | 19 
MESI Te CUN 48, 785, 875 | 20 
4, 900 150, 600 | 21 
13, 600 39,000 22 
2,765 98, 325 | 23 
RT AN as 675,586 | 24 
4, 334 37,032 | 25 
PA ITA 28, 115 | 26 
EA A! 208, 283 | 27 
| 10,714, 000 1,139,882 | 28 
433, 004 108, 251 | 29 
15, 900 96,650 | 30 
186, 235 1,287,080 | 31 
60, 000 30,000 | 32 
1, 515, 702 5,084, 076 | 33 
174, 734 643, 249 | 34 
19, 708, 614 6,867, 467 | 35 
4,830 107,500 | 36 
41, 894 139,528 | 37 
| 10, 230 18, 512 | 38 
| 63, 111 728, 389 | 39 
10, 146 3, 211, 680 | 40 
681 11,740 | 41 
75, 085 553, 904 | 42 
| 35, 280 125, 598 | 43 
OERE PEE A AE A T 14 
843, 279 1, 645, 328 | 45 
24, 202 211,545 | 46 
54, 655 438, 150 | 47 
29. 859 180, 345 | 48 
| 12. 38] 79, 644 | 49 

> (€ "0 | 

E | 167,106 [2 
| 1, 280 18,480 | 52 
9, 035 82,278 | 58 
108, 570 70,587 | 54 
| 1, 505 50,878 | 55 
39, 562, 136 6, 048,030 | 56 
| 350, 000 20, ^00 | 57 
58 
A 185,770 | 59 
100 10,000 | 60 
230 1,030 | 61 
24,765 330,805 | 62 
PRA SU INE 445, 428, 451 | 63 
ioter 525, 779, 557 | 64 
tarda 1,000,000 , 65 
EEL ETS PET ee 972, 208, 008 | 66 
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Mineral products of the United States for 


1900. 
Product. 
Quantity. Value. 
METALLIC. 

1 | Pig iron, value at Philadel ¡e Mcr long tons..| 13, 789, 242 $259, 944, 000 
2 | Silver, coining vàlüe..... eee eene eor e renun asen troy ounces..| 57,647,000 74, 583, 405 | 
3 gon, coining VU O A O E qi E do.... 3. R29, 897 79,171, 000 | 
4 popper: value at New York City...... 0.22. eee eee eee es pounds..| 606, 117, 166 98, 494, 039 

5 | Lead, value at New York City ......oooooooooooooommoo.. short tons.. 270, 824 23, 561, 68% 

6 | Zinc, valueat New York lr dera io do.... 123, 880 10, 654, 196 
7 Quicksilver, value at San Francisco ...........eeeeee eee. flasks.. 28, 317 1, 302, 5586 
8 | Aluminum, value at Pittsburg ..................-.esee eee pounds.. 7,150, 000 1, 920, 000 
9 | Antimony, value at Sun Francisco ................L eee. short tons.. 4, 226 837, 896 
10 nee value at Philadelphia ........................ s por uisa, 9,715 3, 886 
TAO E E E N E E E OU EEE E EA 
12 Platinum. value (crude) at Sun Fruncisco............ troy ounces.. 400 2, 500 
18 Total value of metallic producets..................sceeeeeesee el ecce eee ennt 550, 425, 286 

NONMETALLIC (8POT VALUES). 
14 | Bituminous GUB. vovg dc short tons..| 212,316,112 220, 930, 313 
15 | Pennsylvania anthracito.......ooooooooooommomomomoo.... long tons..| 51,221,353 85, 797, 851 
¡CMA A dA CPU deri adque Gad 23, 698, 074 
Ir | Petroleum sieo ei aa terrae nae eK ERST Mead VorCS E oven caus barrels..| 63,620,529 75, 959, 318 
MD qu S Dr -—v——Perer PPM METER 12, 000, 000 
19 Cementos soe kes codes A Ced eq E barrels..{ 17,231,150 13, 283, 581 
Y O A A eis A 48, 008, 739 
21 | Corundum and emery ......... ce ee ecw eee narco short tons.. 4, 305 102, 715 
22 | Crystalline A Ves udtu unu eec eee em do.... 14, 461 40, 705 
23 | Garnet for abrasive purposes. ...... 2... eee eee cece eee do.... 3, 185 123, 475 
24 E e eede A PEPPER 710, 026 
25 | Infusorial earth and tripoli.......oooooooooommnomoomo... short tons.. 3, 615 24, 207 
26 1 BUDS Ko) a A A II A A 32, 858 
27: OIONEN CLG uoce enero net boc Gomis RC orcos d A ) 174, 087 
28 | Arsenious oxide ................---- conc nn nana nas short tons. | aa a ess 
1,602 170, 
20 | BOBE oiai cease ane RERS do.. c24 235 848 215 
20 BLAN A td pounds.. 521, 444 140, 790 
81 | Fluorspar........... a cr OTEUS 18, 450 94, 500 
A A E Erde. do.... 594, 462 1, 627, 203 
A demi oe crate d ed do Deb A 
34 | Marlenn and ecg oia aoe EO dee naw esca Ns qr ae a E d reale pde do.... 60, 000 30, 000 
35 | Phosphate A o owes A4aR SEE PRAEFUIT TEE long tons.. 1, 491, 216 5, 350, 248 
Roos (MD MM Op ER do.... 204, 615 749, 991 
O17 | SUL A bitte eeu oa e uae E p bu short tons. 3, 526 88,100 
38 | Sloan ar rg ee A E E barrels.. 20, 869, 342 6, 944, 603 
39 | Barytes (erude) A leet ERIS ERES Te A PERS short tons.. 67, 680 188, 089 ' 
40 |: CODRICOXIOG nce A wee ERE E Re eo tes Pu ] 6. 471 11, 645 
AY | Mineral puiDisu;u.coeseese eS short tons. 72,222 881, 363 | 
A xe Ou eels pau a oe ERE pO DAR tx ES pened do.... 48, 540 3, 667, 210 
CRINE CIO A Swe eae DETRE EE do.. 1,054 16, 310 
44 |) Asphal tUm st ida acus dow... 54,359 415, 058 
LORD UPS oo ctv cael cT Res we long tons.. 23, 154 89, 076 
46 | Chromic iron S ide: do pe opu uec Fes Doa a e apa do.... 140 1, 400 
47 | Clay (ull other than briek).................... ELE short tons.. 1,221, 660 1, 840, 37 
A A E E E T E tana 6 do.... 24,821 180, 971 
49 | FIDIOUN AIO croce ecuvEe NOTA LER NR Rada E CER DeL VE ons Meee OO: vos 63, 500 499, 500 
DU S UN Gioia. a aces alc dae A A diea ire aed do 32,405 86, 351 
5l Fuller AA oedra te EE EEEE T Pe do.. 9, 698 67, 535 
52 | NC ER rade PRU oh eats ER E AC vd e cans A oue HEU cece d cuit qd 
53 | Graphite (crystalline)... 0... cc cece eee ee cece ee ee ee cee nee ponnds, | 5, 507,855 197. 579 
54 | Graphite (amorphous) 2.00.2... ee eee eee eee ee eee eee short tons.. 611 Pot 
BB Map TIOSle A eic edt og ko dudes rer tubae do.. -| 2,252 19, 333 
56 | MANOR ESCOTE A is long tons, 11,771 100, 289 
De MORIg NEN BRE 456, 283 92, 708 
D8: NCR CROCE) A a AR qm EO CR D oe EORR Rr fm n short tons. 5, 497 55, 202 
BO?) Mineral Waleres. icrvessro etos é vea endrres cm dmn n gullonssold..| — 47, 555, 784 6, 245, 172 
60:0 -MONEZI E Ls du Ryo Ri oun dad owe ws FRA Ue DE pounds.. ' 90s, 000 48, 805 
IA A CURE UU O PU A Ge O A A hera 
621 PRECIOUS BONO A A A ADA A d ARAS NR ENS 233,170 
03 | PUNE Stone Loren ep ce ex culpa tr Xe da ee wea eas Short tonsa E A 
64 | RUG uo vade pem ai al eh Da Rae apad pounds, 300 1, 300 
65 | Tale and soapstone ........ Mek alee beens eer Sewers. cn NOTE (Os. 27, 943 383, 541 
66 | Uranium and vunadium....................- ee cece eee A isa MERE CREE es: 
67 Total value of nonmetallic mineral products............ — — M—Pá— 512, 252, 767 
68 Total value of metallic products. ..... 0.00.00... eee cece eee Mo 550, 425, 2*6 
$9 Estimated value of mineral products unspecifled............. PPP AN 1, 000, 000 
EA RN i NE SEE 

70 A o Eua E aud ves Vete etd tudo E Ros 1, 063, 678, 053 


a No metallic tin; about 20 tons of high-grade concentrates shipped to England from South Carolina, 
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| 1901. 1902. 1908. 
Quantity. Value Quantity Value. Quantity. Value. 
15, 878, 354 9242, 174, 000 17,821,807 $872, 715, 000 18, 009, 252 $344, 850, 060 
55, 214, 000 71,887, 800 55, 500, 000 71, 757, 576 54, 300, 000 70, 206, 060 
| 3, 805, 500 - 78,666, 700 8, 870, 000 80, 000, 000 8, 560, 000 78, 591, 700 
602, 072, ^19 87, 800, 516 659, 508, 644 76, 568, 954 698, 044, 517 91,506, 006 | 
| 270, 70 23, 280, 200 270, 000 22, 140, 000 282, 000 23, 520, 000 
| 140, 822 11, 265, 760 156, 927 14, 625, 596 159, 219 16,717, 995 | 
29, 727 1, 382, 805 34, 291 1, 467, 848 85, 620 1,544, 934 
| 7, 150, 000 2, 238, 000 7, 300, 000 2, 284, 590 7,500, 000 2, 284, 900 
2. 639 539, 902 8, 561 634, 506 | 3, 125 548, 433 | 
6,7 3, 551 5,748 2,701 | 114, 200 15,900 | 49 
P ccm) IDAS A PA SE (a) ii ii 
| i, 408 27, 526 | 91 1,814 110 2,080 H 
—Ó PPS NRI. QU. iras 642, 258, 684 |............... 24, 315, 008 13 
225, 828, 149 236, 422, 049 260, 216, 844 290, 858,483 | 282, 749, 348 | 351, 687,933 | 14 
60, 242, 560 112, 504, 020 36, 940, 710 | 76, 178, 586 66, 613, 454 | 152,036, 448 | 15 
bya e we Ss ee 2-005 UIT ey ee 30, 867, BOS usaran esas 35,807,860 | 16 
69, 389, 194 66,417, 335 88, 766, 916 71,178,910 100, 461, 337 94, 694, 050 | 17 
E. A TEE Do acc za serena rá 15.000 00D |. ascccuscaveces 15,000,000 | 18 
20, 068, 737 15, 786, 789 25, 768, 504 25, 366, 380 29, 899, 140 31,931,341 | 19 
Feo n AA o LN A PECES PESE 00, 890. 861. A 72,945,908 | 99 
4, 305 146, 040 4, 251 104, 605 2, 542 64,102 94 
14, 050 41,500 15, 104 84, 335 8, 938 76,908 99 
4, 444 158, 100 3, 926 132, 820 3, 950 132,500 93 
e dc dio OX. AA 087, 4 A 721,446 94 
4, 020 52, 950 5, 665 53, 244 9, 219 76,278 | 25 
an es ELITS A TETEE eae 55,B0B [isei rianais 52,552 2 
EE ik an dn 00770 PES O51 70d A 366,857 97 
" 300 15 0D 1, 353 81, 180 611 36, 691 | 28 
,94 697, 307 17, 404 2, 447, 614 a de x 
c 17, 887 314, 811 2. 600 91, 000 | o 94, 430 661,400 | 29 
52, 043 154, 572 513, 893 128, 472 598, 500 167,580 | gg 
19, 586 113, 803 48, 018 271, 832 42, 523 218,617 | 31 
633, 791 1,506,641 |. 816, 478 2, 089, 841 1, 041, 704 3,792,943 | 82 
1,7 43, 200 1, 245 25, 750 1, 155 23,425 | 9g 
LO 124, 880 12, 439 12, 741 84,211 22,521 34 
1, 488, 723 5, 316, 403 1, 490, 314 4, 693, 444 1, 581, 576 5,319,294 | 35 
pte 1,257, 879 ae 5 Acn | d 233, 127 1, 109, 818 (37 
20, 566, 661 6, 617, 449 23, 849, 231 5, 668, 636 18, 968, 089 5, 286, 988 | "gg 
49, 070 157, 844 61, 668 208, 154 50, 397 152,150 | gg 
13, 360 24, 048 3,7: 6,714 120, 000 228, 000 | 40 
61, 460 789, 962 73, 049 944, 332 63, 687 635, 557 | 41 
46, 500 3, 720, 000 52, 645 4, 016, 499 62, 962 4,801,718 | 49 
747 13, 498 1, 005 16, 200 887 | 16,760 | 43 
63, 134 555, 335 105, 458 765, 048 101, 255 1,005, 446 | 44 
18, 906 79, 914 27, 322 120, 366 | 48, 087 171,306 | 45 
368 5, 790 315 4, 567 | 150 2,250 | 46 
1,867,170 2,576, 932 1, 455, 357 | 2, 061, 072 1, 641, 835 | 2,594,042 | 47 
34, 741 , 122 45,287 | 250, 424 11, 891 256,733 | 48 
69, 200 483, 600 71, 100 615, 350 60, 230 | 421,600 | 49 
JA, 420 149, 297 36, 365 144, 209 55,283 | 156,947 | 50 
M, 112 , 835 11, 492 98, 144 20, 698 190,277 | 51 
2.0 A Res ZUEURBSESEDE 943, 135 | 807, 797 823, (44 855, 828 | Bg 
, 967, 612 " 3, 986, 824 i f — 4,588,155 oos au (B8 
i soe Il 167,714 { WE ! 182,108 | igo 225, 554 tb 
3, 500 10, 500 2, 830 | 8, 490 8, 744 | 10,595 | 55 
11, 995 116, 722 7,477 60, 911 2, 825 25,335 | 56 
, 060 , 859 373, 266 83, 843 619, 600 118,088 | 57 
2,171 19,719 1, 400 35, 006 | 1, 659 25,040 | BR 
55,771, 188 7,586, 962 64, 859, 451 8,793,761 51, 242, 757 9,041,078 | 59 
748, 59, 262 802, 000 64, 160 | 862, 000 64,630 | 60 
——— Nanmhodsaeapec]o e TESTE 3, 000 570 61 
ra PAR 007. Jt EC PPAR 9,8 480 Losrcerisz> sve 307,900 | 62 
DES IE eU qus Y axd,swah 7 700 2,750 | 885 2,665 | 63 
44, 250 5,710 AA PETRER AAA ASA EP EE 
25, 643 424, 888 26, 854 525, 157 e 26, 671 | 418,460 | 65 
o. T APETITO 3, 810 48, 125 30 5,695 66 
mo MEME AS ......... e 617.2948, 814. 1.5 ooie rrr yes. 793, 962, 609 | 67 
EA TS Se C49, 266, BBA 1......... ees 624, 318, 008 | 68 
rra 0. 2 HMM F000, G00 12.2 ore sae ncsel 1,000,000 | 69 
is eut 2» — 1,086,550, 871 |................ | 1,290,601, 88. 1... eerie 1, 419, 280, 617 | 70 


P Refined. «Crude. 4Included under pyrite. ¢ Included under estimated unspecified products. 
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Mineral products of the United States for the calendar years 1880-1904—Continued. 


1904. 
Product. — 
¡ Quantity. Value. 
METALLIC. 

Pig iron (spot valne) 4.22.2222 a ae long tons..| 16,497,033 $233, 025, 000 
Silver, coining value. lioe eru i nc ek ees ibEN ERAT E troy ounces..| — 55,999, 864 72, 402, 224 
Gold, coining value ........::. 2:22 22 c cic. lla caa se escam sees do.... 3, 910, 729 80, 835, 648 
Copper, value at New York City........ 0.0... 2... ee eee eee ees pounds. .| 812, 537, 267 105, 629, 845 
Lead, value at New York City... 02... eee ee cece ee ee eee short tons.. 307, 000 26, 402, 000 
Zine, value at New York City 2.0.0... cee ccc cece ees do.... 186, 702 18, 670, 200 
Quicksilver, value at San Francisco ........... ccc cece eee ee eens a flasks.. 34,570 1, 503, 795 
Aluminum, value at Pittsburg .... 0.0.0... cee eee ee eee ences pounds..| 58, 600, 000 b 2, 477, 000 
Antimony, value at San Francisco .......................... short tons.. 3, 057 905, 524 
Nickel, value at Philadelphia. .... 2.2.20... eee eee pounds.. 24, 000 11,400 
Di ASA S E EE ESE do.... (C) (^ [Dinsnzxesturkeeis 
Platinum, value (crude) at San Franciseo.................tToy OUNCES.. 4, 160 

Total value of metallic products. 2.20.0... cee ccc cece cee ccs lecce nte 541, 466, 796 

NONMETALLIC (spot values). 
Bituminous coal ....... 2... eee ee cee cee we cee eee ee ee eee SOT tons.. 279,153, 718 305, 842, 268 
Pennsylvania anthracite: ....05 22.05. crac long tons.., 65,318,490 138, 974, 020 
NRÜUUTRUERS ¿unta a Des b one EZ 38, 496, 760 
POLO ll cos a d. barrels..; 117,063, 421 101, 170, 466 
Br celica e A E A A AR AE , 000, 
p nl A ——— E barrels .| 31,675,257 26, 031, 920 
j| ———————————————— ire 74, 200, 361 
Corundum and emery...............- cece eee eee eee eee eee OT ON... 1, 932 57,235 
Crystalline QUarlZ nia db nds eM De do.... 31, 924 74, 600 
Garnet for abrasive purposes - 2.22... ee cece eee ee ne eens do.... 3, 854 117, 681 
A A loc Neu ae eee rend oy LE A PX Us 881,527 
Infusorial earth and tripoli.................................. short tons.. 6,274 44, 164 
A pM -— nc A O 37,335 
Olistones, Ode. A A — ———— 188, 985 
ATSENIOUN Oxide cual ae E A short tons.. 36 2,185 
BOTA (CRUG a A Ii ca do.... 45, 647 698, 810 
Bromine vcore ets o a o ade a do.... 897,100 269, 130 
EIUOTSDHP- sitas eto res o RR EN SE Ei EE do.... 86, 452 234, 755 
GYPSUM ...........-eeseenene nne nnne e eh enses nnne tenen do.... 940, 917 2, 784, 325 
Lithium AAA A ete e et do.... 577 5,15 
ig. ee" do.... 18, 959 18, 145 
A FOCK JM "T long tons.. 1, 874, 428 6, 873, 625 
yrite... 

hr al EE ne NE E PORE On do.... 333, 542 3, 460, 863 
Bültos ile een ela E ELS E ME EIL AMETS Re ESA VE vaa Des barrels..| 22,030,002 6, 021, 222 
Bary tes (Crude) 60 css ri dua EX RP E TR ce cee die RE Re short tons.. 65, 727 74, 958 
Cobalt oxide. us illlesvcva ebur Rr equ er MP Eq UE ERES pounds.. 22, 000 42, 600 
Mineral Paints 2:525 22-0: eect sso pus R E So E eed nei este short tons.. 59, 785 631,171 
Zine White Pr I do.... 63, 363 4,808, 
A UDOSCOR: sE do.... 1, 480 25, 740 
Aspbal tulo uuiadsachisesc as ERE RON DI Y aaa ct RU drea qe ie ahi du: do.... 81,572 903, 741 
Büüxilë 2 coto. Ree ol MA DEl due su LLL. long tons.. 47,661 235, 704 
Chromic drOD-Ofe a ds EU eee e E SER EU E do.... 123 1, 
Cluy-(all other than DICK). incor depu OT short tons.. 1,508, 752 2, 820, 162 
POLISDUE ii eei que A eR Es t ES do.... 45, 188 266, 326 
Fibrous tale nie iS e ERU Ee REA RUPEE do.... 64. 005 907, 400 
Flint RM Lr do.... 82, 270 100, 590 
A oues a p cob Eee an ee det E RED ewe et do.... 79, 480 168, 500 
Glass end : ii ou a Da e Usque dk dos: ] : 858, 719 | 796, 492 

: 'TyS A A cbe bas ---.-pounds.. 5,681,177 
Graphite ATBOIpliDUS usce sc aa Sell iiu A en Dee eaten short tons.. 19, 115 | 341,372 
Malt A p A Es oE eae Peina do.... 2, 850 | 9, 298 
TAGLI uo PP long tons.. 3, 146 29, 466 
Mica ES A A ccn eddie ds adi E eir UE pounds.. 668, 358 109, 462 

SOIRIRK.liue susie A Seen eee NM ERES PERF ra rere c MOL CONS. 1, 096 10, RF 
Mineral Wat E dad gallons IE : 67, 715, 500 10, 398, 450 
Montre na eoe easi ia oa EI nea pounds..1 
ViIGOlk 23 coe bes eae A Ue D pL tae Sie se ULM eas do... if 745, 999 85, 038 
PreglOUN A AO PRA. 324, 300 
Pumice stone ....otoccnccnccccconcnr coc se Short tons... 1,530 5, 421 
Dis Ul pounds..i.............. 7, 
Sand, molding, building, ete .......... 02.2... . cece ee eee ees short tons..|.............. | , 951,607 
Tale and soapstone............-.-eceeeeeeceeceece esee ee e e etra do.... 27,184 | 433, 331 
Uranium and vanadium,....... oo ee ee eee e cee naco ono do....| 10, 600 

Total value of nonmetallic mineral products. ........... 0.2 cece epee cece cee e ences 747, 180, 350 

Total value of metallic products... 2.0... cece cece eee cece ee eee | Sissies clan aise oe | O41, 466, 796 

Estimated value of mineral products unspecified.........o.oooooooo cece eee cece 400, 000 

TOME EERE WORTEN 1, 269, 047, 146 


Cm Sees ————— ——— =5 


«Of 761 avoirdupois pounds net; of 75 avoirdupois pounds net after June, 1904. 
b Consumption in 1904. 


e About 159 short tons of concentrates from South Carolina, South Dakota, and Alaska shipped to 


England in 1904. 
d Included under pyrite since 1901. 
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IRON ORES. 


By Joun BIRKINBINE. 


PRODUCTION. 


The active iron-ore mines in 25 States and Territories produced in 
the year ending December 31, 1904, 27,644,330 long tons of iron ore. 
Compared with the output for 1903 (35,019,308 tons) this was a decrease 
of 7,374,978 tons, or 21 per cent. Considered independently of other 
conditions, this suggests an unsatisfactory status, but the year 1902 
witnessed the maximum production of the iron-ore mines of the United 
States, and the increased output of 1902 over that of 1900 approxi- 
mated the decrease of the record of 1904 from that of 1908. l 

From 1895 to 1902 the iron-ore production of the United States 
showed annual increases every year, reaching a maximum of 35,554,135 
long tons in 1902. The years 1902 and 1903 represented phenomenal 
outputs. 

The following table shows the apparent consumption of iron ore in 
the United States forall purposes from 1889 to 1904, inclusive, exports 
also being included from 1899 to 1904: 


Apparent consumption of iron ore for all purposes, 1889-1894. 


| | Stocks of 
Domestic Stocks ore at Zin Apparent 
Year. | iron ore of oreat | Imports. | Exports. [lower lake] ,., d E consunip- 
produced. | mines. rts, CEMA tion. 


| Dec. 1. 


| 


SS SSS SSS ecu SS 


Long tma. | Long tons. Longtons. | Long tons. | Long tons. | Lonatons. | Long tone. 


| 


1889 cono | 14,518,041 | 2,256,973, 858,573 Loe 2,607, 106 43,648 | 14,366, 562 
i oonan. | 16,036, 043 12,000,000 | 1,246,830 |... sees 3, 893, 487 48,560 | 16,302,025 
1 AA 14,591,178 | 2,450,279 912, 864 |......-.--- | 3, 508, 489 38,228 1 15,476,089 
102. PET | 16,296,666 | 2,911,740 806,585 |.........-.- 4, 119, 451 31,859 !. 16, 032, C57 
1 lees sss. ' 11,587,629 | 3,526,161 596,951 |............ 4,070, 710 37,512 | 11.616, 412 
e A: ' 11,879,679 | 3,236,198 167,307 !............ 4, 834, 247 26,991 11,600,393 
D M | 15,957,614 | 2,976,494 524, 153 | o 4,415, 712 43,249 | 17, 203, 255 
A? 16,005,449 | 3,405,302 ' 682.806 ............ 4, 954, 984 44,953 — 15,765,128 
Cy ae 17,518,046 | 3,098,287! — 489,970 ............ 5,923, 755 33,9 — 17.350, 14 
T. RM ' 19,433,716 | 2,846,457 — 187,208 ...........- 5, 136, 407 48,502 — 20, TUS, 604 
Eo sese 24,683,173 | 2,320,278 | — 674,082 40,065 | 5,530,283 65,019 25,513,903 
1900.............. | 27,553, 161 | 3,709,950 ' — 897,831 | 51,460 | 5,904,670 87,110 > 20,722,583 
1901.............. | 28,887,479 | 4,239,823 | — 900,950 64,703 | 5,859.663 | — 52,311 | 29,357,171 
199 Secale 35,554,185 | 3,834,717 | 1,165,470 . 88,445 | 7,074,254 | —— 65,246 | 35, 886,921 
1903.............. ' 35,019,308 | 6,297,888 950,440 | 80,611 | 6,371,085 73.204 , 94,232,399 
1904. ............. | 77,644,890 | 4, 600,931 | 487,613, 213,865 | 5,703,399 , — 65,159 | 30,224,910 
; a No statistics collected. 
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The bulk of the domestic iron ore is smelted in blast furnaces to 
produce pig iron, but a considerable portion of such consumption does 
not occur in the year in which the ore is mined. The reserve stocks 
of ore at the opening and closing of the year at blast furnaces or at 
ports which receive the bulk of the iron ore mined or at the mines, 
together with the imports and exports of iron ore and other materials 
used as iron ore, should be considered in forming comparisons of annual 
records. 

The following pages show that during the year 1904 the stocks of 
Hon ore at the mines decreased 1,630,957 tons; that there were im- 
ported into the United States 487,613 long tons of iron ore and exported 
therefrom 213,865 long tons; that 68,189 long tons of zinc residuum 
were produced, and that the stocks of iron ore held at lower lake ports 
decreased 607,686 long tons. The apparent consumption of iron ore 
in 1904, therefore, approximates 30,224,910 long tons. 

Using similar factors, the table of apparent consumption was pre- 
pared to show the apparent available supply of ore and, in connection 
with the next table, the relation this supply bore to the production of 
pig iron. There are, however, wanting other items necessary to form 
a correct comparison. Among these are the stocks of ore on hand at 
blast furnaces. On May 1, 1904, it was stated that the reserves of 
Lake Superior ores alone at blast furnaces amounted to about 7,000,000 
tons; but these stocks are constantly varying, as are the mill cinder, 
scrap, roll scale, and other materials charged into the blast furnaces 
(amounting in the census year 1900 to 1,600,313 long tons), the quan- 
tity of iron ore used in open-hearth furnaces, as a fix in puddling and 
in other furnaces, as a flux in the silver smelters, in the manufacture 
of paint, etc. 

In the preceding table the apparent consumption shows less varia- 
tion than the reported production, and more truly represents the con- 
ditions prevailing in the iron-ore trade, while the reported production 
shows the mining activity in each year. 

The following table indicates the quantities of domestic iron ore 
mined and of pig iron^ produced in the United States for sixteen 
years: 


a See statistics of the American Iron and Steel Association. 
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Production of iron ore and pig iron in the United States, 1889-1904. 


Year. o aces 
Long tons. | Long tons. 
ISO A A E Er EE 14,518, 041 7, 603, 642 
js rc nse hidee aso ee ewan eae eee eae 16, 086, 043 9, 202, 703 
is A PCS 14, 591,178 8, 279,870 
WS AS A —— —— € € PT 16, 296, 666 9, 157, 000 
js oceanic —Á————— Á— Á——— 11, 587,629 7,124,502 
O s demictoweR RR PR SR EUREN RUD dE Rd uM PE E 11, 879,679 6, 657, 388 
O SS do 15, 967,614 9, 446, 308 
O SS uta EE RETE PEINE AL UL Le eek pL EL IN Me Eti dis 16, 005, 449 8, 623, 127 
poo m --— ———MÁ— — —— PR 17,518, 046 9, 652, 680 
A ACA oe ears C E AMA E E EAE EM E uode ee de E E E 19, 433, 716 11, 773, 934 
noo MCCC c E E PII A ME 24, 683, 173 13, 620, 708 
10A A O O 27,553, 161 13, 789, 242 
pL) A O ES HERUM etu DS EU NO M ES 28, 837, 479 15, 878, 354 
j| jM —————Q——— —— ———Ó a A 85, 554, 135 17, 821, 307 
JUOD na baee x n A Mae a a UP we Len ETE CA MOORE PEE. ERU EA 35, 019, 308 18, 009, 252 


A RO 27,644,330 | 16,497, 083 


PRODUCTION BY VARIETIES OF ORE. 


As in reports of previous years, the iron ore mined has been divided 
into four general commercial classes, as follows: 

1. Red hematite, including all anhydrous hematites (sesquioxidés of 
iron) known by various pames, such as red hematite, specular, mica- 
ceous, fossil, slate-iron ore, martite, blue hematite, etc. 

Some of the ore which is classed in this report as red hematite is 
designated locally as brown hematite, but such ores are mainly hydrated 
portions of deposits of red hematite and are therefore classed as red 
hematite. 

2. Brown hematite, including the varieties of hydrated sesquioxide 
of iron recognized as limonite, gothite, turgite, bog ores, pipe ores, etc. 

3. Magnetite, those ores in which the iron occurs as magnetic oxide, 
and including some martite which is mined with the magnetite. 

4. Carbonate, those ores which contain a considerable amount of car- 
bonic acid, such as spathic ore, blackband, siderite, clay ironstone, etc. 

The quantity of red hematite mined in the year 1904 was 23,839,477 
long tons, or 86 per cent of the total for the United States, a decrease 
of 6,489,177 long tons, or 21 per cent, from the 1903 production of 
30,328,654 long tons. Over one-half of the total production of 
red hematite was obtained from Minnesota, approximately one-third 
from Michigan, with Alabama, Wisconsin, and Tennessee following in 
order of rank. The output of brown hematite in 1904 was 2,146,795 
long tons, a decrease of 933,604 long tons, or 30 per cent, from the 
1903 total of 3,080,399 long tons. As in the previous year Alabama 
was the principal contributor, followed by Virginia and West Virginia, 
and Georgia. ) 
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The magnetite class has shown an increase in 1904, rising to 1,638,846 
long tons, 0r*63,424 tons more than in 1903, when 1,575,422 long tons 
were produced. This is due principally to the increased activity in 
the Lake Champlain district of New York, which State heuded the 
list for this class of ore, followed by New Jersey and Pennsylvania. 

The 1903 output of 34,833 tons of carbonate ore showed a still 
further decline to 19,212 tons in 1904. 

The following table presents the production of iron ore by classes in 
the different States, except where those have been combined to pre- 
serve the confidential character of the report: $ 


Production of iron ore in the United States in 1904, by States and varieties. 


; | 


t 
State. RE | Md 'Magnetite. Carbonate. Tal. 

Long tons. | Long tons. | Long tons. Longions. Long tons. 
Minnesota........-e.eeesee eere rene 15 A voies un Miedo eke 12, 725, 835 
Michigan. diia 7,089,887. .... lees rc 7, 089, 887 
Alabama ise 25 sides oes oett cuba eg ios 2,894,423 1 787,514 17,944 |... uses 3, 699, R81 
New York A ceat Sesdse codo erstes 53,329 ............ INA ITA cs. 842, 303 
Virginia and West Virginia ............. 17,952 , 128, 853 3, HB uacoecxsuxes 550, 253 
Tennessee ..........- eese eere cree $09,419. 391,903 Losses e nre 500, 982 
New Jensey. ic on Sekar seein ccd ries eiu» e ROMS Moret t ia 499,919 ............ | 499, 949 
MNIBCOISBIIE 2:59 ii a 467,475 | 16,000 1............ | da enda t 483, 475 
Pennsylvania ...oooooconcoccccnonncnnooo 5, 286 164,206 | — 227,615 |. ........... | 897,107 
GeOrgll cs sh tia D5,206 | — 233,596 |... isses IE. 293, 8U2 

Montana, Nevada, New Mexico, Texas, | " | 
Utah, and Wyomíing................... 154, 828 | 17, 198 ! A SEU AA 210, 945 
Colorado cuc eee aco eap dpa 1046 — 149,526 ............ osorno 150, 972 
North Carolina cir aida sd ponernos 2,350 61,997 AA 04, 347 
Missouri .........0cccceccecsccceenncccees 26,391! — 29,894 |........LL- | eese eee eee 49, 285 
Kentüeky ia ce P RIA REFERT 35,000 21s ieee "rn DR 35, 000 
Connecticut and Massachusetts ....... Ti roms 21 UU occae dated era eae denas 21, 990 
Ohio: ncs de diluculo A E D AN, 15,672 15,672 
Marrana L2 ceo uke seed uoce vei dade [eve eaae us 6, 105 | ME 3, 540 9. 645 
a A S exu UU SERRE E ide 23, 839, 477 | 2, 146, 795 1, 635, 846 19, 212 27,644, 330 


[NoTE.—In addition, there were obtained from an old manganese dump in Arkansas 600 tons of ore 
carrying 28 per cent manganese and 10 to 14 per cent of iron, which was used in manufacturing a 
special grade of iron and is not included in this total.] 


The statistics of the different varieties of iron ore were first collected 
by the United States Geological Survey in the year 188%, and a sum- 
mary of thequantities mined annually since that date indicates the pro- 
nounced advance in the amount of red hematite won, the moderate 
increase in quantity of brown hematite, which, however, shows a 
decline in the approximate percentage; also the falling off in the pro- 
duction of magnetite and of carbonate ore. The total of each class for 
the last sixteen years and the percentage of each class are given in the 
table following. 
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Production of iron ores in the United States, by varieties, 1889-1904. 


(Maxima in italies.] 
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Yenr. ER pu: TM Magnetite. | Carbonate. Total 
Long tons. | Long tons. Long tons. | Long tons, i Long tona. 
Le e A un A NI A E 9,056, 288 | 2,523,087 2,506,415 32,251 | 14,518, 041 
A EIE AE AIE: 10,527,650 | 2,559,988 2,570,838 377,617 | 16,036,043 
OD cess be O 9, 327,398 | 2,757,564 2,317,108 189,108 | 14,591,178 
A E 11,646,619 | 2,485,101 — 1,971,965 192,981 | 16,296,666 
DBD OEE E E ean Oa sowed ote onsen 8,272,637 ° 1,849,272 — 1,330, 586 134,834 , 11,557,629 
Pts PERENNE DE NN Rd 9,347,434 | 1,472, 748 972, 219 87,278 | 11, 879, 679 
A MERO RR NT E ere, RR 12,513,995 | 2,102,255 ' 1,268, 222 73, 089 | 15,957, 614 
BOG O oreo atin ts Soar AA 12,576,288 | 2,126,212 | 1,211,526 91,423 | 16,005, 449 
A A A O 14, 413, 318 | 1, 961, 954 | 1, 049, 479 83,295 | 17,518, 046 
E A 16,150,684 ¡ 1,989,681 | 1, 237, 978 55,373 | 19, 433, 716 
jr, NEN Ee EUH ee ce SE 20,004,399 | 2,869,785 | 1,727,430 81,559 | 24,683, 173 
A A bute! 22,708,274 3,231,089 | 1,537,551 m 27,553, 161 
T "RE 24,006,025 | 3,016,715 | 1,813,076 | 51,063 | 28,887,479 
A c ete eee ve, $0,532,149 | 3,505, 48, | 1,688,860 27,642 — 35,554,135 
(NG eis RE REOR EM 30,323,654 | 3,080,399 | 1,575,422 34,833 | 35,019, 308 
O A Ee 23,839,477 | 2,146,795 | 1,638, 846 19,212 | 27,614,330 
Rotel A eee lies | 265, 251,289 | 39,478, 182 | 26,427,821 | 2,008,355 | 333, 165, 647 
Percentages of totals for 16 vears........ 80 12 | 7 oc 
Percentages of total for 1904............. i 86 


The production of concentrated ore in the United States in the year 
1904 was 370,118 long tons, most of which was magnetically separated. 
There were also made 68,189 tons of residuum, a by-product from 
smelting zinc ores which were available for use in the manufacture of 
spiegeleisen. 

Other materials fed to blast furnaces because of the metallic iron 
which can be obtained from them are blue billy (purple ore) resulting 
from the roasting of pyrites, scrap, roll scale, rolling-mill cinder, etc. ; 
of these no exact statistics are collected. 


LAKE SUPERIOR REGION. 


The most prominent iron-ore producing .district in the world com- 
prises the five ranges located near the shores of Lake Superior, in the 
States of Minnesota, Michigan, and Wisconsin, the bulk of the iron 
ore mined being brought to the shipping ports on Lakes Superior and 
Michigan to be forwarded to consuming centers in Pennsylvania, 
Ohio, Illinois, New York, West Virginia, Virginia, etc. 

Ore was first produced in the State of Michigan in the year 1854 on 
the Marquette Range, and then in turn on the Menominee Range in 
1872 and on the Gogebic Range in 1884; the latter two also extend 
into the State of Wisconsin, but the more important producing mines 
are in Michigan. 

In Minnesota the ore is obtained from the Vermilion Range, which 
made its initial shipment in 1884. and from the Mesabi Range, which, 
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although only opened in 1892, has risen to first rank as a producer of 
iron ore, contributing in late years practically one-half of the total for 
the Lake Superior region. 

In the year 1900 the Michipicoten Range was opened in the Province 
of Ontario in Canada, but its production is comparatively small, the 
quantity mined in the year 1904 being 95,887 tons, and the total out- 
put since its opening 911,039 tons. 

In the following statistics of the Lake Superior region the data 
given relate only to the United States, the Michipicoten Range being 
omitted. The total production of the Lake Superior region in the 
year 1904 was 20,198,311 long tons, a decrease from the 1903 total 
(26,573,271 tons) of 6,374,960 tons, or 24 percent. Of this production 
the Mesabi Range contributed 11,672,405 long tons, or 57.8 per cent, 
the Menominee Range 2,871,130 tons, or 14.2 per cent, the Marquette 
Range 2,465,448 tons, or 12.2 per cent, the Grogebic Range 2,132,898 
tons, or 10.6 per cent, and the Vermilion Range 1,056,430 tons, or 5.2 
per cent. 

The figures of reported shipments from these ranges in 1904 are in 
excess of those given as production, due to the stocks of iron ore 
already on hand at the mines being drawn upon. 

The following table presents the production of the Lake Superior 
region by ranges from 1889 to 1904, inclusive: 


Production of Lake Superior iron ores, by ranges, 1889-1904. 
[Maxima in italies.] 


Range. 1859. 1890. | 1891. 1892. 1893. 
Long tons. Long tons. | Long tons. Long tons. Long tons. 
MATIC arcoiris 2, 631, 026 2, 863, 848 2, 718,482 2, 848, 552 2, 064, 827 
La PP 1,876, 157 2, 274, 192 1, 856, 124 2, 402, 195 1, 568, 049 
A II Rs 2, 147, 923 2, 914, 081 2, 041, 754 3, 058, 176 1, 466, 815 
o ARA 864, 508 891, 910 945,105 |" 1,226,220 815, 7: 
A acc vien ire II A PA 29, 245 684, 194 
TOM besis iiaae 7,519,614 8, 944, 031 7,621, 465 9, 564, 388 6, 594, 620 
Range. 1894. 1895, 1896. 1897. 1898, 
Long tons. Long tona. Long tona. Long tona. Long tons. 
A iau MBOGERER 1, 935, 379 1, 982, 080 2, 418, 846 2, 673, 785 2, 987, 930 
Menominee ................. 1, 255, 255 1, 794, 970 1, 763, 235 1, 767, 220 2, 275, 664 
A cit oa aces oin | 1,523, 451 2,625,475 | 2,100,398 | 2,163,088 2, 652, 205 
VOD AAA | 1, 055, 229 1, 027, 103 1, 200, 907 1,381, 278 1, 125, 538 
MOBIL ¿scr cias 1, 913, 234 2, 839, 350 3, 082, 973 4, 220, 151 4,837, 971 


DOR .oeosco nece apa A 7,682, 548 10, 268, 978 10, 566, 859 12, 205, 522 13, 779, 308 
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Production of Lake Superior iron ores, by ranges, 1889-190—Continued. 


1902. 1903. 


Long tons. | Long tons. | Long tons. | Long tons. | Long tons. | Long tons. 


Marquette. ................-- 8,634,596 | 3,945,068 | 3,597,089 | 3,734,712 | 3,686,214 | 2, 465, 448 
Menominee ................- 3, 281,422 | 8,680,738 | 3,697,408 | 4,421,250 | 4,093,320 | 2,871,130 
Gogeble ..............-.. esee 2,725,648 | 3,104,033 | 3,041,869 | 3,683,792 | 3,422,341 | 2,132,898 
Vermilion .................-. 1,643,984 | 1,675,949 | 1,805,996 | 2,057,582 | 1,918,684 | — 1,056, 430 

11,672, 405 


Mewbi uices et xS 6,517,305 | 8,158,450 | 9,303,641 | 13,080, 118 | 13, 452, 812 


26,573,271 | 20,198,311 

A falling off in 1904 in the production of all the ranges will be 
noted. 

The most recently developed range, the Mesabi, took first place in 
the year 1895 and has since occupied this position. Its total shipments 
from its opening in 1892 to the close of 1904, thirteen years, exceed 
those of the Marquette Range from its initial operation in 1854 to the 
end of 1904, fifty-one years, and represent nearly 30 per cent of the 
total output of the entire Lake Superior region to date. 

The Marquette Range, the pioneer, was the prominent producer, 
with the exception of the years 1890 and 1892, from the time of its 
opening to the year 1895: since that date it has occupied either second 
or third position. 

The Menominee Range nas never peen first, but has ranked in late 
years either second or third. 

The Gogebic Range was the principal producer in the years 1890 
and 1892, second or third until 1898, and fourth since that date. 

The Vermilion Range has always ranked last with the exception of 
the years 1892 and 1898, when it was fourth. 

All of the ores shipped from the Lake Superior region are high in 
iron content, except some siliceous low phosphorus ores, which are 
valuable for mixtures, as will be seen from the cargo analyses of iron 
ores as shipped in 1904 furnished En the courtesy of the Lake Superior 
Iron Ore Association. 
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Complete average cargo analyses of Lake Superior iron ores of season 1904. 


[The upper line of figures opposite each ore represents its analysis when dried at 212? F.; the lower 
line, when in its natural condition.) 


GOGEBIC RANGE. 
| 
ore. | tron, | poe! Silen. Nan Ain | Lime. | Mag, | gi. | Igi | Mone 
| 
t 

Per et. | Per et. Peret. | Per ct. | Per ct. Per et. | Per et. | Per ct. | Per ct. | Per ct. 

PT ee 99.90 10.045 7.10 (0,340 3.43 | 0.430 | 0.270 [0.010 1285 `... 
153.49 ; .040 6.34 | .304 [2.70  .384 | .241 | .0089|2.54 | 10.70 
ERA 161.625 | .0495 | 6.45 | 79 01.145 | 335 | .165 | .0245 | 2.695 |........ 
153.20. .0427 5.22 68 . 988 | 289 | .14 ¿021 | 2.326 | 13.668 

ld ca jag | 075 ess A A A O ÓN A nennen 
145.22 | .061 1|........ eee DON EE A ie 14.58 
nom ied 0389 loo... .. | A NR: pauta | AH MEE | VERS P m 
[57.3020 .03484 ........ iia A quedes used CETE PARESI 10. 4249 

P OEFEN: | iren UM coss: NAE NNI | — boue | e A A 
A A A A Eau aus € 11. 3387 

T sway dese cows eae ¿05 12.32 | .90 51.219 .32 45 | .011 | 3.25 | ds 
49.72 | .0479 10.939 | .799 11.082 | .28 | .40 0098 | 2.886 | 11.21 

EE 49.38 | .035 13.47 6.722 1.53 | .04 10 | .03 | 4.86 |........ 
134.36 | .031 12.10 | 6.037 | 1.37 .036 | .09 | .0207 | 4.366 | 10,16 

— tte: (Es .027 | 8.30 33 $99 | .21 | .21 A: E 
150.0741, .02461 7.5662 | .3008 | .B195 | .1914 | ¿1914 | .0027, .7292 | 8,94 

T ee aed .078 | 6.95 411 |101 20 | .13 | .006 bo ANN 
54, 3213 .07054 6.2819 | .3708 | .9133 | .1809' .1176 | .0054 | 4.4492 | 9.57 

CEP id o .059 | 6.19 z 88 | .19 | .29 006 (5.91. | AI 
(52,4756, 05301 6.5611 | 2,2640 | .7& 1707 | .2605 | .0054 | 4.7705 10.16 

TORT ERR (54.50 | .052 | a O camo A EE PERE ode EIE UE C 
| b CANET T as taza nn EET A MEME ERR 14. 62 
Pe rcr ir bos .080 13.91 .59 12.45! .39 | .46 . 009 B "T 
47.5281. .0690012.1017 | .5133 | 2 1315 | 3393 | .4002 | .0078 | 3,2277 | 13.00 
a !|60. 11 E au M ee eee Taras M uL UU UE 
153, 9487, .03000 6.8889 |... sse ssssss eene ene | —— P — | 10. 25 

o uter [62.14 | .055 | 4.56 61 159 10 .08 | .013 |3.50 |........ 
165.78 | .049 | 4.08 5 1. 43 09 .07 012 |3.14 | 10.23 
NORRIS s 2025 E EA irate dake as satus Mammen | e e 
(51.28 | .0486 10.009... csse pee pnm je Hp 11.59 

T REN, n 0135 | 6.65 | . 70 1.95 15 | .10 | .014 | 4.30 ee 
(51.178 | .038 | 5.579 | .619 | 1.105 | .13 .088 | .012 | 3.80 | 11. 60 

MORSU ES cran 98.00 | .157 12.40 | .40 ^ 1.03 , .69 | .12 i .009 | 1.76 Om 
eet 9806 10.9120 | LE 9064 | .5192 | .1056 | .0079 1.5488 | 12.00 

err eed 63.45 | .o |390 | .34 "noz |.» | .90 | .09 !$5 usse 
ae 086 | 3.52 | 31 | 1.09 39 , 8 | ,008 |321 | 9.62 

Monirosd icr e .063 | 8.04 33 (112 | .30 | .25 | .010 | 3.96 | duse 
54.669 | .057 | 7.33 | .392 |102 | .27 998 | .009 | 3.61 8.778 

ee rca [el .045 10.68 | 61 [192 | .2 18 | .009 | 3.21 | MN 
52.078 | .0408| 9.67 | .58 | 1.739 | .18 16 | .008 |2.907 | 9.43 

Mure. E pu (ee .064 (12,19 | .47 | 1.02 | .20 | .16 | .017 | 3.95 |........ 
51.868 | .058 ¡11.058 | .426 | .925 | 18 .145 | .015 | 3.58 9. 29 
Epoca Ce .031 |4.19 | 6.2 81 > .22 | .18 | .008 |515 |........ 
50.23 | .0072 | 3.74. [5.56 | .72 | .19 | .16 | .007 |4.60 | 10.58 
Notdéu tennis E $508 - «0101» PA leases eee yas | P A au NT NES 
154.5570] .06581.........]..-..--- | NOR INN PRESSES | TUN eve 12. 3625 

c e ce . 037: | PARURE re | ewer AU E Geren NEUEN me 
65.7954| .03320,....... .]........ HERE nte (inte Meet 11. 1052 


a Expected analysis for the season of 1905. 
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Complete average cargo analyses of Lake Superior iron ores of season 1904—Continued. 


GOGEBIC RANGE—Continued. 


[ ! ! 
Loss by | 
Phos- Manga-| Alu- Mag- | Sul- h Moist 
Ore. | Iron. [one Bilica. | nese. | mina | Lime nesia. | phur. us ure. 
| Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Peret. Per ct. | Per ct 
ii | leis 0.059 |5.18 | 2.40 1.87 0.20 10.25 | 0.013 | o ee 
58,18 | .054 [4.70 |218 124 JS | 0.23 012 | 4.40 9. 25 
Ottawa Mangu- din | 070 16.41 14,56 1.47 .15 4 ¿006 15,97 |e. 
A O.M .061 | 5,53 4.15 LH WM .10 .005 | 5.43 | 9. 09 
Pie taa (62.00 — .045 | 5.27 | So j .91 .19 18 OMS | 4.24. |e. 
154.975  .040 | 4.67 | .63 | .806 | .168 | .16 .010 | 3.76 pibe 
RETRO [61.4045 —..0469 |........ eee A aetas duse S aleros m 
154. 1806 —.04135 .....ooocooooo.. EE EERE A A MEN sr 11. 7626 
unde 168.209. .0459 l9.50 1 .72 1.29 | .23 | .18 | ort !3.10 | EA 
150.99 .010 |9.46 , .63 1.13 .20 .158 | .012 | 2.716 | 12.40 
buque CAN ds O26 | 8,18 48 1.13 .07 .27 .006 | .99 1|........ 
! 56.8994 .02376 7.4757 .8929 | 1.0327 | .0639 | .2467 | .0054 | .9047 | 8.61 
Taylora [08.50 — .055 [9,18 | .240 | 8.77 20 | .230 | .014 | 241 j........ 
52.15 — .049 | 8.184 ' .214 13.361 | .223 | .205 0125 | 2.145 | 10.85 
Tilden 221[83.1738.— . 08225 2... god O atta A MINE NU al, cea 
155. 4974 .01590 ........ ........ AA Pere enema term eie T: 12. 1478 
Wisconsin (48,71, .056 1128. [7.78 1223 | .11 12] 0.006 | 5.34  |........ 
43.3519 . 04984 10.0392 ' 6.9242 1.9817 | .0979 : .1068 | .00534 4.7526 | «11.00 
Windsor Beemer [91% | .056 5.29 .60 ` .88 .19 .29 .006 15,81 |........ 
54.9000, .0504 | 4.7610 | .5400 | .7920 | .1710 | .2610 | .0054 | 4.7790 | 10.00 
ac 62.92 | .036 15.13 . 36 . 85 . 46 .31 .019 P usa 
55.89 | .032 | 4.56  .32 | S5 |a | .28 | .017 2.34 | 11.18 
» ES TEE EMI MUN la ea 
BARABOO RANGE. 
| | 
Illinois uL s 27 | 0.052 17. 42 10.21 | 1.52 [041 | 0.20  ........ 2. 02 pem 
sot .045 15.41 | .19 | 1.34 -36 w et: 1.78 : 11.54 
| 
MARQUETTE RANGE. 
| | | 
xUboitond m 8758 0.096 |........ ... esses | "e ne c E IEEE 
61.0067 —.09585....... A CORRER NN TA UNO HN 1.4093 
PO RR 63. 3405 + 05005 NORE TE, e — A A KALETE SETT 
TT ON | PUE. NEUE A 10. 9054 
Angeline, Hard..../{96:74  .014 | 2.09 | TT PEN TERN A PERCENT cem 
163.1560. AAA toe ente] nen tena eases 6.37 
Angeline, Hema- 64. 94 .045 IBM A ee. O E ui AS 
tite cococononnnos 57.9394! .04014| 3.0691 ........].......- — HÁT iS DANI | 10.78 
Angeline, South... 04.08. | .120 |8.68 1... eee Men ME oM | tata eec A 
157.8514 .10833 3.2771 ........ A A E | 9. 72 
Austin Bessemera . [6470 | .060 13,57 0.30 | 0.650 . 0.410 10 350 [0.009 0.550 l........ 
55.00 | .051 | 3.08 323 | .552 | .688 | .297 | .0076 | .467 | 15.00 
Austin Non-Bease- |(61.70 | .370 | 5.27 ¿110 | L17 — 178 „480 | .013 | .700 '........ 
ud C AS 52.45 | .314 | 4.48 © .948 | .994 1.51 | .408 | .011 | .595 | 15.00 
Bedford ........... lois A ees eunt t Kncaiedin< poene WENN eam 
, M83.0252 .12439........ ee cece eee nnm d Halo CLER 10. 9847 
Beresford Lump. ..| {08 1048 IANO oe eee elec enne eene reme 
(62.5701 ON E ANDES PRA .9412 


a Expected analysis for the season of 1905. 
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Complete average cargo analyses of Lake Superior tron ores of season 1904—Continued. 


Ore. Iron. 


MARQUETTE RANGE—Continued. 


Phos- 


phorus. 


Per ct. | Per ct. 


Beresford No. 2... ‘Neb. 


60.566 | .11330 ........|........ 
Bernhart .......... | [60. d «07455 | 
| 54. 8431 . 06814 
A A Coelrende faeta sius 
(51.0488) .08832]... LLL] esee gU 
Cambrin«.......... a pud lee RR IHIHgpeeHHrIeHe 
L. EWM PP PR PP 
Cambre | ls 16 | .ex |] 5.68 [0.51 | 1.08 ¡2,25 
[(51.2765, .591 | 4.8853 | 4386 | .9280 | 1.9852 
VU E (159.70 213 [7.01 | .22 | 2.91 .26 
¡(52.54 , . 57 [6.168 , .19 [2.56 | .23 
Castleford ......... | ee pedes Int rn e ds Ed 
hi | 155, Mi : ds —— | —Á— p erm | 
astleford Besse- [55.9262  . 08855)... 2.6 eee ee ele eee eee 
Iner See | 155.0341} 03792)... ..... PERS | 
E s mom [55.00 | .105 (12.26 | 32 |251 .19 
bu 40 | .092 [10.788 | 28 | 2.208 | .43 
T PRA po da m M po eem pee 
| » ^ Peononornsjoenarnronj[onon.o.or.. rononnnaojos.anoo 
Clifisshaft, crushed, JE 7 ind : is | p ns p 
dnis shaft, lump.. ! 64.00 | .102 | 3.05 .940 | 1.96 . 700 
[63.75 | .1016 | 3.038 | .3387 | 1.952 | .697 
TOP RUN, (63.30 | .294 | 4.50 .270 | 1.69 870 
“+ 155, 39 .257 | 3.94 .236 | 1.48 . 761 
A AE [45.00 | .057 30.00 112 | 1.14 
144.10 | .0558 29.40 .1097 | 1.117 
——— | pa 15 | .076 18.61 | .25 |2.46 | 1.40 
1155.08 | .075 la, 26 .24 ¡2.41 |1.37 
TNT NN [52.44 | .256 '13,49 .198 | 1.20 | 1.370 
147.03 | .229 12.10 .177 |1.076 | 1.228 
Jacki; South... 12-90 | .078 [29.26 |281 [1.49 .31 
139. 2964| .06687/26. 8022 | 2.5740 | 1.3648 | .2840 
te: 1160.00 | .106 |5.65 | .580 | 2.67 530 
A 10280 | .093 | 497 | .510 | 2.35 . 466 
Lake Bessemer ,,, 163.20 | .040 | 5.80 .280 | 1.49 . 300 
56.25 | .0356 | 5.16 .249 | 1.32 . 267 
Lake Bessemer [17.70 .045 26.25 . 340 ! . 930 . 320 
Silica............ lies | .0404 23.57 | .305 | S5 | 27 
Lilliea............. | E 155 | .0706 | 6.16 .34 ¡2.10 .Al 
52.01 | .0617 | 6.388 | .297 | 1.8537 | .358 
Marraco a . 100 | 5.98 23 |3.27 Ea 56 
53.089 | .088 | 6.26 S00 0 2878 | .49 
MOOR REN eg 8189| {08256 A leccadthwdaewds [es 
91:7130 O AS, lector ees outre alive A E o | eiae ecd 
Negaunee  Besse- |(59.70 .060 | 7.00 .300 | 2.67 . 860 
AR ee ¿0529 | 6.17 265 | 2.35 758 
Negaunee non- | (58. 20 .135 | 7.70 .360 ^ 3.07 1. 42 
E Bis 7 {6.70 | .313 12.67 112 


2 26 0.11445 


Manga-| Alu- 


Bilica. nese. | mina. 


Per ct. | Per ct. | Per ct. | Per ct. | Per et. | Per ct. | Per "m Per ct. 


rn.o.eon.n. no flonnn nn. ea ¡rascar ion. en. nn. nr. c.ne.nono joan... os 


| 
NOH MBA po dud OH RUN UE In 
| 


| 


| 


; 
r 


e... en. oo. o ...0..b.b.0..0. «o . oo... . e joo. .no.no.o.. 


ec" "^, 6099299 


"c" 


*«cccccc«c|j* 5*9 "aj co" "oe" ..o.on..oo 


ce..no.noo. ec. 9999-222 


74158 
. 39 
„3i 


rcononorso ono nonan|[orensanos 


.160 
.141 
. 160 
. 139 


a Expected analysis for the season of 1906. 
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Complete average cargo analyses of Lake Superior iron ores of season 1904—Continued. 


MARQUETTE RANGE—Continued. 


Lump OA 


Tilden Silica a..... 


Volunteer ......... | 


eo e... e.n..o... po. 


phorus. nese. | mina. 


Phos- Silica. Manga-| Alu- Lime. Mag- | 8ul- Loss by Moist- 


nesia. | phur. dd ure. 


— | ———— a e a el 


| 
Per ct. | Per ct. | Per ct. Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. 


UR 90 
. 943 


0.055 | 2.30 0. 43 1.37 1.05 0. 93 0.021 | 1.60 


.04606, 1.9261 | .3601 | 1.1475 | .8794 | .7789 | .0175 | 1.3401 | 16.24 


MT [5,68 , .50 [1.00 1.20 | 6 033 13.02 eesse. 
.1249 | 4.5268 .4249 | .8498 1.0197 | .5183 | .0280 | 2.5663 | 15.02 
.044 | 7.83 |L13 1.16 | 2 | .35 | .006 | .20 |........ 
.0437 | 7.775 pna 115 | .516 | .348 | .006 | .199 . 70 
.052 | 1.81 . 055 . 420 . 19 . 13 058 | None.|........ 


.0617 | 1.799 .0547 | .418 . 487 . 129 .0527 | None. . 59 

.048 133. 43 .35 . 94 .21 «12 .005 | 1.88 AAA 

.046 32.347 . 339 91 .20 . 116 . 0048 | 1.819 3. 24 

.146 | 6.41 .33 2. 45 .90 .18 029 | 2.16 Vérvewdd 
026 


.131 | 5.769 297 | 2.20 . 45 .16 i 1. 94 10. 00 
.136 , 6.70 550 | 2.50 . 500 . 900 .011 | 1.80 |..... ... 
.119 15.85 .315 | 2.18 . 437 . 437 . 0096 | 1.57 12. 60 
.134 | 6.70 .120 | 2.60 450 . 960 . 014 .880 |........ 
. 1329 | 6.647 .119 | 2.579 .4464 | .5555 | .0138 | .3472 79 
SOOO: 1-05 A O A A P 
«028541 0042. aceon ars ess [ese A A [no Vico ma ratae 4. 86 
.040 37.25 270 .85 . 430 .110 „009 | 1.17 lies 
. 0394 36. 75 .2664 | .838 .4242 | .1085 | .0088 | 1.154 1.34 
21095 fossa O ex eeu eG coe ear O tee A ed 
A A nune A A PA ls | 8366 


Rigs lus. 6203) 0.06395 ..... cce | boost E tena os uoce E 


Chapin ............ 


Clearfleld.......... 


¡ES 0219 A dus caecos A. agrees ie eiu A ea oeste 6. 4646 
I . 515 | 4.12a 0.23 "3,28 |1.14 |0.92 1001 |5.82 ,|........ 
in 4980 .473:0 3,7904 | .2116 | 3.0176 | 1.0488 | .8464 | .0653 | 6.3514 | 8.00 
[s 1073, ae A esset | E ODE TO SRM AN A 
54.4902) y o TN O eee M erm o. Nen e 6. 2255 
58.00 | .337 | 6.20 .12 . 99 .28 .M .009 |8.49  |........ 
Boer .31341| 5.7660 | .1116 | .9207 | .2604 | .1302 | .0084 | 7.8957 | 7.00 
56.30 | .671 [4.36 ¡1.06 |22 |242 [1.0 009 |6.25 ........ 
bra .613 |3.98 | .97 |2.06 |22 97 008 |5.71 8. 63 
O A A A O A cannes 
be 3089  .059971........ UMP MES NOME PRAE. KR ME 6.0735 
58.7416) ..12875 ........ OE NUS. SUE EAST AROS PRIM 
51.513 | .11289........ ........ A NS TUNE RN A LS 12. 3173 
41.27 014 |37.90 05 94 45 51 029 B5 |........ 
as 014 136.92 05 2 44 .50 . 028 54 2.58 
58.27 365 | 7.22 .10 | 172 | 1.29) | 1.28 125 | $3.65 |........ 
ia 829 |6.50 | .09 |1.55 [1.16 [1.15 | .113 |3.29 | 10.00 
(55.85 313 | 6.10 .20 3.65 |1.75 | 2.60 .100 |5.30  |........ 
pee 2838 | 5.53 | .236 13,219 | 1.587 12.358 | .0907 | 4.806 | 9.32 
A E E E atus 
155, 8531) .08274.. eee eene Ce eHIemms 7.2284 
a 10 | .361 ¡18,80 Q7 y .79 20 .07 £019.51: 50» laos 
47.0940, .3299417.6720 | .0658 . .7426 | .1880 | .0658, .0122 | 7.05 6. 00 
(59, 7086 Xi jr p pote EET RERO rM 
los. 29911 .05714 ........ MEAN JO Cl DABA RED. SO 7.3841 


a Expected analysis for the season of 1905. 
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Complete average cargo analyses of Lake Superior iron ores of season 1904—Continued. 


MENOMINEE RANGE—Continued. 


| ' ; Loss by 
: t Phos- | ay. , Manga.| Alu- . | Mag- | Sul- sni] Moist- 
Ore. Iron phorus, Silica. "noue. | mina. | Lime. mea | iium igni are. 


Per ct. | Per et. | Per ct. Per ct. | Per ct. Per ct. | Peret.) Per et. | Per ct. | Per ct. 


ia. (328 ; 0.210 [5.9% (0.32 13.06 |3.54 | 292 0.010 | 4.41 LLL... 
152. 6160. . 19950; 5. 6810 | -3010 | 2.9070 3.3630 | 2.7740 00% | 4.1895 5.00 

Iron Ridge ........ E 40 25 luu | aleer eara iata pom aca | MEC nc TI IPM 

Maia lea 6M |560 3.01 [2.57 11.96 [1.60 | .017 [5,87 suu... 
47.72 .626 |5.13 |276 |235 01.79 |147 ; .016 [5.38 ' 8,42 

Manganate No. 2.. a 50 |4.90 15.06 | 2.7 1.70 |1.30 | .027 | 7.80 pcm 
47.10 | .5I7 | 46] 476 [270 [160 [12.05 73 | 59 

Mia i 023 [XO 0.29 (| .79 | L9D |1.87 | ¿017 |420 l........ 
56.826 | .0217 | 3.609 | . 108 | .716 | 1.80 |1.767 | .016 14.06. | 5,52 

A A ia 009 | 4.95 14 | 1.01 o PLZ | 3008 a laiss 
58.3534| .00823 4.5253 | .12x0 | .9233 | .3748 | 1.1153 | .0027 | BAIT | 8.55 

Pewabie Genoa, ___ [41.48 | .010 [36.35 — .07 121 | .56 1.25 008 11.16 |........ 

| ae 

E O fi 85 | .063 |.9.58 S8 [276 0145 [3,45 0 .027 | 4.00 Fe. 
50.73 | .058 [8.86 | .259 |255 |134 [3,19 ' .029 3.699 | 7.509 

WAG: RE jin 007 26.00 — .1 1.13 53 |122 — .040 |108 ,........ 
45.2038  .0065024. 1941 — .1021 1.0491 | .4921 | 1. 1326 | .0102 | .9563 | 7.16 

SH oer res oer (40.000) .015 36.67a ' .12 1.47 [1,91 95 ' com 160 |........ 
1188. 6000] .01448/35.8866 — .115^ 1.4186 | 1.8432 | .M57 1 .0116 1.5440 ^ 3,50 

Walpole .......... ee M3 [7o .15 11.51 |L43 [226.008 [210 ]|........ 
54.4995 .13120| 6.4317 , .1376 1.3854 | 1.3120 | 2.0736 .0028 | 1.9726 | 8.25 

as oe .018 (87.80. | .15 1.50 | .60 :1.20 | on [1.60 |........ 
| 38. 4000) .0172825.8080 | .1440 1.4400 | .5760 , 1.1520  .01056| 1.5360 | 4.00 

Sn ee aa .822 |3.80 | .20 2.61 |1.08 1 .80 058 | 5.35 |... 
85.7060}. 29624] 3.4960 | .I940 2.4012 | .9476 | .7360 | .0598 | 4.9220 | 4.00 


MESABI RANGE. 


rp A 


| | Fe HERE DTE: 
AMT E e EE oq 0.036 , 9.37 on 2. 00 0.20 0.12 | — BUE usda 
50.90 | .081 |8.14 .61 | 1.75 Dy. d od desesds 3.07 . 12.16 
AdBEnS dc dices (58.89a| .092 14.504 | .84 [248 | .16 | .11 0.00 :7.19  ........ 
| 153. 0010, .08280 4.0500 | .7560 | 2.2320 | .1440 | .0990 | .0081 | 6.4710 10.00a 
AUR Se Ei Eros ¿045 | 3.48 .69 | 1.22 15 18 ¿006 14.82. ........ 
56. 4995 .04008 3.0996 | .6145 | 1.0866 | .1336 | .1603 | .0053 | 4.2931 — 10.93 
Atlas Malta........ en .070 * 7.31 9 JLN .29 Al 2010 1:2: RO- nit 
54.90 | .06300 6.6060 | .5310 | .9990 | .2610 | .189 | .0090 2. 5740 | 10. 00 
Beaver Mahoning PES .086 — 2.67 .30 11.35 . 15 .12 QUOD 80 conos 
56.31 0765 2.375 | .267 | 1.20 6 | 107 | .00979 4.27 | 11.01 
canone oo 62.00 | .085 ......... E ee A —€— eH 2 e 
67.04 | .092 tooo. o... — — — Ó— —— T 8. 00 
Biwabik........... [62.39 .044 | 4.02 A9 [133.26 , .1 | .009 LL ME 
(56. 9308: .04015 3.6682 | .4471 1.2176 — .2372 — .1003 | .0082 3.8781 — 8.76 
Butlera (Biwabik) 62. 00 .055 , 4.5 . 49 1.20 .32 . UR | .01 LIT as 
57.0400| .05060 4.1400 | 4508 | 1.1010 7.2944 | .Q736 .00%2 | A1124 5,00 
CAR co 1159.00 | .040 | 5.73 O a D MI MEE 
153. 6900) .0864 1 7.9443 | CGT | 1.6016 2639 ZIMI 0025 13,546 ' 9,00 

» | 
Clark-Chisholm d 0359, .0394 gie sibi ed A eacus diesen eis taies qi eol us de rele RA 
llo7.289 | .03580........ losses lee Pad Eee eae ere 9. 1216 


a Expected analysis for the season of 1905. 
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Complete average cargo analyses of Lake Superior iron ores of season. 1904—Continued. 


Ore. Iron. 
Per ct. 
Corsica 4........... por. 10 
150, 7760 
Crosbya.,.......... [55. 00 
d51.91 
Cyprus ............ 61. 15 
A3. 81209: 
Douglas ........... '[95. 89 
154. 0727 
Duluth ............ je0. 71 
154. 49 
Picado ,[61. 83 
156. 5745 
Forest tos | 60. 20 
| 53.7 
GAN bacco doe sk wanes [60. 53 
153, 4964 
Group One......... 62. 0094 
[55. 4988 
Group Two........ 62. 387 
55. 8217 
Group Tbree....... 99.4271 
50. 9521 
Hawkins .......... Se. DI 
51. 10 
Higgins ........... 61, 024 
o6. 097 
Hollanda.......... ; [61. 00 
154. 9000 
Juniata (Mountain (61. 0368, 
Iron and Oliver). 53. 0195! 
Kinneya........... 58. 50 
52. 06 
La Ruea...... VES o0. 00 
o5. 20 
Leetonia Besse- [61.47 
nera............ ! los. 8394 
Levtoniad ......... mn | 
154. 304 
Leonarda.......... (59. 125 
153. 00 
: E 
Leonard- Republic .: p 200 
a2, 
Lincoln............ ¡(60.55 
55. 6393 
Mahoning ......... EN de 
58. 98 
TN gee 
(57. 3300 
Minorca ........... 61.004 
| 56. 1200. 
Morrowa .......... r [00. 00 | 
1154. 60 


Phos- 
phorus. 


MESABI RANGE—Continued. 


Silica. 


Per ct. | Per ct. 
.045 ISH 
. 03960: 7, 8672 


H. Doc. 21,59-1——4 


nese. | mina. 


Per ct. | Per ct. | 


rimo | Mag 
| Lime. nesia 
jai | 
Per ct. | Per et. | 


a Expected analysis for the season of 1905. 


| 
sul- | MOS PY) Moist- 
phur Lot ure. 


Perct. Peret. | Per ct. 


4 | 
232 | 
EU eet OS ERIT HEN AS ESSO A 
OBEN A REINO NER NICHE MEM ERN. DENS AAN 10. 50 
077 13.33 29 | 14 008 (66D ee 
06776] 2. 9304 2002 | ¿1232 + .,0070 | 5.8168 | 12.00 
EOM I MM ROTE. DENEN A TO A 
02846] 9.7788 |. Lees eese RNC. ORIS | AA 8.18 
ro E A A AE AAA acia 
.03949|. .... PO AAA EE EA A dae teat 10.4 
.037 | 3.94 .13 07 | .007 | 4.68 [........ 
OB386) 3. 6051 . 1190 0611 | 0064 | 4.2456 | 8.50 
.030 | 6.53: .30 31 i .007 13,42 |........ 
0268 | 5.83 - 268 277.006 [305 | 10.71 
078 15.18) lo... A E A A een eh? 
A cesses A e aeui uode RM 11.62 
STO ep sateen’ rc acne wean ER ET M A A 
a A A AO E A OS Lun oon es 10. 501 
OLED A DNE Memo NOM epe ooh en Mm 
Nai AEN ND A e pee rS EROS 10. 4481 
Eon MONI ROME quM CA rer c PETS 
Erro eM PM ROS PE PM S NUN ' 14.2619 
.055 |10.74 22 EE SER oe ME 
049 |9.51 19 0 saree 3.38 | 11.14 
Mi A A A A O A Er ete 
SOO Tl NERONE A ates A AA, A 6. 6006 
040 | 5.27 2 GM or .012 (8.37) 5... 
. 03600| 4, 7430 O61 | .099 i .0108 | 3.0330 | 10.00 
Tuo. MOERS MENO NC CERE A 
aV E NER A A O A oes AME 13. 1358 
09 |5.00 70 AO |. ME MEE 
08 | 4.45 62 Eo ME DE | MOM 11.00 
045 | 7.15 16 -08 02 BAF POP 
04140| 6. 5780 .1472 1 .0276 | .011 11.96 | 8,00 
(M5 12.73 30 |o 04 [693 uus 
03978 2.4133 OSRE} .0353 | .0035 6.1261 | 11.60 
¿061 | 2.73 30 [| oa 1.00 1693. | eee 
¿05392 2.4133 QOSS4 | 0353 .0025 | 6.1261 | 11.60 
080 | 3.38 16 .10 0n 19.90. !........ 
0717 | 3. 03 . 14 . 09 0197 8.87 10. 36 
. 016 6. 01 235 . 16 . 012 DD. E 
040 | 5.24 , 205 | 14 01 14.82 | 12.81 
BOSE. eN A O O A A A chon es 
¿03399 7.7187 |........ eec wu NIE TNNT 8.11 
. 045 ]. 45 | 11 . 05 | 013 A A 
.0406 | 1.309 o9 | .07 0117 | 3.159. | 9.745 
.030 | 4.88« 20 -09 | 010 | 267) |........ 
. 02730, 4. 4408 1820 | .0819 — .0091 | 2.4927 ' 9.00 
.032 | 6,224 2 | 15 ! OOS | 3.26 co... 
¿02914 5,7224 204) 1656 0074 | 2.9992 8,00 
061 | 6.72 22 | .16 | EN 
08551) 6. 1152 | „1265s! .202 | .1456 | .0109 | 4.4954 | 9.00 
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Complete average cargo analyses of Lake Superior iron ores of season 1904—Continued. 


MESABI RANGE—Continued. 


Loss by 
Ore. Iron. | PROS- | Silica. VIEN Alu- | Lime. | Mag- | Sul- Moist- 


phorus. mina. nesia. | phur. deg ure. 


tion 
Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. 
CREER NON 1 nit OS eset ihe escasa PERRE. MERE EENE? pois (es 
PO Men IO ¡ie da | PISCIS EA, CENTS UNA CREUSE 11.00 
A i ni .040 | s nh ERIN and een sicque rtm y 
t . . 03608 s.s... .. Un. e... en. [e ...n. eo o..»|«.. a. o. non |... ... o (a. .«<.«.... ... o. liL | LI 
Shillinga (Biwa- (60.23 | .061 | 4. 80 .65 |1.29 2i . 09 .008 | 5.56 | TD 
DIR) O |51.2070 .05490 4.3200 | .5850 | 1.1610 | .1890 | .0810 | .0072 | 5.0040 | 10.00 
Bier 61.98 ' ,03$ A | .99 | «AT. ME NE e 
(55.7648, .02866 7.4893 | .4782 | .8099 | .1547 | .1188 | .0091 | 2.0475 | 9.00 
T: jot.82 | .035 1100 | .89 |217 | .4 ¡109 | .141 (5,85 [........ 
148. 2416 .03080 9.6800 | .7832 | 1.9096 | .3872 | .9592 | .1241 | 4.7080 | 12.004 
Verona jpinata 99 to | 40. 98 . 019 | ¡aos | RA ETEEN EEA "PITT | "m 
(39.5989 .01835'........ | TUE eese eme teesienu d serene PEA | 3.37 
«d | | | 
abu i 58.00 | .082 |... eH) | "ep auam pem pue 
|52.2000 .02880 ........ | dvds REM A LESS AA. PEPEE 10. 00 
" $ | | 
Wilpena pe pa Sp d | 59. 50 | . 055 *ccc 2c | v«»»sccocov|coccecsoc|ceccceccoce|cecc22scsoclccccccos | cc ¡EA 
[59.2525 ,04923........ permet | DR e | 10.50 
| I 
MICHIPICOTEN RANGE. 
— (58.40 | 0.089 | 7.16 |0.29 |1.06 |0.11 |0.09 |0.09 [7.40 |........ 
E [165.188 0. 084 | 6.766 | .27 | 1.00 .10 | .085 | .086 | 6.99 5. 50 
A AAA A A LO ~ a 
VERMILION RANGE. 
E [PAPER IO TES A A | | | 
- R'LOMPERTEREERALLIILILI. IIT 
handler .......... | | | 
er leo 9655) .O4I94........ RUE AOS PELA. RENO CE ieee 5. 5256 
62,8688, .0362 |........ IES A (een AI AN | SO E IG 
A loeis eser. Host | 5 
59. 6349] .03434Í........ | APRA A ELIO: A, A prone 6.1874 
63.6839| .0448 |........ Menem PORRO A Hoster deem TE A POE 
DAVOS 2 aso dius ha : is | | | 
60.1619| .04232|........l........ a da O RATNA E 5. 5305 
So u d an- Vermil- [66. 8471 . 1298 —" | vs*cce»oecselocccccccce|* oc" ece | ro.ococnsoj|ororn.<. coeesecce| rc ...o... 
ion, lump ....... 166.8378| .12881|........l........ A O | PR AERE M ET, .7626 
OCDE e E A IÓ PO ESTI O: A. PEAT 
Vermilion, crushed A 2635 E | | 5877 
. YAA AA AAA PE A eee wees] ease ee ee .D00Z/ 
| 
B5. 809f] 0888 re eee Nemo Bots A [esu sse: DNA A 
Zenith............- l er ee | | 
| AEN atii A PFT. AA EEN ¡AD ¡a | PA 5. 8263 
| | | 


IRON-ORE INDUSTRY OF THE VARIOUS STATES IN 1904. 


Minnesota.—All of the iron ore mined in 1904 in this State, 12,728, - 
835 long tons, was of the red hematite variety, although some hydrated 
ores are known locally as ** brown hematites.” This output shows a 
decline of 2,642,561 tons, or 17 per cent, from the 1903 figures of 
15, 371, 396 long tons. The shipments reported in 1904 are, however, 
greater than the production above named, due to the stocks of ore at 
the mines being reduced. This is the first year in which there has been 
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a decline in the quantity of ore mined in Minnesota since the initial 
shipment in the year 1884. 

Much has been said in regard tothe early exhaustion of the iron-ore 
supply of the Lake Superior district; but in Minnesota alone on the 
Mesabi Range there are reported to be known and explored reserves 
approximating 500,000,000 tons, practically twice the combined ship- 
ments from all the ranges of the Lake Superior region since 1854. 
There are also other hematite deposits, not so rich in Ron: which may 
in time be utilized, and in some sections important deposits of mag- 
netites are reported, but the commercial value of these is unknown. 
Until late years much of Minnesota has not been thoroughly explored, 
and other deposits may: be found which may add to the mineral wealth 
of the State. 

Michigan.—In 1904 Michigan ranked second as a producer of iron ore, 
with a total of 7,089,887 long tons, a decrease from the 1903 product 
(10,600,330 long tons) of 3,510,443 tons, or 33 per cent. All of the 
ore was of the red-hematite class (in which the State occupied second 
place), and is obtained from the Marquette, Menominee, and Gogebic 
ranges. 

Notwithstanding the fact that for forty years iron-ore exploitation 
has been actively followed in the upper Michigan peninsula, new 
"finds" are reported, and developments made of mining properties 
which had been considered exhausted indicate additional ore reserves. 

Alabama.—In 1904 this State contributed three varieties of ore, 
2,894,423 tons being red hematite, 187,514 tons brown hematite, and 
17,944 tons magnetite. The State occupies third, first, and sixth 
places, respectively, in these classes. The total production of all 
classes, 3,699,881 tons, is an increase of 14,921 tons over the 1903 
output of 3,684,960 long tons, and maintains Alabama as third in rank. 

New York. —Activity in the Port Henry, Lake Champlain, district, 
in 1904, is chiefly responsible for advancing the State to fourth position, 
with a production of 842,303 tons of iron ore, of which 788,974 tons 
were magnetite and 53,329 tons red hematite. The rank in these 
classes was, respectively, first and eighth. The increase over the 1903 
total of 540,460 tons was 301,843 tons, or 56 per cent. 

Cargoes of rich ore, which owing to the phosphorus and silica con- 
tents were particularly desirable for the manufacture of basic pig, 
were exported to Germany. 

Additional exploitations and the known reserves of ore suggest that 
the State of New York may regain and maintain her former position 
of prominence as a producer of iron ores. 

Virginia and. West. Virginia. —In 1904 these two States, considered 
jointly in order to preserve the confidential character of reports, 
mined 550,253 long tons of iron ore, a falling off of 250,908 tons, or 
31 per cent, from the 1903 record of 801,161 tons. The greater part of 


59 MINERAL RESOURCES. 


the 550,253 tons was brown hematite, in which class these States ranked 
second. Small quantities of red hematite and magnetite were also 
obtained. 

Tennessee. —The quantity of fron ore mined in the year 1904 was 
500,982 long tons, of which 309,419 tons were red hematite and 
191,563 tons brown hematite, giving the State fifth and fourth posi- 
tions, respectively, in these classes. "The total for the State showed & 
decline of 351,722 tons, or 41 per cent, from the 1903 production of 
852,704 tons. 

New Jersey.—The 499,949 tons of iron ore mined in New Jersey in 
1904 was all of the magnetite variety, in which class the State occupied 
second place. This is an increase of 15,153 long tons, or 3 per cent, 
over the 1903 total of 484,796 tons. 

Some of the older mines where operations had been suspended for 
several years are now wrought to supplv the demand caused by the 
erection of modern blast furnaces, and at some of the mines magnetic 
cobbing and concentration is being followed. These aided in increas- 
ing the output of the New Jersey mines in a vear when most of the 
States showed a falling off. 

Wesconsn.—The production of iron ore in Wisconsin in the vear 
1904 was 483,475 long tons, of which 467,475 tons were red hematite and 
16,000 tons brown hematite, giving the State fourth and tenth places, 
respectively, in these classes of ore. "This was a decline of 191,518 
tons, or 28 per cent, from the 1903 total of 675,053 tons. It is prob- 
able that the vear 1905 will show an advance over 1904, as the Baraboo 
Range in southern Wisconsin, described in the report of 1903, will be 
more thoroughly exploited and the mines of the Gogehic and Menom- 
inee ranges, which extend into this State, show increased activity. 

Pennsylvania. —In late years this State has shown a constant 
decrease in iron-ore mining activity, due principally to moderate out- 
puts from the Cornwall ore hills, and in 1904 the quantity supplied 
was but 397,107 long tons as compared with 644,599 tons in 1903, a 
difference of 247,492 tons, or 38 per cent. Of the 1904 total, 227,615 
tons were magnetite, 164,206 tons brown hematite, and 5,286 tons red 
hematite, giving the State third, fifth, and twelfth positions if these 
classes, respectivelv. 

Georgia. — This State produced 293,802 long tons of iron ore in the 
year 1904, a decline of 149,650 long fons, or 34 per cent, from the 
1903 total of 443,452 long tons. Two classes of ore were mined; 
238,596 tons were brown hematite and 55,206 tons red hematite, giv- 
ing the State third and seventh places, respectively, in these classes 
of ore. f 

Montana, Nevada, New Merico, Teras, Utah, and Wyoming.—These 
States combined mined 210,945 long tons of iron ore, a decrease of 
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181,297 long tons, or 46 per cent, from the 1903 total of 392,242" 
tons. Of this quantity 154,828 tons were red hematite, 38,919 tons 
magnetite, and 17,198 tons brown hematite. : 

Colorado.-—In the year 1904 Colorado produced 150,972 long tons 
of iron ore, a decline of 101,937 long tons, or 40 per cent, from the 
1903 total of 252,909 long tons. Of this quantity 149,526 tons were 
brown hematite and 1,446 tons red hematite. "There were 44,694 tons 
smelted to produce pig iron and spiegeleisen, the remainder being 
utilized as flux in smelting other ores. 

The decline in production of a large brown hematite ore mine is 
responsible for much of the decreased output of this State. 

Other States. —Of the remaining States, none of which contributed 
100,000 tons of iron ore in 1904, Connecticut and Massachusetts supplied 
brown hematite ore, Missouri red and brown hematite, Maryland 
brown hematite and carbonate, North Carolina brown hematite and 
magnetite, and Ohio carbonate ores. 


PROMINENT IRON-ORE MINES. 


In the year ending December 31, 1904, there were 117 iron-ore oper- 
ations which produced over 50,000 long tons each, the total being 
24,993,414 long tons, or 90 per cent of the United States output. In 
1903 the number of larger mining operations was 141, producing 
31,301,938 long tons, or 89 per cent of the total. 

In 1904 of these larger mining operations 100 contributed 
22,609,293 tons of red hematite, 7 supplied 954,692 tons of brown hem- 
atite, 9 reported 1,326,352 tons of magnetite, and 1 reported 103,077 
tons mixed red and brown hematite. Of these operations 1 reported 
over 1,500,000 tons, 2 over 1,100,000 tons, 1 over 1,000,000 tons, 1 
over 900,000 tons, 1 over 800,000 tons, 1 over 700,000 tons, 2 over 
600,000 tons, 1 over 500,000 tons, 5 over 400,000 tons, 3 over 300,000 
tons, 6 over 250,000 tons, 11 over 200,000 tons, 9 over 150,000 tons, 
27 over 100,000 tons, and 46 over 50,000 tons. 

Of these large mining operations 41 were in Minnesota, 36 in Mich- 
iran, 20 in Alabama, 4 in New York, 3 each in New Jersey, Wiscon- 
sin, and Tennessee, 2 in Virginia, and 1 each in Colorado, Georgia, 
North Carolina, Pennsylvania, and Wyoming. 

The following table gives a list of the mining operations in the 
United States which in the year 1904 produced over 50,000 long tons 
of iron ore, together with the States in which they are located, and 
the quantity contributed by each, except 16 mines, the managers of 
which objected to such publication, these being grouped at the end of 
the table. 


T - A ee E — 


a In 1903 Texas supplied 34,050 tons of iron ore, and was not included in this total. 
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Prominent iron-ore mines of the United States, with their production in 1904. 


Long tons. 
Stevenson, Minnesota: adi iia 1, 652, 021 
Mountain Iron, Minnesota ............... ccc eee eee ccc ecce creer 1, 168, 855 
Dirt eNOS OCA oe sucum e cet els o dot t tu Pci Slat Si ay 1,155, 760 
Red Mountain Group, Alabama ................... cl lll ll llle. 1, 028, 263 
Payal: Minnesota le ose cw Le UELLE euentu Guidi ete EE 908, 824 
Adams, Minnesota -..oullelo.caezWee-c4adeg Ww nce.Rzrcztermocscauwrodiss 823, 986 
Mahoning No. 3, Minnesota................. cL cll cle LLL LLL eere ee 706, 325 
PHiwabik, Minnesota 0001 eek Cad loses ook ebxOcQOueeRsalr ed ewe 647,613 
Norrie Group, MIclIgiliue:louluswasw eo ew vox EDEN E E qUSQ ED NR EE 639, 700 
Chamo; MICHIGAN ac a ot che tees Mola eC is 539, 009 
Spruce Mining Company, Minnesota................. 2L Llc cec lll. 498, 450 
Lake Superior, Michigáti-:2cessuoersee e xD esM d a RIS RENS sEdO sS 466, 762 
Old Bed, New York 422. 2e wweiveeexs id 419, 246 
Pioneer, Minnesota............- ee wee eec eec ee eee eee ron 408, 015 
Poewabie; MACIAS ee I Cc ees 396, 359 
AVASon MICI A td uotum sU ELE E 376, 531 
(Chandler Minnesota ea ee i Ld 365, 978 
Cleveland Lake, Michigan ...................... clc eee eee ee en eens 298, 914 
A eet eect eso eae EE ds 280, 358 
Aurora and Vaughn, Michigan .................. 2 LLL LLL eee LLL ssl 271, 350 
Ashland- MICH Igi caba 208, 354 
Penn Iron Mining Company, Michigan ............................... 263, 490 
Tilden, NICHI PANG edu ciis ces ino ir etc cedido e LE M EO 248, 427 
Genoa, Minnesota- oc 555006 ho polo eee Sore Ac eR E E eme 245, 122 
Cyprus, Minnesota ccoo rr 244, 415 
Leetonia, MM a nA psa deti edenda 228, 536 
Tobin and Gennesee, Michigan................... 2... Ll. ll ll. ll... 221, 230 
sellers, Minnesota. aos 223, 836 
Queen, Buffalo, 8. Buffalo, and Prince of Wales, Michigan.............. 218, 935 
Clark. Mime ons il iria 216, 952 
Cornwall PEO ias 215, 015 
Lake Angeline, Michigan ............... ccce ce eee eee ec eene ena 211, 100 
SATISQUE" ---—————— — — 196, 082 
Hartiord Michigdlas de 170, 988 
Chit Ss hat Mehea sis ida pitt 170, 311 
Brown Mining Company, Tennessee............. LLL cc LL LL Lll lle. 162, 473 
Crystal Falls; Michi A A SA E PDT. 158, 641 
MA ne PER edad eee 153, 339 
Leonard MIBHOSODU 2 62d seduce ds 151, 953 
NC CAINGC, MTODISAI aora A Me 1506, 726 
Salisbure: Micah. ——————————Ó— 150, 039 
Duluth; Mintiesota natalia is E eee E AI 149, 829 
o A sper ai aede 144, 735 
Minórea, Minnesota 4.2 La uiae eod LO US esM e ERU AME EM NM E ERU 137,613 
Sunrise, Wvoining.......... ce cree eee rece creer nee e eee ne rrt 137,167 
Harmony, New York................... le e celere eee eee IIIS 135, 802 
Itonüton; ADAM ara 133, 801 
Bales MIChgal A ecaicecwedeese x berRE dc 4A E SEE TS 133, 306 
Florence. Wisconsin 128, 879 
Bristol (Claire); Michi eOL Dese Pes. 123, 700 
Republic and West Republic, Michigan..................---. eese sees 123, 538 
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A A aan ondeete cass 
Cica MIHBeSOLa ss ao 
Newport and Bonnie, Michigan ..................... 2... lll ee eee eee 
Atlantic, WISCODBI. A sue EET RENS dexd p 
La Follette Coal and Iron Company, Tennessee........... TC 
Hammond Bros. Co., Alabama............... pd did e 
Oriskany VIA A A pope a 
Montreal and Ottawa, Wisconsin ...................... l.l le leere. 
Rust: MINNESOTA E. 
Chateaugay, New York................. cee cece eee eee eee e eee se 
La Rue Mining Company, Minnesota ...........---.----------+-ee---- 
Bartow A 
Wharton-Hibernia, New Jersey ..........------ 2-22-20 - eee eee ee cence 
Wood and De Camp, New Jersey .................... 2. eee eee eee no 
Hawkins, Minnesota occ cn ced iia 
Jonlan, \ MeCsO heen ce Eehticszuicacts mau eto Soo awa eeoeer awe ees 
Agnew, MINNE lAn aaa equ opus DIEI ducum pu ERE 
Port Henry No:21; New YOIE e uideo RUPES llo ade ee 


IW cua MEE e ————————te 


Colby, Michigan ................- ———————— Bodaed 
Chisholm, Minnesota. coastal 
Forest: AMIDnes0ta REUNIR itae EU tes dedi ns 
Malta, Mirinesóta.....ceclll kem is 
Pettit, MiBlniesotaz... c ulcueRIIBLODesezkee:eu a eru 
Richards, New JerBey iS id 
Brotherton; MIC A AS 
Hemlock River, Michigan A 
La Belle, Minnesota is 
Winifred, Minnesota: li a Se Rees 
Zenith, Minnesota.............. ccce ce. ce esee acere rrr 
Chord, Michigan: sc A Riese al Dear 
Allman: Alabama eo ce opes Rocca des 
vivan, Michal cipal 
Princeton. Michiganesccsic wai det colit iS 
Mannie, Tennessee ............ ee ee eee eee cece eee eens 
Frantz MIDIBeBOU ceo ese MEmcos ep sup EU elu erp eeu e d Eu 
Day, Minnesota ..................... tup doi deno Le p AM CLE ee 
Greeley Group, Alabama. 2122.50 Lowssenbp elita wed eei pepe 
Helen-Bess, Alabama..................... c. c ccce ees erre 
Richmond (Gribben), Michigan................llcl lll lll. llllll.. 
Potter Alabang 2o os vouteeR UD Esc SO E HO a aa 
Giles Alabama ra A ata 
Valley View, Alabama. ............. a a AS 
Hiawathsg, Michigan- 0. a 
Midas Colorados. rocas NDS Ec Sus RUN Ae S SCC ME TEE 
Parbours Creek, Virginia Es 
Beaufort, MIChUPABL suave A A P 
Sunday Lake, Mieligati...: si oue A ure bd E AME TQ EE DEAE Me. ose 
Atalla ¿Alabama e sabes dem. 
Iroquois, Minnesota ....................... lll ll lll ll ce sae seres 


16 mines not reported by name................. eee ee ee ee ee cee llle. 
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Long tons, 


121, 600 
121, 394 
113, 017 
112, 354 
112, 224 
112, 203 
110, 257 
109, 731 
107, 167 
106, 566 
105, 830 
108, 077 
102, 990 
100, 098 
99, 317 
97, 473 
96, 291 
96, 240 
95, 812 
93, 167 
91, 645 
91, 440 
89, 966 
88, 503 
88, 398 
86, 425 
83, 930 
81, 814 
81,687 
81,643 
81, 164 
80, 167 
77,217 
75, 486 
74,611 
74, 352 
72, 330 
69, 541 
68, 487 
68, 134 
67,170 
62, 642 
58, 384 
58, 000 
57,370 
55,973 
54, 300 
53, 023 
50, 690 
50, 221 


22, 968, 179 
2, 025, 235 


MM A A geil a tee ean ees I ds 24, 993, 414 
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SHIPMENTS OF IRON ORE FROM THE LAKE SUPERIOR 
REGION. 


Of the 27,644,330 tons of iron ore mined in the United States in the 
year 1904, 20,198,311 tons, or about three-fourths, came from the Lake 
Superior region, the greater portion being forwarded to shipping 
ports on Lake Superior and Lake Michigan, whence it was sent by 
vessel to Chicago and other ports, and to receiving docks on Lalke 
Erie, and from these was transported by rail to blast furnaces in 
Pennsylvania, Ohio, New York, West Virginia, Virginia, etc. 

There are seven shipping ports, five of which—Two Harbors, Du- 
luth, Superior, Ashland, and Marquette—are situated on Lake Supe- 
rior, and two—Escanaba and Gladstone—on Lake Michigan. The 
two first-mentioned ports are in Minnesota, Ashland and Superior are 
in Wisconsin, and the others in Michigan. 

The total quantity of iron ore forwarded by vessel from the Lake 
Superior region in the season of 1904 was 21,226,664 long tons, and 
in addition 548,253 tons were sent to consuming centers by rail, a 
total of 21,774,917 tons. 

Duluth, Minn., takes first place as a shipping port, with a total of 
4,649,611 long tons, Two Harbors, Minn., being a close second with 
4,566,542 tons, followed by Superior, Wis., with 4,169,990 tons; 
Escanaba, Mich., 3,644,267 tons; Ashland, Wis., 2,258,400 tons; Mar- 
quette, Mich., 1,907,301 tons, and Gladstone, Mich., 553 tons. The 
ore won from the Mesabi and Vermilion ranges in Minnesota is 
shipped from the ports of Duluth, Two Harbors, and Superior. That 
won from the Gogebic Range in Michigan and Wisconsin finds an 
outlet at Ashland. The mineral from the Marquette Range, Michi- 
gan, is shipped from Marquette and Escanaba; and the product of the 
mines of the Menominee Runge in Michigan and Wisconsin is dis- 
tributed from Escanaba and Gladstone. Some of the ore from the 
Gogebic Range also reaches the latter ports. 

The pitt by ports from 1895 to 1904, inclusive, as copia from 
the [ron Trade Review, are as follows: 
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Lake shipments of iron ore, 1895-1904, by ports. 


Shipping port. 1895. 1896. 1897. 1898. 1899. , 


Long tons. | Long tons. | Long tons. | Long tons. | Long tons. 


Two Harbor da 2,118,156 : 1,813,992 | 2,651,465 | 2,693,245 | 3,973,733 
FSCANADA o ae 2,860,172 | 2,321,931 ^ 2,302,121 | 2,803,513, 3,720,218 
E A 1,598,783 ' 1,988,932 | 2,376,064 | 2,635,262 | 3,509,965 
A A sei lie e tat 2,350,219 | 1,506,236 | 2,067,637 | 2,391,088 | 2,703,417 
Marquette. cias 1,079,485 : 1,564,813 | 1,945,619 | 2,245,965 | 2,733, 596 
o O Mem ni RE Reni 117, 884 167,245 531, 825 550, 403 878, 942 
Gladstone .........0.-cececccccccccccccces 109, 211 220, 887 341, 014 335, 956 381,457 
Total Cosme cce id cdas | 10,223,910 | 9,644,036 | 12,215,645 | 13,655,432 | 17, 901, 348 
All-rail shipments..........- sees sensn | 195,127 290,792 | 253,993 | 369,241 350, 446 
Grand total................eeceeees. | 10,429,037 9,934,828 | 12,469,638 | 14,024,673 | 18,251,804 
Shipping port. | 1900. | 1901. 1902. 1903. 1904. 

| Long tons. | Long tona. ' Long tons. | Long tons. ! Long tone. 

Two Harbors .......... cesses nens | 4,007,254 ' 5,018, 197 | 5,605, 185 | 5,120,656 | 4,566,542 
Escanaba. e 3,436,734 | 4,022,668 | 5,413,704 | 4,277,561 3, 644, 267 
Dotar 3, 888,986 | 3,437,955 | 5,598,408 | 6,356,473 ' 4,649,611 
Ashland A ce eR iS 2,633,687 ! 2,886,252 3,553,919 | 2,823,119 | 2, 288, 400 
Marquette Las oa 2,661,861 | 2,351,281 | 2,595,010 | 2,007,346 | 1,907,301 

' ` 

Superior Lido Med 2,321,097 , 4,180,565 | 3,978,579 | 4,169, 990 
Gladstone scenes fees usted eas epa ERE OS: 418,854 : 117,089 | 92,375 85, 816 553 
Total A MISMOS: | 18,570, 315 | 20, 157, 522 | 27,039, 169 | 23,619,550 | 21, 226, 664 
All-rail shipents....oooooooccnoocncnco.. 489, 078 | 431,715 | 531, 952 632, 045 548, 253 
Grand total..............Leeeeeeeee. 19, 059, 393 | 20,589, 237 | 27,571, 121 | 24, 281, 595 | 21, 774, 917 


The different railroads connecting with the shipping ports of the 
Lake Superior region have erected numerous ore docks at great 
expense. Many of these are of large size, the maximum capatity 
being 87,500 tons. Through the courtesy of Mr. R. Angst, chief 
engineer of the Duluth and Iron Range Railroad, a list of these docks, 
revised to May 1, 1905, is presented, which gives the number of 
pockets, the height, -width, and length of dock, etc. 
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Record of ore docks on the Great Lakes. 4 


| 


m " 9. all " 
. pe | m La ZE 3 
UN DE Mc o 
i [os] 5 go. qe t = 
Railway. Location. 5 an = Se Desc = 
4|EÉ| cz | 3% 2223! % 
2 d i QS | z 
A lz E Ev. dus a 
Tons. Ft. In. Ft. In.) Feet, 
Chicago and Northwestern | Escanaba, Mich ...... 1 | 184 24, 104 48 6 37 0 1,104 
Railway. 
|o T newest AR AO dee dois ebd 3 | 226 30, 284 52 8 3; 0 1, 356 
Dikeodo ose ésettpM Meer. dO ii aa 4, 250 32, 750 59 2 37 0. 1, 500 
DLL cse E niue eae eee dO oils. Ee fs 5 | 232 | 43, 152 o3 $ 37 0 1,392 
DOS A A eos "o [9 SECUN TREE TR NN 6| 320 58,000 70 0 50 2 1,920 
A E EN Ashland, Wis......... 1|231| 42,120 70 01 48 0 1, 404 
Dicke echo VO 21231 25, 740 57 8 46 0 1,404 
Duluth and Iron Range Two Harbors, Minn..| 1 | 202 40, 400 09 6 49 0 1, 388 
Railroad. | 
O A lace Torn 2 (208! 41,600 a7 6 49 0 1, 250 
DU oed ich e E ee cees | eee O reees 3 | 170 34, 000 66 0 49 0 1, 054 
DO eseeha cored EL MO er pras 4 | 168 36, 960 62 0 49 0 1, 042 
jor m —Q pee in ——— 5 | 168 33, 600 54 6 49 0 1, 042 
Duluth, Missabeand North- : Duluth, Minn ........ 1 | 354 57,000 o3 0 49 0 2,336 
ern Railway. | 
A A O 2 l3w4 | 69,120! 57 6| 49 0 2, 336 
VONT CREE NE. "REMIS 3 | 384 | 80,640 67 4' 59 0 2,304 
Great Northern Railway ...! Superior, Wis......... 1 | 250 40, 500 | ov 0 | 49 0. 1,525 
A O ute leds DO 2, 300 87,000 72 8 62 8 2,100 
A Liam OO ia 3 | 160 40, 000 i2 8 62 8 960 
Duluth, South Shore nnd | Marquette, Mich ..... 1 | 270 27, 000 45 0 40 0 1,700 
Atlantic Railway. | 
DU Sa iut ido Co [o NEN TENERE 4 | 200 28, 000 47 3 36 8 1, 200 
Lake Superior and Ishpem- | ER Css o 1 | 200 36, 000 | H 0 DO 0 1.232 
img Railway. | 
Wisconsin Central Railway. Ashland, Wis......... 1 | 314 48, 356 | 66 2 36 0 1, 908 
Chicago, Milwaukee and | Escanaba, Mich ...... 1 | 240 50, 400 60 6 52 0 1,5 
St. Paul Railway. | | 
Algóma Central and Hud Michipicoten,Ontario| 1 | 12 |.......... 43 4 25 0 (^) 
son Bay Railway. | | 
a Revised to May 1, 1905. b 311 feet 9 inches. 


The total iron-ore traffic of the Great Lakes in 1904 was 21,843,627 
long tons, of which 21,226,664 tons were shipped from American ports, 
and 116,963 tons from the Michipicoten Range of Ontario, Canada. 
Of these last, 40,541 tons were sent to Canadian ports, leaving the 
total shipped to American ports 21,303,080 tons. By far the greater 
part of this was sent to Lake Erie ports, the quantitv forwarded in 
the year 1904 being 17,932,814 tons. The difference between this 
quantity and the 21,303,080 tons noted above represents the tonnage 
sent to furnaces located at or near Lake Michigan, at Detroit, ete., 
this quantity being for the year 1904 3,370,266 long tons. 

In 1904 Conneaut, Ohio, received 4,083,655 long tons, and occupied 
first place, followed by Ashtabula, Ohio, with 3,639,250 tons, Cleve- 
land, Ohio, with 3,572,228 tons, Buffalo and Tonawanda, N. Y., with 
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9.433.601 tons, Erie, Pa., with 1,284,778 tons, and Fairport, Ohio, 


with 1,157,858 tons. 


None of the other lake ports received 1,000,000 


tons; they ranked inthe following order: Lorain, Ohio; Toledo, Ohio; 
Huron, Ohio, and Sandusky, Ohio. 
The table below shows the receipts of iron ore at lower lake ports 


from 1895 to 1904, Inclusive: 


s 


Iron-ore receipts at Lake Erie ports, 1895-1904. 


Port. 1895. 1896 | 1897 1898. | 1899. 
A. RM i 

Long tons. Long tons. | Long tons. | Long tons. | Long tona. 
Ashtabula, ONÍO0.....oooooccoccccccccooos 1 2,474,791 2,272,822 3,001,914 | 2,684,503 | 3,341,526 
Ciercland; ONG lar iii 2,312,370 — 2,313,170 — 2,456,704 | 2,615,318 | 3,222,582 
Conneaut, Ohio ..........22. eee eee eee ees 244,067 | 327, 623 495,327 | 1,404,169 — 2,220,696 
Buffalo and Tonawanda N.Y............ 719,742 545,101 797,446 1,075,975 1,530, 016 
3,799. AE RE 811,980 ' — 847,819 — 1,811,526 , 1,092,364 | 1, 309, 961 
Fairport, Ohio. . 00... ....02 cece cece ence ee 914,617 | 941, 446 — 1,005,340 912,879 | 1,211,013 
Toledo; Oña ia tes 260, 730 | 301,794 416,438 1 414,012. 792,348 
Lorain, Ohio 2.2.0... .02.02eceeeeeeee eee es 214,219 191,445: 355,188 596,086 | 1,112, 046 
Huron, Ohio........22..-ccceecececeeceess 146,442! — 296,515 | 198,231 | 126,755 263, 600 
Sandusky, Ohio ........2.....00.cceee cess 12, 361 | 58, 667 | 79, 792 136, 200 87, 499 


Total aa 8, 112, 228 | 8, 026, 432 10,120,906 | 11, 028, 321 | 15, 222, 187 
— Es eee. = dens a E : A - 
Port. 1900. | 1901. 1902. | 1903. 1904. 
Long tons. | Long tons. | Long tons. | Long tona. | Long tons. 
Ashtabula, Ohio. ......................... 3,709,486 — 3,981,170 | 4,795,805 | 4,242,160 3, 639, 250 
Cieveland, Ohio.......................... 3,376,644 — 3,831,060 ' 4,873,318 | 4, 431, 160 3, 572, 228 
Conneaut, Ohio ..................... en. 2.500, 631 | 3,181,019 4,300,301 3, 903, 937 4, 083, 655 
Buffalo and Tonawanda, N. Y............ 1,616,919 — 1,475,386 ! 2,256,798 | 2,119,901 2, 433, 601 
Erie, Paocvcéc toueddex pr ake tendon see 1,240,715 1,379,377 | 1,717,268 1,257,798 | 1,284,778 
Fairport, ONO cs nens RES 1,055,251 1,181,776 — 1,538,744 |. 1,434,342 1,157, 858 
Toledo. Ohlios i is (45, 147 798, 298 | 1,037,571 | 652, 305 | 508, 793 
Lorain COMO ii vanne ors 1, 090, 235 721, 662 | 1,412, 417 990, 490 | 972, 931 
Huron, Ono oul cue E Rae UE e eris 321,914 431,311 | 520,646 486, 106 231, 364 
Sandusky, Ohio ...o0ocoocconcccccocncconoos 151,512 | 33,017 | 165,556 , — 130,532 | 48,356 
Total dd 15,797,787 | 17,014,076 | 22, 619, 421 | 19, 681, 731 17, 932, Si t 
! i 


When the iron ore is received at lower lake ports it is either loaded 
directly on railroad cars for conveyance to blast furnaces or else stocked 
at the docks. These stock piles are then drawn upon when needed. 
The quantity of this ore on hand at the docks on December 1, 1904, 
was 5,763,399 long tons, a decrease from December 1, 1903, of 607,686 
long tons or about 10 per cent, this reserve being the smallest quan- 
tity of ore on hand at lower lake ports since the year 1899, 
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The following table gives the stock of ore on hand at the different 
lower lake ports on December 1 for the years 1595 to 1904, inclusive: 


^tocks of iron ore at lower lake ports, December 1, 1895-1904. 


At close of navigation, December 1— 


Port. b sendet : - 
1895. | 1896. | 1897, BM MEE E 
| Long tons. | Long tons. Long tons. | Long tons. PEN MCN Long tous. 
Ashtabula, Ohio ............eceee eene | 1,301,302 | 1,441,060 | 1,835,691 | 1,732,671 | — 1,902, 598 
Cleveland, Ohio.......................... | 1,200, 792 1,419,311 1,478,355 | 1,175,970 | 1, 200, 506 
Fairport, UNO il | 605, 470 773, 905 825, 312 719, 794 602, 147 
Erie is o ade ae 335, 718 355, 222 484, 871 439, 167 361, 335 
Lorain, Ohi0. 00.2... ccce cece eere | 224,26 231, 288 317, 509 324, 084 337, 822 
Conneaut, Ohio ..........02..2.ceceeeeee | 292, 460 275, 800 360, 895 288, 101 468, 808 
Toledo, DATO ais 113,132 115, 959 194, 644 146, 568 | 186, 422 
Huron, Ohio................... POR | 101, 000 200, 075 230, 029 139, 982 164, 450 
Buffalo, N. Y....c.ccccecccccesccecceccees NEAL $2,267 | 111,660] 121,620! — 192,981 
Sandusky, Ohio ..................... Leu. 34, 375 59, 191 84, 756 48,500 s 23, 184 
Total ons a | 4,415, 712 4, 951, 984 » 5, 923,755 1 5, 136, 407 | 5, 530, 283 
—————— A S e Ku 
| At close of nnvigation, December 1— 
Port. - ~ meae a 
1900. | 1901. | 1902. 1903. | 1904. 
— ————— | E —. 
Long tons., Longtons. | Long tons. | Long tons. | Lony tons. 
Ashtabula, Ohio.......................... 1,811,459 ¡ 1,769,145 | 1,967,136 1,911,911 1, 102, 575 
Cleveland, Oli. ios 1,337,445 ' 1,378,060 | 1,500, 601 1,337,750 1,237,033 
Fairport, Ohio. oe A di 611, 717 710, 590 924, 236 845, 946 660, 120 
Eres rt rana E 480, 734 470,718 722,906 | 657,409 683,13) 
Lorain, Ohio 26.36 esd oe tue tenes 251,838 195, 863 328, 304 288, 581 294, 504 
Conneaut, ORO ....duersuo s rs er RES 630, O14 604, 106 673, 679 591, 364 651, 457 
Toledo, Ohio .........0.2 0c cece eee ee Lees | 242,375 254, 196 310, 023 106, 710 | 318,573 
Huron OBS dress da 211,377 231,501 232, 764 253, 249 | 182, 495 
BUIBLIO NY ad 232, 100 | 198, 100 319, 367 282, 890 SIS, 739 
Sandusky, Ohio ..........0.-cccecceeeeee- 95,111 | 47, 384 95, 175 95, 275 | 75, 134 
TOM aos 5,904,670 | 5,559,663 | 7,074,254 | 6, 371,085 | 5, 763, 399 
` i 


The stocks of ore on hand at the lower lake ports are drawn upon 
during the season when lake navigation is suspended, but usually they 
are not entirely exhausted, the quantity on hand May 1, 1905, being 
2,271,631 long tons, the lowest since the year 1900. 

These docks are mostly owned by railroad companies, who, to 
discourage accumulation, grant rebates on ore which is transferred 
directly to the cars. 

The stocks of ore on hand at lower lake ports on May 1 for the years 
1896 to 1905, inclusive, as copied from the Iron Trade Review, ure as 
follows: 


— a 
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Stocks of iron ore at lower lake ports, May 1, 1896-1905. 


Atopening of nav catión, May 1— 
Port. — zt s. utum ca dr a ext M 
1896. 1897. 1898, | 1899, 1900. 
Long tons. | Long tons. | Lona tone, | Long tons. | Long tone. 
Ashtabula, Ohio. ... 2.000.000... eee ee eee 636, 251 96,565 1,031,441 855,691 675, 759 
Cleveland, ODjO......oooooooocmcmoooo.o... | 206, 693 | 979, 705 | Rx, 776 | 472, 946 386. 291 
Filrport, ODIO. ceccise eeu e EM. ILES 346, 847 450, 984 501,592 289, 417 282, 298 
A A EE r Vw anus | 137, 826 153, 261 230, 435 95, 626 97,5894 
Lorain Ohio. ci PERS ERES 115, 520 180, 605 : 155, 797 165, 646 126, 212 
Conneaut, Ohío...................LLlu.... | 112, 406 207,04 69, 047 6,115 8,619 
Toledo, Ohio miss sec teri e Rx ex | 10, 593 66, 337 71,726 22, 915 52,516 
Huron. OOO: 1 ii | 55,173 162, 292 113, 170 82, 045 48, 412 
Büffulo; N: Y 2 oue x M PRIX RERUMS ! 16,611 A), 477 53, 081 72,797 35, 195 
Sandusky, Ohio ..........sessssese esses | 8,412 48, 937 48,800 | 7,086 4, 300 
Totales o Mesh | 1, 949, 698 | 3, 256, 197 3, 167, 915 2,073,254 1,720, 656 
| At d e of navigation, M May 1— 
Port. HE que E x Pepe ere 
1901. 133. | 1903, 1904. | 1905, 
Long tons. | Long tons. | Long tons. | Long tons, | Long tons. 
Ashtabula, Ohio.......................... 1, 046. 974 921,742 1,073,967 | 1,559,028 623, 451 
Cleveland, Ohio.......................... 806, 119 ` 624, 865 820, 47 | 965, 508 513,559 
Fairport, ODIO is ado teense cates 306, 706 472,325 ma, 709 579,677 390, 869 
ALEA A A MEE eae ES 225,412 | 223, 972 420, 744 474, 275 236, 414 
Lorain, Ohio qais ibas 140, 562 | 96, 992 190,311 237, 404 165, f 
A tosee dee pruse 69,755 | — 152,59] 125, 400 125. 018 96, 295 
Toledo, OblO ize Re er REA TRE ok 138, 457 ! 111,511 126, 331 160, 216 71,642 
Hiron, Oniesccis<s.2keed esee ERA EHE: 135,043. 129, 635 147, 817 205, 008 65, 100 
Brillo. Ne Ls Hees E ED M 118, 007 ; 73, S61 60, 241 150, 106 61, 271 
Sandusky, Ohio ........ eese ense 63,148 | — 37,400 56,500 | — 65,863 | 44,444 
Tol a accende e Ded LL 3, 050, 183 "m 194 | 3,502,307 | 4,531,103 | 2,271,631 
. VALUE OF IRON ORES. 


The total value at the mines of the 27,644,350 tons of iron ore pro- 
duced in the United States in the year 1904 was $43,186,741, or $1.56 
per ton, a decrease of 33 cents, or 17 per cent, from the 1903 average 
figures of $1.59 per ton. 

The Lake Superior Ore Association, which for a number of years 
has fixed the price of Lake Superior iron ores, was practically dis- 
solved in 1904, except for statistical purposes, and no fixed basis price 
was agreed upon at lower lake ports. The average, however, was 
about $3.25 for Bessemer Old Range ore; $2.85 for non-Bessemer 
Old Range ore; $3 for Mesabi Bessemer ore, and $2.75 for Mesabi 
ron-Bessemer ore. 

The data collected show that the highest value placed on.ore at 
the mine was $3.04 in Connecticut and Massachusetts, where brown 
hematites are exploited on a moderate scale, and the ‘Tewest $1 per 
ton, in Kentucky. Of the States comprising the Lake Superior region 
the average price per ton at the mines was, in Michigan, $1.97; in 
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Wisconsin, $1.77; and in Minnesota, $1.43; these were differences of 
43 cents, 52 cents, and 32 cents less per ton from the average 1903 
figures of $2.40, $2.29, and 31.75 per ton. 

The following table gives, by States, the total production and value 
of the iron ore mined in the year 1904, together with the average 
value per ton at the mines. 


Quantity and value of iron ore produced in 1904, by States. 


State. Production. | d value per 
- ————— 1 

Minnesota eese esee eee serr sre sr ssl ilis ' 12,728,835 $18,141,902 | — 81.43 
A S vaa d p pad ees eV Seas ue Le du c DP tae 7,089, 887 13,936, 261 | 1.97 
Ala DAMA A td Pet ease E eta eee A eim fs 3,099, 881 | 3,744,350 | 1.01 
Nowe o MEI CT 842,308, 1,885,291] 2,24 
Virginia and West Virginia.........oooooooonoocornnrnnrnmnon.. 550, 253 951, 478 1. 73 
Tennessee Lc ou O EU P PAN EM CAE. 500, 982 : 966, 813 1.13 
New ER iaa 499, 949 | 1,126, 687 2.25 
WISCOUBLU 4 2s betreten dur WE sv Mese B kos 483, 475 856, 710 1. 77 
PONS IVAN A se viue caes RA RP EP E sae sewed eed od Suae ke 397, 107 611,?11 1.54 
CORE HP Spo ies ICA EP EM PR E d URP e M Ee RE 293, 802 356, 950 1.22 
Montana, Nevada, Texas, New Mexico, Utah, and Wyoming... 210, 945 264, 297 1. 25 
Colorado cosa REALES EE RE ES Au eacus AA 150, 97? 429, 856 2. 85 
North CaBrollulz-. suec x Epoche er era Rr xor xd xis cbe aig eaa 64, 347 80, 440 1.25 
AMISSO RI cee caw hia aereals A A 49, 285 92,820 ! 1. 88 
KentHeb A coca wine ovs Me a e a a a a aei 35, 000 35, 000 , 1.00 
Connecticut and Massachusetts ...ooooccoccconocnoncnnoncnccanos 21, 990 66, S39 | 3.04 
A c bir pe Ree IL UE e CE e one: 15,672 21, 829 1. 39 
Maryland................ pee e ee 9, 645 18,007 | 1.87 
A 27,644,330 | — 43,186,741 | 1.56 


STOCKS OF IRON ORES. 


At the close of the year 1904 the total stock of ore on hand at' the 
mines was 4,666,931 long tons, a decrease of 1,630,957 long tens, or 26 
per cent, from the 6,297,888 tons reported on December 31, 1903. 

Of this stock on hand December 31, 1904, 4,284,574 long tons, or 
92 per cent, was in the States of Michigan, Minnesota, and Wisconsin, 
forming the Lake Superior region, whence the bulk of the ore is 
transported by water to receiving ports on Lake Erie, and during the 
time of the suspension of navigation by cold weather the ore accumu- 
lates at the mines. Over one-half of the total ore on hand was at the 
Michigan mines. 

The following table shows the quantity of ore on hand at the mines 
on December 31, 1904: 
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Stocks of iron ore on hand al the mines December 31, 1904, by States. 


State. Quantity. | State. Quantity. 
RE ee 
Long tona. Long tons. 
Michigan ense e ERE aa 2:955,985 1 Oljor reset tesine PV ESTEE UE 10, 600 
Minnesota curia 1,221,082 GOO 4,265 
Ala DAB cortadas 171,769 | MISS ii QE obese RR ERR aee d 4, 260 
WISCONASIO esu ema ERR exa A NR RA EE 107,906 | IOWA ck sue ERA ORO CR OR Re e e aus 3, 000 
New York e EON WR 66,581 ^ Virginin and West Virginia.......... 2, 420 
NOW Jersey x icuesepswae doe RE RES 45, 870 | Connecticut and Massachusetts. ..... 1,639 
TONE 82,026 | Maryland ....... neces 50 
Montana, Nevada, New Mexico, Tex- | E 
as, Utah, and Wyoming ............ 21,627 | Total ................ eee 4, 666, 931 
Pennsylvania cise. 04 ey ERR ERES 17, 650 | 


The total available supply of iron ore is approximately indicated by 
adding to the stocks in reserve at the mines, the accumulation at the 
receiving ports, and estimates as to the quantities held in the stock 
vards of blast-furnace plants. A considerable quantity of the ore 
held at receiving ports may have been sold to blast-furnace companies, 
but not delivered. 


IMPORTS OF IRON ORE. 


The Bureau of Statistics of the Department of Commerce and Labor 
has supplied data in regard to the imports and exports of iron ore in 
the year 1904, which are given below, other years being included in 
the table, for the purpose of comparison. 

Owing to the decline in the demand for and manufacture of pig iron, 
the quantity of iron ore imported decreased from 950,440 long tons, 
valued at $2,261,008 in 1903, to 487,613 long tons, valued at $1,101,384 
in 1904. Of this total 364,630 tons came from mines operated by 
American capital in the island of Cuba, 77,887 tons from Quebec and 
Ontario (almost all of which was from the Michipicoten Range), 36,810 
tons from Spain, the remainder being from various other countries, 
Newfoundland and Greece contributing the larger part. The average 
value of the iron ore imported in 1904 was $2.26 per ton, a decline of 
5 cents per ton from the 1903 average of $2.31 per ton. 
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The table given below shows the quantities and values of iron ore 
imported by countries in the years 1897 to 1904, inclusive: 


Quantity and value of iron ores imported into the United States, 1897-1904, by countries. 
y p y 


1897. 1898. | 1899. 1900. 


Imported from— —€——— SS eel 


tons. tons tons tons. 
Cuba........... a 383,820 | $454,709 | 165,623 |$187, 721 360, 813 ¡$449, 616 , 431,265 | $537, 496 
SPA ri 66,193 | 167,878 13,335 | 34,932 | 145,206 | 339,058 — 253,094 | 404,668 
French Africa ......... 3, 504 y Pri OR A A 22,233 | 51,746 20, 000 23, 536 
TRAN ADNOT TA EM dor pore | 43,363 | 122,786 | 18,951 | 50, 945 
Greece A A a ie ' 7,200 | 26,581 | 16,765 | 27,556 | 235,350 31,685 
Newfoundland and | i T 
Labrador............. 29, 250 A PA 77,970 | 77,970 | 140,535 | 142,685 
United Kingdom....... 358 4, 091 683 5, 385 | 172 994 | 397 3, 274 
Cölom bit AAA A A PP iot RE AA A 3, 000 4, 854 
Ela MA ca EXA- E A tad oo ees ve exuta sea uus NE WANT | 145 1, 339 
Netheriiundgd uis seva A A AA elle sd ae OMM e eae 181 854 
Quebec, Ontario, etC...l......o.oooloccccconcolacononooo. | DES cages | A eiusd cec | 5, 088 10, 139 
Menezuel&- vous coke A Ines AUR DD cen Wee ees oS PN 700 1,621 
Sweden and Norway...|..........].......... pen | eS RUNE | — M 25 100 
Portugal ............... 3,612 A A assi A A 
Other countries........ 3, 233 9,187 367 929 7000) -13: 191. AAA keene 
Total............. 489,970 | 678,912 187, 208 | 255,518 674,082 1.082,47 | 897,831 | 1,803,196 
i i 1 
1901. 1902. | 1903 1904. 
"pereo dm Quantity, Value. (Quantity.| Value. - i Ras Value pen Valuc. 
Long Long | Long Long 
tons. tons. ' toner. tons. 
CODA T 526,583 ($705,086 | 696,375 $1,576,619 613,85 ¡31,501,450 | 364, 630 x22, 413 
ADM das 180,810 | 399,364 | 153,527 | 338,259 ` 94,72 196,139 | 36,810 89,218 
French Africa A eese 19,167 | 35,707, 7,830 — 11,586 |......... ae 
Greece ............ ees. 12,900 | 42,896 |..........l...... s. PING NICE 2, 500 | 2, 535 
Newfoundland and | 
Labrador.............| 479,360 | 79,360 | 81,920 81,918 | a 86,730 86,650 | 5,400 | 5,400 
United Kingdom....... 490 | 15,939 1, 269 17, 882 | 6, 843 31, 868 | 173; 2,003 
British Columbia. ...... | 2,875 | 4,913| 5,661 9,312 525 GEG: eR NERA 
Germany..............« 400 3, 415 361 3, 478 207 1,820 2 70 
Netherlands ........... AAA ERO. EUR TN | A ue oes 1 10 
Quebec, Ontario, etc....| 163,383 | 408,431 | 203,824 | 509,711 | 169,681 424,440 | 77, 887 | 177, 966 
Belgium A A IA 500 ' 4,850 300 2, 964 210 1,671 
o A eiacegaces AIN 2, 866 Doth AN dais 8 
Other countries........ b 99 | O NERONE 19 042 | RN, (eM 
| | 1,101,381 


Total. 966, 950 1,659,278 1,165, 470 | 2,583, 077 | 980, 440 | 2, 261, 008 | 487, 613 


E e A —d Es — —— m 


a Newfoundland only. 

b OÍf this amount 87 tons, valued at $142, came from Mexico, and 12 tons, valued at 827, from the 
French West Indies. 

Of the iron ore imported in the year 1904, 409.521 long tons were 
received at the Atlantic Ocean ports, 321,920 tons being entered at 
Baltimore, 72,186 tons at Philadelphia, the remainder at New York, 
Boston, and Richmond. At the lake ports 77,832 tons were reported 
as received, and 210 tons at San Francisco, Cal. 
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The following table shows the imports by customs districts from 
1898 to 1904, inclusive. 

The values given in this and the preceding table are the prices at 
ports of shipment, and do not include freight rates or the duty of 40 
cents per ton. The high valuation on some of the small shipments is 
due to constituents other than iron, or to special adaptability for 


specific purposes. 
Imports of iron ore into the United States, 1895-1904, by customs districts. 


| 1898. | 1899. 3 1900. 
Port. ——————— ———— —————— ————————— 
| Quantity. Value. Quantity. Value. | Quantity. | Value. 
Long tons. Long tons. | Long tons. 

Baltimore, Md ......... 144,213 | $178,905 | — 333,258 $516, 858 448, 660 $629, 507 
O 5, 757 7,875 3, 331 5, 305 
Philadelphia, Pa....... | 42, 861 74,2296 | 330,594 549, 130 414, 064 589, 749 
New York, N.Y ........ 119 1,815 | 120 703 25, 878 63, 540 
Boston, Mass ........... A MOR | 75 175 15 71 
Newport News, Va ..... 15 602 |. 2... cece ee ES Seen E eacueaaa eats 

Norfolk and Ports- | | | | 
TOUCH OV AAA A A tax eim Uu E EAE | — O ON 
Richmond, Va .........1............]-... essere | DAMM ON DLE eee ramas tee 

Total Atlantic | ( 
porta ..........- 187,208 | 255,548 | — 669,804 | 1,074,271 J 891, 948 1, 288, 172 
Cape Vincent, N. Y.....[.....oooooooloconcoomm.... 195 IBI ERE | T——— — 
Buffalo Creek, N. Y.....,............|.-. eene 20 52 1,023 586 
Cuyahoga, Ohlo 225055. A i Eo ERES A A 2, 456 6, 141 
Champlain, N.Y .......|...... sees ]eeeee eene 641 1,555 236 | 520 
Detroit, Mich ..........]............]....... eese. 304 168 52. 78 
BGénesee, EA A AE A Eau eaa E anaes 211 | 442 
Oswegatchie, N. Y...... i Hos MN 125 260 1,131 | 2,064 
Vermont. edo reta vede x RR dpud | 1, 039 2,045 257 454 
Bele MEM | NOUO PN A PNEU. HN E IN 
Mistal O ete tenia! | HUE EN A ques EM EEN ubica 
Total lake pot e Mo |- oS EY | 2,324 4, 569 366 | 10, 285 

Saluria, Tex. (total Gulf NM | | | 
o E OEE MA 2 Eee iau LA 
Puget Sound, Wash ae "E | NENNT | 1,912 3,746 424 3, 781 
San Francisco, Cal ..... PAGES VOR rM, MH acetate haa ae 
San Diego, Cal......................]...... ee eee | O A E E usu dedi Vat OS 
Los Angeles, Cal ....... ............]............ pur cU E | A Rawls a rape 
Total Pacific UE BO MUR R ENEA PEN, eene ime 1,912 3, 746 | 424 3, 781 
Pittsburg, Pa........... Pomme MEME. P DM 40 244 | 93 958 
Evansville, Ind ........ | Bowe el Qr Sennen TP E yl Mare Waa talk ue eee alee Al abit has Si 
Columbus, Ohiossa O A eas aacesanien: A, tps Sica 

Total interior | | 

POEUN ROREM VORNE PERS 40 244 | 93 958 


Total imports ....| 187,208 | 255,548 | — 674,082 | 1,082,847 
| 


897, 831 | 1,303, 196 


H. Doc. 21,59-1——5 
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Imports of iron ore into the United States, 1898-1904, by customs districts—Continued. 


EE tere os ——Á—— r-————— ro == 


1901. | 1902. | 1903. 1904. 
bao M Value. |Quantity.| Value. | brew Value pio Value 
, Long | Lona Long 
tons. Longtons. | tons. | tona. 

Baltimore, Md ......... 484,035 $733,071, 600, 711,81, 401,326 490,920 81,232,546 321,920: $738,010 
Delaware MAA A PRA A A PA AA A AA 
Philadelphia, Pa....... 298,255) 459,698 338,848} 597, 895| 303,722! 560, "i 72,186| 143,892 
New York, N. Y ........ 15, 865 49, 863 14, 546 39, 800 6, 940 19,759 15,2063 38, 765 
Boston, E PAM A | sassedeccs 50 142 650. 2, 435 132 904 
Newport News, Va ....o.ofoccooocoo][ocoonoo... 197 8,130 3, 397. 8, 825) TEEN ESEI 

Norfolk and Ports- | | 
mouth, Va ........... 1, 850 AAA A A A A eau uU. 
Richmond AAA A A A v euh la wehepedens | 20 168 
rs 7 n 800, 005, 1, 240, 482! 954, 352l 2,047,298, 805, 629) 1, 824, el 409,521} 921,739 
Cape Vincent Noli e NR due uae Red oben | mte one DR 
Buffalo Creek, N. Y..... 53,327, 146,596 53, 286}  133,37'| 23,167 7, 798! 56 85 
Cuyahoga, Ohio........ 107,810} 256,936! 123,476; 308,951. 122,021, 305,804, 48,945] 111.974 
Champlain, N. Y ....... 63 149 34 38 2 I A uei 
Detroit, Mich .......... 32 49 7 112 prr A Pec 
Genesee; NY A A E A A PRESA exa SE eios A [esed e es 
Oswegatchie, N. Y. ..... 2,083! — 4,485 139 + 209 182 273 37 56 
Vermont............... 48 . 186 18 72. 760 1,190 1,183 2,457 
A O. EE 22,821 57,024 23,925  58,814| 27,661| 63,394 
NIAID A A, eedem 3, 962 9, 905 Mar: eh te nacelle hess TE US 
Total lake ports..| 163,363 408,401] 203,809 509, 683, 169,681: 424,440! 77,882| 177,966 

- Saluria, Tex. (total Gulf | | 
POPS) ee | ER eM 4, 100! A eee sed 
Puget Sound, Wash .... 2,87 ea 5, 661 9,312 525 ABO LL sese led genas es 
San Francisco, Cal ..... 550 4,875 1, 241 12, 581 200 1, 989 210 1,671 
San Diego, Cal.......... 87 449 A esses Eee edv Ru ! MINNS JT, E 
Los Angeles, Cal .......|.........]-......... 857 8, 461 in Mu EE 


Total Pacific ports 3,512] 9,630) 7,259| 25,354 1,030) — 5,563 2101 1,671 


a eS ds NO! 


Evansville, Ind ........ 20 30 AA A A A A ud 
O A UN A A O RM: BON 8 
Total interior | j | o 
ports........... 70 760) 50 PTA) ose EEE 8 


Total imports ....| 966,950} 1, 659, 273! 1, 165,470, 2,583,077] 980, 440 


| 


EXPORTS OF IRON ORES. 


Until the year 1899 the exports of iron ore from the United States 
were comparatively small, but in that year iron ore was sent to blast 
furnaces located in the Province of Ontario, Canada, and this has 
shown an almost uninterrupted increase from 40,665 tons in 1889 to 
213,865 tons in 1904. In late years, however, there has been a demand 
for ores rich in iron and high in phosphorus for use in the manufac- 
ture of basic metal in Germany, which has encouraged the export of 
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ore from the Port Henry district in New York. The 213,865 tons of 
ore exported in 1904, valued at $455,823, or $2.15 per ton, was an 
increase of 133,254 tons, or one and two-thirds times the 1903 exports 
of 80,611 tons, valued at $255,728 ($3.17 per ton). 

The annexed table gives the exports of iron ore from the United 
States by customs districts from 1899 to 1904, inclusive: 


» 
Exports of iron ore from the United States, 1899-1904, by customs districts. 
1899. | 1900. 1901. 
Customs district. i SS 
Quantity. | Value. | Quantity. Value. “Quanity: Value. 
—|————-) —- - y y 
Long tona. | | Longtons. Long tons. | 
NOW dau A A A E E EE | ae dcos sanclus cu set ru M pude a aee ELE 
A A 17, 857 $30, 000 | A A 
BüperloE A 11,389 | 20,012 11, 004 $35, 213 8,082 — $19,754 
Duluth. ocu E UexRS SES 10,534 22, 165 38, 485 113, 962 34, 960 | S3, 744 
Paso del Norte................. 703 | 2:0] I ros dues ras A ue Ente 
A EDEN NE 172 | B23 o eae | DC ECT UO 
Detroit na 7 42 34 120 40) 7 25 
Hütol orco tees ud seus 8 | 1D leone x m 
Champlain..............eeeeee eene | DEMENS mE kes 9,2919 21,258 
NeWwport.NeWE ocu iii ox ee as 8 lA | E ÓN 
Buffalo Creek ................-. MM Motta d 120 | 300 9, 549 | 31,061 
Memphremagog .............-. | art OTRA 1,809 5, 033 1,543 4,191 
o AA O A c E | plc AY 104 | 200 
A iO IDEE | 40, 665 | 76, 287 | 51, 460 | 154, 756 64, 703 | 163, 465 
1902. | 1903. 1904. 
Customs district ———— ——— a — — - 
Quantity. Value. Quantity. Value. Quantity. | Value. 
Longtons. Long tona. Long tona. | 
NOW VOPR o eser EE 204 $2, 227 331 $2, 000 25,779 $51, 718 
ILU. AAA 802 1:408), acs soP A CM ues ete an eat d aae 
Superior coo osa esses RT ERR 19, 157 63, 772 70, 870 | 223, 432 138, 946 270, 809 
Duluth.........ceeenee enne 49,233 | 152,454 | 5, 006 13, 463 38,582 | — 113,604 
Paso del Norte AAA O A | — C — —— ——— — PEOR 
A A A EN eod Pass sueta A Cutie e made setas 
Detroit.. ... oeoo 000000000000000 115 MOR MN A AA lepide 
EPOR MEOE A E kPa A A s Le cQ eS VUE LEE 18 171 
Champlain..................... 18, 876 73,348 4, 314 | 16, 548 10, 284 22, 009 
Newport A A A cx mo AR RUE e HENRI. Mon MEE e E 
Buffalo Creek .................. 58 291 90 | | 285 176 x2 
Memphremagog 522 nn A A [eat EST n | A A late le esta Peace AA 
o AA A eau O E cei ead eee cw A a E 
Puget Sound...................|.- ....-..... | —— | a 80 | 45 
Total......2sccececseeeese 88, 445 | 294, 168 | 80,611 | 255,728 | — 213,865 | 458.823 
CUBA. 


The greater portion of the iron ore imported into the United States 
comes from the province of Santiago de Cuba, in the southeastern por- 
tion of the island of Cuba, the mines being owned and operated by 
American companies. 
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Only two companies, the Juragua Iron Company (Limited) and the 
Spanish-American Iron Company, are now active, the Sigua Iron 
Company, which in 1892 and 1893 produced 20,438 long tons, and the 
Cuban Steel Ore Company, which in 1901 and 1902 contributed 41,241 
tons, having ceased operations. The Juragua Iron Company (Limited) 
since its initial shipment in 1884 has forwarded a total of 4,098,855, 
long tons, of which 31,162 tons were shipped in 1904. The Spanish- 
American Iron Company, which was first exploited in 1895, has con- 
tributed & total of 2,600,952 long tons, of which 356,111 long tons 
were shipped in 1904. 

The total quantity of iron ore obtained from Cuba from 1884 to 
1904, inclusive, was 6,761,486 long tons, all of which was forwarded to 
the United States except 86,59'7 tons sent to foreign ports. 

The table below shows the shipments of iron ore from mines in tht 
province of Santiago de Cuba from 1884 to 1904, inclusive, the data 
for the latter year having been supplied by the Juragua Iron Com- 
pany (Limited) and the Spanish-American Iron Company. 


Shipments of iron ore from mines in the province of Santiago de Cuba, 1884-1904. 


Juragua Spanish- | « 
" 'uban 
Iron 'Sigua Iron) American | ci Ore 


Year. : Total. 
Obi yy | SR Einnar Company. | 

Long tone. | Long tons, | Long tons., Long tone. | Long tons. 

A lA Mu OUR LES aE EARUM rer Mun A 25, 295 
O O ND A O trs | Soo A 80, 716 
v RIT 119: 094^]. O O etes aures 112, 074 
e r E RR EU A A A EATI 94, 240 
A CP 206.061 Weeder ARA A 206, 061 
MENTRE TNCS BBO OOD A [esiste xr roseis uit as 260, 291 
Il ——— E RO RD. [eds A lodos Rott US 363, *12 
C) PS RR NA THRONE 264,262 A ON PUE | 264,262 
A E E A TAE 335, 236 6,418: A TEA 341, 604 
D o ——————— 337,155 14,020 |............ Loaded “351,175 
O ters E A o MEET EEA 156, 826 
DSO A O A ÓN 307,503 |............ 74,991. AA 382, 494 
O A ÓN 298,885 |....L.suues- 114,110 |............ 412, 995 
18005 eue din A de psa a 248,256 |............ b206, 029 |............ | 454, 285 
O RE TU AAA 83,696 |........LuL. 84,643 |............ 168, 339 
A e aa at lii: ! — 161. 783 lc ' — 216,406 |............ 377, 189 
A AA | 292,001 |............ 446, 872 
TOOL creates NNI RODEO eO 199, 764 |............ c 334, 833 17,651 552, 24 
1900 cor so iex seca NANT T itta 22104951. esce es 455, 105 23, 590 699, 734 
1908 cates O ade 155, 898 |...... Lise. d 467,723 |............ 623, 621 
jp qM 81,162 1. ocv e 356,111 |............ 387.273 
Total id 4, 095, 855 20, 435 | 2, 600, 952 41,241 6, 761, 486 


a Of this quantity, 5,932 tons were sent to Pictou, Nova Scotia. 
b Of this quantity, 51,537 tons were sent to foreign poris. 
c Of this quantity, 12,691 tons were sent to foreign ports. 
d Of this quantity, 10,900 tons were sent to foreign ports. 
e Of this quantity, 5,537 tons were sent to foreign ports. 


Total...... 80,597 tons sent to foreign porta. 


STATISTICS OF THE AMERICAN IRON TRADE FOR 1904. 


By James M. Swank, 


General Manager of the American Iron and Steel Association. 


BRIEF REVIEW OF THE AMERICAN IRON TRADE IN 1904. 


The reaction in general business conditions in this country which 
began in the first half of 1903 continued until August and September 
of 1904, when unmistakable signs of the end of the reaction were visible 
on every hand. In October business confidence was entirely reestab- 
lished. Before the close of this month railroad and industrial stocks 
had greatly advanced in price and the manufacturing industries of the 
country were again as active as if nothing had happened to interrupt 
their prosperity. The railroads were busy moving the good crops of 
the year and the products of our mines, forests, and manufacturing 
establishments. This favorable condition of business continued all 
through the winter, notwithstanding its exceptional severity, and has 
been continued without abatement through the spring months of the 
present year. In April railroad and other stocks reached still higher 
figures than during the preceding fall and winter. Prices of farm 
products have continued in the main to be satisfactory to the farmers. 

The improvement in general trade conditions noted above has par- 
ticularly affected the iron trade, so much so that for several months 
the demand for iron and steel products in this country has never been 
equaled. It has taxed and is still taxing our manufacturing plants to 
their utmost available capacity. This extraordinary activity is prob- 
ably of more general application to all branches of the iron trade than 
any similar demand in other years. Certainly American manufacturers 
of pig iron, steel rails, structural steel, plates and sheets, cars and 
locomotives (including railroad shops), and general machinery and 
foundry products were never more actively employed than they are 
to-day. The whole country urgently wants iron and steel for a 
thousand uses. The export trade in some iron and steel branches is 
also contributing to the general activity. But the greatest demand 
for iron and steel comes from the railroads. The fact is now generally 
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recognized that railroad managers have not kept abreast of the 
country's marvelous industrial development in the last few years. 
More tracks, more cars, and more locomotives have been needed than 
had been built, and also more bridges and better terminal facilities. 
Some of these managers awakened to the necessity of meeting these 
deficiencies before the general revival of prosperous conditions last 
year, but others did not awaken to the needs of their roads until the 
present year, and it is to the suddenness of this awakening that much 
of the existing unprecedented demand for iron and steel is due. 

The decline in the production of iron and steel, which began in the 
second half of 1903, was not generally arrested in the first half of 1904 
and was particularly noticeable in June and July, but it was entirely 
checked in August and September. The production during the year 
was less in many lines than in 1903, the increased activity in the last 
few months of the year falling very far short of equaling the losses in 
production during the remainder of the year. The production in all 
lines in 1905 promises to be much the largest in the history of the 
country. The production of pig iron in the first half of 1905 was 
11,163,175 long tons, against 8,323,595 tons in the last half of 1904: 
and 8,173,438 tons in the first half of 1904. "The increase in produc- 
tion in the first half of 1905 as compared with the second half of 1904 
amounted to 2,839,580 tons, and as compared with the first half to 
2,989,737 tons. | 

Naturally and properly prices of iron and steel have advanced since 
the improvement in demand began in August and September of last 
year, but this advance has wisely been kept within reasonable bounds. 
Steel rails have not been advanced at all. Such advances as have taken 
place have been justified in large part by advances in the prices of 
raw materials. Prices in 1904 were at their lowest ebb in the third 
quarter; some prices were the lowest that had been reached since the 
reaction in 1903 began. The average monthly price of Bessemer pig 
iron at Pittsburg fell in September, 1904, to $12.69 per ton, from 
which there was a gradual advance to an average of $16.72 in Decem- 
ber and January. At the end of April the price was $16.35. 

The workingmen employed at iron and steel works and in auxili- 
ary mining operations and at coke works have shared in the general 
revival of prosperity. They have had steady employment and their 
wages have been increased from 10 to 20 per cent. 


GENERAL STATISTICAL SUMMARY. 


The following table gives the shipments in 1903 and 1904 of Lake 
Superior iron ore, the shipments of coke and of anthracite coal, the 
total production of iron ore, coal, and coke, and of all iron and steel, 
the imports and exports of iron and steel, etc. 
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Summary of iron, steel, etc., statistics for the United States for 1903 and 1904. 


[Long tons, except for coke and nails.] 


í Item. 1903. 1904. 

Shipments of iron ore from Lake Superior........................eeeee eee 24, 289, 878 | 21, S22, 839 
Total production of fron ore ..... 22... cece ccc cece cc ccc w ccs roo o co 35, 019, 308 | 27, 644, 330 
shipments of Pennsylvania anthracite coal ..... 2.2... ccc eee eee 59, 362, 851 | 57,492, 522 
Total production of all kinds of coal.....................Luueeeeee eere 319,068,229 |  314,421,255 
Total production of coke... oellolcc ue is RR Eee eal es short tons.. . 25,262,360 | 23, 621, 520 
shipments of Connellsville coke.........................- ccc ween cee do.... 13, 345, 230 : 12, 427, 168 
Shipments of Pocahontas Flat Top coke... 0.0... ec cee eee do.... 1,693, 403 | 1, 617, 801 
Production of pig iron, including spiegeleisen and ferromanganese....... 18,009, 056; 16, 497, 033 
Production of spiegeleisen, ferromanganese, and ferrophosphorous....... 192, 661 220, 392 
Production of Bessemer steel ingots and CastiNg8s.......ooooooooommonmoo... R, 0092, 829 7, 859, 140 
Production of open-hearth steel ingots and castings..................LLu 5, 829,911 5, 908, 166 
Production of all kinds of steel ingots and castings...:...............LLL.. 14,531, 978 | 13, 859, 887 
Production of structural shapes, not including plates ..................... 1,095, 813 | 949, 146 
Production of plates and sheets, except nail plate..................LLuu... 2,599, 605 | 2, 421, 398 
Production of all rolled iron and steel, except rails ...........oooooooooo.- 10, 215, 220 | 9, 728, 670 
Production of Bessemer steel rails .... 2.000.220. c cece e cnc esses eerte 2, 946, 756 2,137, 957 
Production of all kinds of rajls..........ooooooooomoococcnrncncocarnonono no. 2,992,477 | 2, 284, 711 
Production of iron and steel wire rods.................llleeee eee ee eee 1, 503, 155 | 1, 699, 025 
Production of all rolled iron and steel, including rails .................... 13, 207, 697 12, 013, 381 
Production of iron and steel cut nalls................. kegs of 100 pounds.. 1,435, 893 1, 283, 362 
Production of iron and steel wire nails.................... ecce do.... 9, 631, 661 11, 926, 661 
Imports of Iron Odin 950, 410 457,613 
Exports Ol ITON OF@ e cs ous se chia a eee ea e D HULI ER ue Re EE eR E E ER UE 80, 611 213, 865 
Imports of fron and steel, foreign value........oooooocoooomomomommmmmrmoco. $41, 255, 864 $21, 621, 970 
Exports of iron and steel, home value .......o.oococoococooocomccnncccnarnos.. £09, 035, 865 | $128, 553, 613 
Miles of new railroad built (estimated for 1904).................... 000200 4,715 4, 252 
Tonnage of steel vessels built in the calendar year ........................ 295, 840 | 160, 809 


— A e —— M— AAA —— —M—- — 


An examination of the foregoing table will show how general was 
the reaction in the iron trade and auxiliary industries in 1904. There 
was a shrinkage in that year in nearly all lines of production as com- 
pared with 1903. "The decrease in the production of pig iron was 
1,512,219 long tons; in Bessemer steel ingots and castings, 733,689 
long tons; and in all kinds of rails, 707,716 long tons. The decrease 
in the shipments of Pennsylvania anthracite coal was 1,870,309 long 
tons; in Lake Superior iron ore, 2,167,039 long tons, and in Connells- 
ville coke, 917,762 short tons. The only noteworthy increases in pro- 
duction in 1904 as compared with 1903 were in open-hearth steel, 78,255 
long tons; in wire rods, 195,573 long tons; and in wire nails, 2,295,000 
kegs. The decline in imports of iron and steel in 1904 as compared 
with 1903, and the increase in exports were features of the iron trade 
in 1904 which helped to mitigate the severity of the reaction in that year. 
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EXPORTS OF IRON AND STEEL. 


According to the Bureau of Statistics of the Department of Com- 
merce and Labor the statistics of domestic exports of iron and steel in? 
the calendar years 1903 and 1904, were as follows: 


Exports of domestic iron and steel in 1903 and 1904. 


1903. | 1904. 
Article. ——MM ; 
Quantity. | Value. | Quantity. | Value. 
Long tons. Long tons. 

PU TOD AA A A si qs 20, 379 $394, 334 49, 025 $764, 543 
Scrap and A TUBE DUO IA 8, 034 | 117, 972 26,785 373, 329 
BAr PEG ex ooo E RAE ed A EVRRRARA SERE PA 19, 380 796, 631 29, 582 1, 133, 128 
Steel bars or rods, other than wire rods............... 17, 802 929, 915 25, 894 1, 240, 728 
Bis a A a decease 22, 360 713,718 20, 073 695, 448 
AA CoWEEEXV duane M A Flies 181 1, 405 23, 870 
e aea ESSA E LP B Rad iE ds 30, 656 937, 719 414,845 | 10,661,222 
Billets, Ingots, and blooms....:: o4 ode eo room Rhe. 5, 445 141, 924 314, 324 6, 150, 035 
A and Sefoalk. i.i oen es PE 2, 141 101, 839 8, 435 162, 039 
Iron streets and plates........... TIC E ELTE IET 4, 782 273, 618 4, 728 248, 120 
SACADOS AÑO Di siria a ERA Ka FAR REI 13, 312 657, 713 50, 477 2, 064, 241 
Tin Pinter and terne plabén, iciae couronne Ros 292 28, 481 7, 898 651, 774 
Sorecturel Iron and MOON ies duoeseoxiakckeuenu codecets 30,641 | 1,788,556 55,514 2,777,768 
Wir radares 108, 521 5, 528, 726 | 118,581 | 5,935,093 
AA MEA AAA 8, 890 424, 985 | 9, 274 416, 455 
"Wienalla snc SEN... dare E x: 31,453 | 1,410,105 | 32,788 | 1,599,005 
AN other, including: tacks. Liioorececéas ss) ra cars 2,821 | 288, 395 3, 046 350, 837 
REO TN RAE T QR T RS number.. 18,966 | — 136,569 24,763 175,947 
Castings, not elsewhere specified... eran au e ons] en nnn ree 5 200 DUE I A 1, 372, 314 
CA oeste PERIERE ANAD e ab ERE DVCREHCU ES UE IRI QR Ve RS 389,897 lación. ir 435, 092 
A RT AO A E <A E 8 ERE 1, 486, 151 
Cist Sula REC A FEovikaU EA number..| 20,260 | 1,825,503 20, 070 | 1, 871, 100 
BOCES, DOTAR BUD, LLL URS Dii Rer FEAR REN PERRO ress | TR 6,986,807 luicarcrinna, 5,553, 473 
BAWR LLL con Ce a Aa ae eee ey ae PEREAT EA TL ae Eve MD Tae RAS | 570, 056 
Tools; not. Claswhere speciei 1.1.5220 24a aono porro 4,086,970 1... 2 sn xus | 5,053,084 
Rloctrick] máeldüery AA PP IO AO siii 6,675,766 
Laundry DSC ..i eis caw casas seeuantoevdoconuevs pee | 502,201 1. o2 a s 512, 542 
Metalwork [vig machinery, i era oékh in acsazéón a 2A sasies rris ¡IDO 088. 1, 4.222 ais 3, 483, 232 
Printing presses, and parts of .................-.-..--- CIPRO | GIA Le sce 1, 450, 993 
Pumps and pumping machinery...................... [eee | DINI ABS El PPP 2, 733, 625 
E AAA Rai EerERAA pe 6,940, TI4. 1.5 52e 4e s | 6,019,161 
Bhoemaking MACHINES cisco ER ER le | 884,995 dicción: 1, 240, 096 
a PAR E number. | 8 16, 657 3 | 5, 062 
¡Pa AAA disa 287 | 3,099,521 517 | 4,697,340 
AA AA do.... 1,730 | 714,508 | 2,155 | 1,099,600 
Parts of engines and boilers................eeeeee eee ele eene. D 218, AAA | 2,003,323 
Typewriting machines, and parts of............ LLL. Depas Rud | 4,537,396 | GEGEN MA 4, 138, 651 
Wood-Wolkiti DIBODIBOTY O." 55 avesececss n eue a 359,838 |............| 628, 714 
All other ACTIONS Lees. oL E Rpe ER REPARARE EUR e E e Eth T ET 20, 068, rand — | 22,915,952 
Pipes WHE A PREPA | 5,919,340 |............ | 7,303,900 
NIS AA AAA TTE number. -| 3,740 209, 544 | 4, 552 242,815 
Boalek and DRIEDODUS, << ovis risake dieses ccccw abc srcc depose ts e 702.908 AAA 605, 513 
Stoves, ranges, and parts Of........2-...00---00e-0eeee HOSTS 981, 475 | ARE MOSS. 810, 971 
PR is uiii. PRA ace CoC bere DOTADO listadin x asd 10, 215, 415 

TN ch cic A RR de dieses 326,590 ' 99,035,865 | 1,167,674 | 128, 553, 613 
Agricultural implements, additional ................. ......-----. 22, 951, S ERE 21, 654, 892 


IPIE OE Lascia Iu COL Rd ses ae AAA 80, 611 255, 728 | 213, 865 458, 823 
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EXPORTS OF AGRICULTURAL IMPLEMENTS. 


The exports of agricultural implements from the United States 
amounted in the calendar year 1904 to $21,654,892, against $22,951,805 
in 1903, $17,981,597 in 1902, $16,714,308 in 1901, $15,979,909 in 1900, 
$13,594,594 in 1899, $9,073,384 in 1898, and $5,302,807 in 1897. 


IMPORTS OF IRON AND STEEL. 


The following table, compiled from statistics obtained from the 
Bureau of Statistics of the Department of Commerce and Labor, gives 
the quantities and values of imports of iron andsteel and manufactures 
thereof in the calendar years 1903 and 1904: 


Imports of iron and steel into the Unued States in 1903 and 1904. 


| 1903. 1904. 
Article. | TELS i Do AAA 
Quantity. Value. Quantity.| Value. 
— — E _Á_EE-- —— M MOM TOTAM el e 
| Long tona. | *  'Longtons. 
Pig iron, spiegeleisen, ferromanganese, etc .......... 599,574 - $11, 173, 302 79,5 $1,765,107 
Scrap iron and serap steel .............LLeueeesee eee | 82, 921 | 1,273,941 , 13,461 189, 506 
Bar TO o oe uela ge UN eM MID EMEN e ES EU | 43, 393 1, 904, 469 | 20, 911 918, 842 
Iron and steel rails -...o.ocococccccccnoccccocononcccons (0 95,555 2,159,273! 31,776 808, 775 
Hoop, band, and seroll iron or steel................... 1,525 | 74, 898 2,135 60, 934 
Steel ingots, billets, blooms, ete... eene | — 61,570 | 7,331,299 , 10,801 | 1,535,913 
Sheet, plate, and taggers’ iron or steel ................ 11,557 540, 272 4,165 302, 500 
Building forms, and all other structural shapes, fitted 
E A ceo eta es oho Ran t Carers tty eras 8, 865 256, 265° 7,203 210, 936 
Tin plates and terne plates .................. esee 47,360 | 2,999,252 | 70,652 | 4,354,761 
Wire rods, of iron or steel ............................ 20, 836 | 1,028, 977 15,313 707,779 
Wire, and articles made from ........................ 5,018 728, 430 3, 956 624, 892 
O A A Lu up uds a A D US 250 35, 378 167 24,192 
CHATS acce a Noc bed blade EP PER E did ade 373 62, 481 858 60, 583 
Cutlery .oocscseaxebe ze ES A ROAD ud auctae sus dps eed s 1,903,895 |.......... 1,811,511 
Files, flle blanks, rasps, and flont«............LLuuuull]ee eese eee 82,939 |.......... 80, 994 
A O a aE Ea 687,917 |.......... 586, 571 
Shotgun barrels, in single tubes..........oooooooococoojoocnnnoccon.. 198,126 |.......... 186, 945 
Müchileli oio A uu wu ecu d ees erre 3,927,165 socis 2, 792, 885 
Need] zac etui i a iode reve tsdieus mesurer ze E 466,294 |.......... 428,975 
O A iade eai 4,421,291 '.......... 4, 179, 339 
A e i e irs 1,178,797 | 41,255,864 | 266,398 | 21,621,970 


The large imports of iron and steel in 1903 were caused by the 
abnormally large demand in 1902 and in the early part of 1903, many 
orders sent abroad in 1902 not being filled until 1903; but the great 
decline in the imports of iron and steel in 1904 was due to the reaction 
in the home demand in the second half of 1903, which continued into 
the summer of 1904. 

Of the pig iron imported in recent years a large part was spiegel- 
eisen and ferromanganese, but in 1902 and 1903 there was a great 
increase in the imports of foundry and Bessemer pig iron. This 
increase was not continued in 1904, but there will again be an increase 
in 1905. 
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In February, 1905, a cargo of 4,000 tons of English pig iron was 
received at Philadelphia to be exported back to England, with benefit 
of tariff drawback, as cast-iron pipe. Other purchases of foreign pig 
iron have since been made to be used in the export trade in steel rails 
and other finished products. 


AVERAGE MONTHLY PRICES OF IRON AND STEEL. 


In the following table are given the average monthly prices of lead- 
ing articles of iron and steel in Pennsylvania in 1903 and 1904 and in 
the first four months of 1905. The prices named are per long ton, 
except for bar iron, which is quoted by the 100 pounds from store at 
Philadelphia and from mills at Pittsburg, and for steel bars by the 
100 pounds at Pittsburg mills. 


Average monthly prices of iron and steel in Pennsylvania from January, 1903, to April, 
1905, inclusive. 


i — = -————ÀM———— Um 


` i 
e | 


Best re- 


_ _ ——— — 


l 
No. 1 | Gray ' sai Steel ; fined ¡Best re- 
s foun- forge Ad Besse- rails, at E bar fined Bar 
suis at QTY pig pig | hi mer pig’ mills, m “+1 iron, bar jsteel, at 
Yearand month. | phija. iron,at iron,at iron atp iron,at,— in mills | from. — iron, at mills, 
del- Phila- Phila- Pitts- Pitts- | Penn- p Pitta- store, mills, lat Pitte- 
shia del- del- pure | burg.) syl- burg, | Phila: at Pitts) burg. 
I ` | phia. | phia. E. vania. IE: del- burg. 

| phin. | 
o tere Em ——Q————— 4 D 

1903. | | | 
January............ $23.50 $21.00 $20.50 $20.50 $22.85 | 825.00 , $29. 60 | $2. 20 | $2. 00 $1.64 
February .......... 23.76 | 23.75 20.00 20.5 21.91 | 28.00 30.00 2.20 2.00 1.60 
Martel 24.50 23.50 19.50 20.87 21.85 | 28.00 30.62 2.20 | 2. 00 1. 60 
Apr uev evi 24. 90 | 22.70 19.10 20.45 21.28 | 28.00, 30.20 2.20 | 2.00 1.60 
MA 24.50, 21.37 1862, 19.87 20.01 ¡ 28,00, 30.25, 2.16| 2.00% 1.60 
June .......... sss] £».50 20.62 18.00 18.87 19.72 2&.00 28,87 | 2.08, 177! 1.60 
Var secte 22.00 19.00, 17.50 17.90 18.93, 28.00, 27.10 '2.01 | 1. 70 | 1. 60 
August............. 19.37 ' 18,00 | 15.81 ' 16.04 18.35 | 28.00 | 27.90 1. 93 1.70 | 1. 60 
September ......... 18.75 17.50; 14.94 15.25 17.22 | 28,00 ' 27.00 1.81, 1.7 | 1.60 
October ............ 17.50 16.70 14.05 14.20; 16.00 | 28,00 | 27.00 1.81 | 1.70 1.60 
November ......... 16.37 16.00| 13.75 | 13.00, 15.19 | 28,00 | 2400! 1.71] 134 1.3% 
December.......... | 15.40 15.85 13.75: 12.50 14.40 | 28,00 ¡ 23,00 1.71 | 1.30 1.30 

1904. | 
JADUIA Voce 15.87 15.50: 13.50 | 12.81 13.90 | 28.00 | 23.00 1.71 1.30 1.30 
February .......... 15.00 015.50 13.50 12.75 13.66 | 28.00 ' 23,00 1.71 1.31 1.30 
Mitch 16.70 15.45 13.90 13.17 14.03 | 25.00 | 23.00 1.71 1.38 1.33 
Aprile ue 18. 37 15. 75 | 13.75 | 13.09 14.19 | 28.00) 238.00 1.71, 1.50 1.35 
DEN edes sert ,O085 15.40 | 13.55 12.62 | 13.60 | 25.00 | 23.00 | 1.71 1.50 1.32 
TUNG cus a 14.50 15.19 13981, 12.27 | 12.81) 28.00 23.00! 1.71. 1.50; 1.30 
UI ii , 14.12 | 14.94 , 13.12, 11.92 | 12.46 | 28.00 23.00 i 1.71 1.50 1.30 
AUBUSCoo aaa | 14.55 15.00 | 13.00 11. 89 12.76 | 28,00. 23.00 | 1.71 1. 50 1.31 
September ......... 15.50 15.00 12.87 11.75 12.69 ' 2.00 2125 1,71 1.50 1.33 
Oetober............ 16. 25 ! 15.12 | 13.19 — 12.30 13.10 | 28,00 19. 50 1.71 1.50 1.30 
November ......... | 17.70; 16.40 | 14.75  14.25| 15.15 | 28.00 — 20.40 1.710, 1.52 1.32 
December.......... i 20.25 17.62 | 16.00 | 15.85| 16.72 | 28.00 21.00 1.81, 1.76 1.38 

1905. | | | 
January............ 232.00 17.75 | 16.06 | 16.11 16.72, 28.00 22.50 1.91 1. 80 1.45 
February .......... 23.00 17.75 15.62 15.99 | 16.20. 28,00 23.37 1.91 1. 50 1. 45 
Mareh AA ' 2420 18.00 16.00 16.00 16.35 . 28.00 | 23.70 | 1.91 1.90 1.50 
Adtil o ek 24.50 — I& 25. 16.00. 15.77 | 16.35. 28,00! 23,75 1.91 1.82! 150 

I | | 
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AVERAGE YEARLY PRICES OF IRON AND STEEL. 


The following table gives the average yearly prices of leading arti- 
cles of iron and steel in Pennsylvania,ind of wire nails at Chicago from 
1900 to 1904. These prices are obtained by averaging monthly quota- 
tions, which have in turn been averaged from weekly quotations. The 
prices given are per ton of 2,240 pounds, except for bar iron and bar 
steel and cut and wire nails, which are quoted by the 100 pounds and 
in 100-pound kegs, respectively: 


Average yearly prices of iron and steel, 1900-1504. 


Article. | 1900. | 1901. ' 1902. | 1903. | 1904. 
T ———————————— — — D | » C been. ^ X 
Old fron T rails, at Philadelphia...........ooooocooomomom..o... | $19.51 | $19.32 ' $23.83 $21.17 | $10.22 
No. 1 foundry pig iron, at Philadelphia ..............0.0.006. | 19.98 | 15.87 22.19 | 19.92 | 15.57 
Gray forge pig iron, at Philadelphia .................leeeees- | 16.49 | 14.08 19.20] 17.13] 13.67 
Gray forge pig iron, at Pittsburg ...........c.ccceccceeeeeeees | 16.90| 14.20 | 19.49; 17.52 | 12.89 
Bessemer pig iron, at Pittsburg......................eeeeeeeee | 19.49 | 15.93 20.07 | 1%, 9X 13.76 
Steel rails, at mills, in Pennsylvania...................-.-0-- |^ 32.29 | 27.33 28.00 | 28,00 | 28.00 
Steel billeta, at mills, nt Pittsburg..........o.ooooooomommmomm... | 25.06 | 24.13 | 30.57 , 27.91 22.18 
Best bar iron, from store, at Philadelphia........ooooooo..... 1.96 1.84 2.13 i 2.00 1.72 
Best bar iron, at mills, at Pittsburg ........oo.ooooomomc.o o... (02.05 1.80 1.9% ]. 77 1. 48 
Steel bars, at mills, at Pittsburg. .........oooooooocnooooommom... | 1. 63 1. 47 | 1.67 | 1. 56 1.32 
Cut nails, from store, at Philadelphia...................uuu.. Qo 246 2; 20 2.29 2. 36 2.01 
Wire nails, base price, at Chicago............... 20. c cece eae ee 2.76 2.41 2.15 | 2.13 1. 96 
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AVERAGE MONTHLY PRICES OF STEEL BARS AT 
PITTSBURG. 


The following table, compiled from weekly quotations in the Amer- 
ican Manufacturer, gives the average monthly prices of steel bars, per 
100 pounds, at mills in Pittsburg from 1898 to 1904: 


Average monthly prices of steel bars at Pittsburg, Pa., per 100 pounds, 1898-1904. 


Month. | 1X98, 1899. 1900 1901. ' 1902. 1903. 1904. 


January coco nan esee retirees ! $1.00! 81.07 | $225] 8120. 81.58) $1 64 | $1.20 
A eb ERR rao nu ML ida | 1.00 1.09 2.25 1.27 ].5 1. 60 1.30 
MIC uis a nds 99 1. 45 2.25 1.44 1. 50 1.60 1.33 
REDH A 95| L75| 212 | 150 167 | 1.60 1.36 
EE AS ICA: 9 | 1.71] LA| 150, 1.80. L60) 1.32 
A A 95 | 206 | 1.79 | 1.50 | 1.80 | 1.60, 1.30 
A ath care ctl So ented atti 9 | 2.00] L| 1.62! 1.72] 1.60] 1.30 
ya | ee ae A N wl 2.21] 1.05] 1.50) 1.75] 1.60 1.31 
September: ici ica 99 2.50 1.12 1.50 1.75 1.60 | 1.33 
AN 100 | 260] 1.15] 1.52] 1.69 | 160. 1.30 
NOVOmDGE Ss caes 1.01 2.46 1.18 1.60 1.60 1.37 1.32 
December ...........00.-cccecccceecccececess 1.00} 225| 1.20] 160| 1.68] 1.30 1.38 

KVOIREU GI eoo PD dis es | 1.98 | L6]! L4| 167) 156: L3 


The lowest quoted price at which steel bars were sold at Pittsburg 
within the last seven years was 95 cents per 100. pounds; this price 
prevailed in April, May, June, and July; 1898. 
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AVERAGE MONTHLY PRICES OF CUT NAILS AT 
PHILADELPHIA. 


The following table gives th® average monthly base prices of cut 
nails, per keg of 100 pounds, from store at Philadelphia, since 1897, 
as reported by the Duncannon Iron Company: 


. 


Average monthly prices of cut nails at Philadelphia, from store, 1897-1904. 


[Per keg of 100 pounds. ] 


1598, | 1899, | 1900. | 1901. | 1902. | 1903. | 1904. 


Month. | 1897. | 

Af vetita C Lm | 81.60 | $1.35 | $1.40; $2.80 2.95 | $2.30 | $2.33 $2.05 
February ......... cessere nene 1.55 | 1.35 | l65| 280| 2.27] 220] 236 2.00 
Mat db nba 1.55 1.30 1.75 2.80 2.27 2.25 2.36 2.00 
A a 1.50 | 130 1.95] 262| 2.30] 230| 2.41 2.05 
MAG hese E A 145] 1.30, 1.95) 2.45| 2.30 | 2.30 | 2.41 2.05 
¡Meal | 145! 1.30, 220, 242] 230] 230| 241| 2.05 
Arar OE 10. 130! 230| 2.30! 230| 230) 2.41 2.05 
MVR PEIO deese decimate 1.40| 1.30) 2.35! 230] 2.30] 2.20] 2.41; 2.00 
Beptember Lic 2 1.45| 130, 260] 22 2.35 | 2.30 | 2.41 1.95 
Delos L45) 130| 275| 2» 2.30 | 2.30] 2.41 1. 90 
AA 1.40 | 1.30 2. 80 2. 30 2.30 2.30 2.20 2. 00 
December...........eeeeee nennen ;, L40| 130| 280| 2.25| 230] 230] 2.20 2.05 

AVETABE. AA | 1.47 | 1.31 | 2211 2.46 | 2.29 | 2.29 | 2.36 | 2.01 


AVERAGE MONTHLY PRICES OF WIRE NAILS AT CHICAGO. 


The following table, compiled from quotations in the Iron Age, gives 
the average monthly base prices of standard sizes of wire nails, per 
keg of 100 pounds, in carload lots, free on board at Chicago, in the 
eight years from 1897 to 1904, inclusive: 


Average monthly prices of standard sizes of wire nails at Chicago, 1897-1904. 


(Per keg of 100 pounds. ] 


Month. | 1597. | 1898. | 1899. 1900. | 1901. | 1902. | 1903. | 1904. 

PU ciouabo Dunes SOAM deus | $1.50 | $1.55 | $1.59 | $3.53 | $2.35 : $2.16 | $2.05 $2.04 
February ...........2.ecceceeeee ne 145| 1.57, L73 3.58] 245 220; 212 2. 05 
Matilioo do 1.50 | 1L55| 7.09  3,.53| 2.45, 2.20] 2.20 2. 09 
A iuc L OMA E SUE 1.45| 147 | 225 328| 2.45| 2.20] 2.15 2.10 
Maya enue danger fa Loved ded 1.42: 145]| 235 258] 245] 220] 215 2.10 
o tat ate UE 142] 1.43] 2.00 248] 245: 220| 2.15 2.07 
re RERUM EEUU: 1.35] 1.36 | 92.70, 243| 245; 220| 2.15 2.05 
IUE USD 0 a ta 1.37 1.36 2.80 2.43 2.40 2.20 2.15 1.90 
September ........ eese esee 1.50! 1.45] 3.10 2.35 |o 2.45 2.15 | 2.15 1.75 
October ..............0ee MOM ER 1.62] 147| 3.20) 235| 242 | 2.05! 215 1.75 
November .......0..ceecceeceecesees 1.50] 2.40] 3.258 2.35} 2.35! 200] 2.15 1.77 
December........2cccccceeccecceeees | L50| 1.37 | 3.53 | 2.38 | 225 | 2.00| 200] 1,88 

AN ia (1465 L| 260) 275| 241] 215° 2.18} 19% 
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AVERAGE MONTHLY PRICES OF STEEL SHIP PLATES AT 
PITTSBURG. 


The following table gives the average monthly prices, per long ton, 
of steel ship plates free on board at Pittsburg from October 1, 1900, 
to May 15, 1905: 


-Arerage monthly prices of steel ship plates at Pittsburg, Pa., from October 1, 1900, to May 
15, 1905. 


[Per long ton.) 


Month. | Price. | Month. Price. 


| Month. | Price 
ncn DE woche eee GL OG 

1900 | 1902. | : 1904. | 
October ............. $24. 64 | MAY loc eee axY 835.84 ' January ............ $35. 84 
November........... 28. 00 | JUNG so ioo 35. 84 | February........... | 36. 84 
December ........... | 30.24 ' July................ 85.84 | March .............. 85. 84 

1901. , August ............. 35.84 | APO ueste 85. 84 
January ............- | 31.36 | September. ......... O E A | 85. 84 
February ............ 31. 36 October............. 35.84 IU | 85. 84 
March. Lade" | 33. 15 | November eed sad de ; 85, 84 p July Scis ehm l 85. 54 
Por MECHNNER i 35. 84 December .......... | 35.84 | August ............. 35. 84 
MAS os 85.84 1903. i Eo UR. AS Bs 

ctober............. L 

June...........eee- | 35. 84 January ............ 35.84 | Novombüti: nudes 31. 36 
july... ; 35.84 February........... 35.34 |’ pombe 
AUG US ele , 35.84 March .............. 35.84 | A DE beaten 82. 37 
September. .......... 35. 84 | April pe eres 35.84 | 1905. 
(CEDDOE: eere dues 35. 84 MAY Te 35.84  January............ 33. 60 
November........... 85.84 | June. ..............- 35.84 ' February ........... 35. 35 
Pos SB. Sly RE | 35.84 | Mareh.............. 35. 84 

1902. | ies ae er iios 35. 84 
January ............. | 35.84 | September ORE | 35.84 + Mav]15.............. 35. 84 
February ...........- 35.84 |. October............. | 35.84 | 
Mire ocean 35.84 | November -......... 35.84 | 
APO Ease 35.84 ^ December .......... | 35. 84 


The average annual price of steel ship plates at Pittsburg was $34.87 
per long ton in 1901, $35.84 in 1902, $35.84 in 1903, and $34.52 in 1904. 


AVERAGE QUARTERLY PRICES OF BEAMS AND CHANNELS 
AT PITTSBURG. 


The average quarterly prices, per 100 pounds, of steel beams and 
channels at Pittsburg from 1894 to 1905 have been as follows: 


Arerage quarterly prices of beams and channels at Pittsburg, 1894-1905. 


[Price per 100 pounds. j 


| First [Second Third Fourth First See ond Third Fourth | A 


Year. quar- | quar- quar- quar- aver Year quar- quar- | quar- quar- a 
ter. | ter. P ter. ter, | SB" terr ter, | ter. ter | 989 

1894 ..... | $1.21 | $1.20 | $1.27 $1.25 | $1.23 | 1900..... 82. 25 2.21 | $1.68 | 81.50 $1.91 
1885 ..... | 1.21 1.25: 1.56 1.58; 1.40  1901..... 1.51 1.60 1. 60 1. 60 1.58 
ls ..... | LH 1.49, 1.55 1.50 1.19 1902..... 1.60 1. 60 1.60! 1.60 1.60 
1997... 155] 133 98! 1.09 | 1.21 1903... 1.60 | 1.60 | Lo) 1.60; 1.60 
Ie... LIS Lg, 119 | 120] 1.17 1904..... 1.60 | 1.60 | 1.55, 141 | 1.54 
1°98 ..... 2.25 1.53  1905..... I. 99 A areas | A | — 


135| L60 02.12: 
\ | 
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During the period covered by this table the lowest average quarterly 
price for beams and channels was in the third quarter of 1897, when 
the ruling price was 98 cents per 100 pounds. The highest average 
quarterly price was in the last quarter of 1899 and the first quarter of 
1900, when it was $2.25 per 100 pounds. 


AVERAGE MONTHLY PRICES OF DOMESTIC TIN PLATES. 


The following table gives the average wholesale monthly prices of 
American Bessemer tin plates, I. C., 14 by 20, per box of 100 pounds, 
at mills in Pennsylvania, from 1901 to 1904, inclusive: 


Average wholesale monthly prices of tin plates at mills in Pennsylvania, 1901-1904. 


Month. Price. Month. Price. 


s =" | 


Month. | Price. 


Month. Price. | 

1901. | 1903. | 1904. 
JADUATY ..:005.: 30 | $4. 00 | aa DeC Qm $4.00 || January ....... $3.60 || January ....... $3. 56 
February....... | 4.00 | February ...... 4.00 ' February...... 3.60 | February...... 3.45 
March .......... | 4. 00 | Mareh cscs oss 4.00 || March......... 3.80 | March...... 26] 3.45 
ROG 5055030005 ALO MA | ee TRE De: | sessa | 8.80 | ADHI ere | 3. 45 
MOS rro | 4.00 MET MA £001 My 2:1. 22-2 | 5,90 | MET sir =< 3. 45 
JUNG EOS S00 i) PRS iusso osi 4,90 12086... 2€; 8.90 || JUDO cases ons | 3.45 
ion 4.00 | July ........... 4.00 | July ........... 3.80 | July ........... O Ba 
August... iioii 4.00 || August ........ 4.00 | August ........ 3.80 ¡ August ........ 3. 30 
September ..... 4. 00 | September..... | 1.00 || September..... 3.80 | September..... 3.30 
o A 4.00 | Octobet........ 4. 00 | October ....... 3.80 | October........ 3.30 
November...... 4.00 || November..... 3.60 | November..... 3.65 | November..... 3.39 
December ...... 4,00 || December ..... | 3.60 | December ..... 3. 60 f December..... 3.47 
Average..| 4.00 | Average . -| 3. 93 Average.. 3.74 Average .. 3.41 


| | | 


The average monthly price of tin plates at mills in Pennsylvania 
was $3.55 per box in January, 1905; $3.55 in February, $3.55 in March, 
$3.55 in April, and $3.55 in May. 


AVERAGE YEARLY PRICES OF FOREIGN TIN PLATES. 


The following table gives the average yearly prices of imported coke 
Bessemer tin plates, I. C., 14 by 20, per box of 108 pounds, at New 
York, freight and duty paid, from 1890 to 1898, inclusive: 


Average yearly prices of imported tin plates at New York, 1890-1898. 


Price. Year. | Price, 


Year. Price. || Year. | 
M RIA PRO RR REA NOR ONFE, | "EAN APARATO | $3. 80 
MODE. Tr is ca S 5.94 | joo RA ER DN qM reed 3.90 
UN eee eer BO AMOS A | 3. 87 | T ROTE | 4.00 


In recent years tin plates have been imported chiefly by the oil and 
canning interests to obtain the benefit of the drawback. 


Digitized by Google 
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AVERAGE YEARLY PRICES OF DOMESTIC TIN PLATES. 


The following table gives the average yearly prices of domestic 
Bessemer tin plates, 1. C., 14 by 20, per box of 100 pounds, at mills 
in Pennsylvania, from 1899 to 1904, inclusive: 


Average gearly prices of domestic tin plates, 1899-1904. 


Year Price Year. | Price | Year Price 
Dn cA S SR ee ee LC ENS [CU A AA E A A E A A E ENTIRE S M oe er ee 
ju eco A kdwee eke $4. 06 | 190]... 2 ilc | E | $3.74 
A M RE | 4.47 ' 


| 1902 Mrs 3.93 TM esee 3. 41 


TOTAL PRODUCTION OF PIG IRON. 


Twenty States made pig iron in 1904, against 22 in 1903. The total 
production of pig iron in 1904 was 16,497,083 long tons, against 
18,009,252 tons in 1903. The following table gives the half-yearly 
production of pig iron in the last six years: 


Production of pig iron in the United States, 1899-1904, by half years. 
[Long tons.) 


-— ———— —— — 


Period. | 1699. | 199. | 1901, 1902. 1903. 1904. 
MEE NULLUM QUA ung icc 
First hüll reads | 6,289,167 | 7,642,569 | 7,674,613 | 8,808,574 | 9,707,367 8,173,438 
Second half................L. | 7,331,536 — 6,146,673 | 8,203,741 | 9,012,753 | 8,301,885 K, 323, 595 

TOllil. abi | 13, 620, 703 | 13,789, 242 | 15,878,354 | 17,821,307 | 18,009,252 | 16, 497, 033 


The production of pig iron in 1904 was 1,512,219 tons less than in 
1903. "The last months of 1904 showed a steady increase. 

The following table gives the production of pig iron by States in 
1903 and 1904, in the order of their prominence in 1903: 


Production of pig iron in 1903 and 1904, by States. . 
[Long tons.] 


State. | 1908. | 1004. | State. ! qe. ^ 190. 
BRE DERE NOIL NERA. AAA | EMEN PENES ONERE PAE is 
Pennsylvania ............ | 8,211,500 | 7,644, 321 | Michigan ................ | 244, 709 | 233, 225 
O a cutus , 38,287,134 | 2,977,929 || New Jersey .............. 211,66; , 262, 294 
IUOS: ooi eo etes | 1,692,375 , 1,655,991 | West Virginia............ : 199, 013 | 270, 945 
Alabama ............ sees , 1,561,398 | 1,453,513 | Kentucky....... sese (0 102,441 37, 106 
NUM York doutes b ada N i 552, 917 605, 709 | Alas ds aud | 75, 602 70, 156 
Virginia oues ees y vs | 544, 034 310, 526 ! Georgia ............. ees | 
Tennessee ................ 418, 368 302, 096 | Connecticut.............. 14,501 8,922 
Maryland ........... A 324,570 | — 299,441 j Texas... sisse l 1,63 b, 530 
Wisconsin ................ Massachusetts ....... NA 3, 265 3, 149 
Minnesota................ | "mM NES e, MIC 
i Total 18,009, 252 | 16,497,033 


Missouri.................. 
Colorado ................. | 270, 289 161, 776 
| 


*"""--).:-2225 


- 
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PRODUCTION OF PIG IRON ACCORDING TO FUEL. 


The production of pig iron in 1904, classified according to the fuel 
used, was as follows, compared with the four preceding yen:'s: 


Production of pig iron according to fuel used, 1900-1904. 
= 


[Long tons.] 


Fuel used. 1900. 1901. 1902. | 1903. | 1904. 
A A, A. uf n ¡IO CA 
Bituminous, chiefly coke................. | 11,727,712 | 13,782,386 , 16,315,891 ¡ 15,592, 221 | 14, 931, 364 
Anthracite and coke mixed........... e 1,636,366 ^ 1,668,808 | 1,096,040 | 1,864,199 1, 196, 867 
Anthracite al0Ne......o.o.ooococnconooo.. 40. 682 43,719 | 19, 207 47,118 31, 273 
Chareca laura A S bes 339,874 | — 260,147 ! — 378,604 | — 504,757 NET 
Charcoal and coke ....................... | 44, 608 23, 294 11,665 ons "X MEHR 

TOU) c | 13,789,242 | 15,878,354 17, 821, 307 821,307 | 18, 009, "ug 16, 497,033 
| | EE 


PRODUCTION OF BESSEMER PIG IRON. 


The production of Bessemer and low-phosphorus pig iron in 1904 
amounted to 9,098,659 tons, against 9,989,908 tons in 1903. The fol- 
lowing table gives the production of Desa pig iron by States in 
each year from 1899 to 1904. Bessemer pig iron made with charcoal 
is included. Low-phosphorus pig iron is included for 1901, 1902, 1903, 
and 1904, but not for 1899 and 1900. 


Production of Bessemer pig iron in 1899-1904, by States. 


[Long tons.] 


State, | 1899. 1900. | 1901. 1902. 1903. 1901. 
Pennsylvania ................ | 4,473,493 | 4,242,397 | 4,885,877 | 5,130,022 | 5,213,143 4,511, 999 
ORIO 25 csset ead. esiste. 1, 552, 965 1, 898, 663 , 2,637,091 | 2,927,005 | 2,122,676 2,138, 442 
IHINoiR. onoo cere du sss ^ 1,230,169 | 1,175,241 — 1,394,430 © 1,495,298 ; 1,388,683 1, 424,030 
Maryland su are ; 210, 670 260, 653 | 297,119 | 296, 971 | 321,784 292, 642 
West Virginia................ d | | SMS d 

: . 187, 858 169, 802 166,597 | 182, 937 198, 658 267, 505 
North Carolina .............. | | 
Colorado. isis 96, 364 118, 146 147, 216 | 201,580 176,116 112,318 
hentüeky of ce cocina dec — l | da : , 
| 22, 756 IdcddO b eeiieisevas | 9, 746 26, 856 25, 209 
NT 000. J 
Wisconsin................ 002. | | 
Michigan 0... err as | 14,519 21,785 39,941 | 82,328 111,340 76,031 
Minnesota ................... | 
New Jersey ...............lu. 13, 984 | 
ee es | 40, 300 28, 492 66,681 | 129,823 250, 483 
NON VOT RK A sas e eR TOWERS | 
Virginia co ooococcccnccnccnnos | l 
Alabama EE A i Ede: 1 .oonoo nooo]... .......»... | .c...nÁoo....... y 4 | ...<.-.. .<.-.... 
Totàl... eiii uius ,o| 8,202,778 | ET 943, 152 | 9, 596, 793 | 10, 393, 168 ° 9, 959, 908 | 9, 098, 659 
| | 


Of the production of Bessemer and low-phosphorus pig iron in 
Pennsylvania in 1904 the Lehigh Valley made 64,494 tons; the Schuyl- 
kill Valley, 38,973 tons; the lower Susquehanna Valley, 255,091 tons; 
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Allegheny County, 2,975,596 tons; the Shenango Valley, 752,238 tons; 
and the remainder of the State, 425,607 tons; total, 4,511,999 tons. 

In Ohio in 1904 the Mahoning Valley produced 914,445 tons of Bes- 
semer and low-phosphorus pig iron; the Hanging Rock bituminous 
district, 101,656 tons; the lake counties, 596,932 tons; and other parts 
of Ohio, 525,409 tons; total, 2,138,449 tons. 


PRODUCTION OF BASIC PIG IRON. 


The production of basic pig iron in 1904, not including charcoal pig 
iron of basic quality, was 2,483,104 tons, against 2,040,726 tons in 
1903, an increase of 442,378 tons. The production of basic pig iron, 
by States, since 1900 is given in the following table: 


Production of basic pig iron, 1900-1904, by States 


[Long tona.] 
State. 1900. 1901. 1902. 1903. 1904. 

New York and New Jersey............... 4, 929 34, 320 90, 736 117, 802 113, 688 
Pennsylvania, Allegheny County ........ 446, 543 568, 516 932, 532 791,175 1, 245, 142 
Pennsylvania, other counties............ 344, 065 442, 744 596, 216 626, 078 560, 605 
Virginia, Tennessee, and Alabama ...... 179, 117 301, 444 295, 191 267, 999 319, 329 

Ohio, Illinois, Wisconsin, Missouri, and ° 
Colorado cas pra 97,12 101, 826 123, 916 237,672 244, 340 
TOA dices arian: 1,072,876 | 1,445,850 | 2,038,590 | 2,040, 726 2, 483, 104 


Maryland, Tennessee, Illinois, and Wisconsin did not make basic 
pig iron in 1901 or 1902, as in some previous years, and Maryland and 
Wisconsin did not make any in 1903 or 1904. Colorado made basic 
pig iron for the first time in 1903, but was not a producer in 1904, 

A significant feature of these statistics is the increased production 
of basic pig iron in 1904, a year of generally reduced production. In 
the same year the production of Bessemer pig iron declined 891,249 
tons as compared with the production in 1903. 


PRODUCTION OF SPIEGELEISEN, FERROMANGANESE, 
AND FERROPHOSPHORUS. 


The production of spiegeleisen, ferromanganese, and ferrophos- 
phorus in 1904, included in the total production of pig iron, was 220,392 
tons, against 192,661 tons in 1903. The production of ferromanganese 
alone in 1904 amounted to 57,076 tons, against 35,961 tons in 1903, and 
of spiegeleisen alone to 162,370 tons, against 156,700 tons in 1903. 
The spiegeleisen and ferromanganese produced in 1904 were made by 
New Jersey, Pennsylvania, lllinois, and Colorado. "Tennessee was 
the only State which made ferrophosphorus in 1904, its production 
amounting to 946 tons, all made by one company. In 1903 no ferro- 
phosphorus was reported by pig-iron manufacturers. 

H. Doc. 21,59-1——6 
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PRODUCTION OF PIG IRON IN PENNSYLVANIA, BY 
DISTRICTS. 


The production of pig iron in Pennsylvania, by districts, in 1904 was 
as follows: Lehigh Valley, 156,098 tons; Schuylkill Valley, 409,416 
tons; lower Susquehanna Valley, 397,156 tons; Juniata Valley, 
120,471 tons; Allegheny County, 4,383,169 tons; Shenango Valley, 
1,011,440 tons; western Pennsylvania, except Allegheny County and 
the Shenango Valley, 864,048 tons; charcoal (whole State), 2,593 tons; 
total, 7,644,321 tons. Pig iron was not made in the upper Susque- 
hanna Valley in 1903 or 1904. 

In 1904 the Shenango Valley lowered its output 126,721 tons as 
compared with 1903; Allegheny County increased its production 
171,600 tons; western Pennsylvania, outside of Allegheny County 
and the Shenango Valley, decreased 62,966 tons; the Lehigh Valley 
lost 192,798 tons; the Schuylkill Valley lost 141,144 tons; the lower 
Susquehanna Valley lost 100,450 tons; the Juniata Valley lost 113,998 
tons; and charcoal lost 1,477 tons. 

In 1901, 1902, and 1903 Allegheny County made a little more than 
one-half the production of Pennsylvania but less than one-fourth the 
country's total production. In 1904 it made 57.3 per cent of the total 
production of Pennsylvania and over 26 per cent of the country's 
total production. 

In each of the years 1902 and 1903 Pennsylvania made 45.5 per cent 
of the country's total production of pig iron, and in 1904 it made a 
little over 46.3 per cent. 


PRODUCTION OF PIG IRON IN OHIO, BY DISTRICTS. 


The production of pig iron in Ohio in 1904, by districts, was as fol- 
lows: Mahoning Valley, including the furnaces at Leetonia, 1,917,186 
tons; Hocking Valley, 17,600 tons; lake counties, 807,957 tons; 
miscellaneous bituminous, 687,601 tons; Hanging Rock bituminous, 
247,297 tons; Hanging Rock charcoal, 988 tons; total, 2,977,929 tons. 

The decrease in production in the Mahoning Valley, including the 
furnaces at Leetonia, in 1904 compared with 1903 was 46,773 tons; in 
the lake counties the decrease was 21,647 tons; in the miscellaneous 
bituminous district it was 142,851 tons; in the Hanging Rock bitumi- 
nous district it was 80,382 tons; in the Hanging Rock charcoal district 
it was 8,552 tons; and in the Hocking Valley it was 9,300 tons. 

Of the country's total production in 1904 Ohio made a little over 18 
per cent, almost the same percentage as in 1903. 


LJ 


PRODUCTION IN THE SHENANGO AND MAHONING 
VALLEY S. 
The production of pig iron in the Mahoning Valley, in Ohio, which 
includes the furnaces at Leetonia, and in the Shenango Valley, in 
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Pennsylvania, in 1898 was almost exactly the same, the former produ- 
cing 769,334 tons and the latter 769,677 tons. In 1899 the Mahoning 
Valley made 932,165 tons and the Shenango Valley made 937,215 
tons. In 1900 the Mahoning Valley went away ahead of its rival, 
making 1,002,362 tons, against 800,214 tons in the Shenango Valley. 
In 1901 the Mahoning Valley further increased its lead, producing 
1,404,857 tons, against 979,875 tons in the Shenango Valley. In 1902 
the Mahoning Valley increased its production to 1,438,087 tons, while 
the Shenango Valley jumped to 1,254,933 tons, the gain in the Mahon- 
ing Valley amounting only to 33,230 tons, while the Shenango Valley 
increased its production 215,058 tons, showing & comparative gain of 
241,828 tons in favor of the Shenango Valley, although the Mahoning 
Valley was still 183,154 tonsinthelead. In 1903 the Mahoning Valley 
produced 1,263,959 tons and the Shenango Valley produced 1,138,161 
tons, a decrease as compared with 1902 of 174,128 tons in the Mahoning 
Valley and of 116,772 tons in the Shenango Valley. In this year the 
Mahoning Valley led its rival by 125,798 tons. In 1904 the produc- 
tion in the Mahoning Valley fell to 1,217,186 tons, a loss as compared 
with 1903 of 46,773 tons. In the Shenango Valley the production also 
declined in 1904, falling to 1,011,440 tons, a loss of 196,721 tons. In 
that year the gain in the Mahoning Valley over its Pennsylvania rival 
amounted to 205,746 tons. 


STOCKS OF UNSOLD PIG IRON. 


Statistics of stocks of unsold pig iron do not include pig iron made 
by the owners of rolling mills or steel works for their own use, but 
only pig iron made for sale and which had not been sold. The stocks 
of pig iron which were unsold in the hands of manufacturers, or which 
were under their control in warrant yards and elsewhere at the close 
of 1904, and were not intended for their own consumption, amounted 
to 408,792 tons, against 623,254 tons on June 30, 1904, and 591,438 
tons on December 31, 1908. Warrant stocks not controlled by the 
makers are not included. The American Pig Iron Storage Warrant 
Company held 55,350 tons of pig iron in its yards on December 31, 
1904, of which 17,700 tons, included above, were reported to us as 
being still controlled by the makers, leaving 37,650 tons in other hands. 
Adding this 37,650 tons to the 408,799 tons noted above gives us a total 
of 446,442 tons that were on the market at the close of 1904, against 
598,189 tons in 1903, 49,951 tons in 1902, 73,647 tons in 1901, and 
446,090 tons in 1900. 


NUMBER OF COMPLETED FURNACES. 


The whole number of completed furnaces in the United States at 
the close of 1904 was 429, against 425 at the close of 1903. The 
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following table shows the number of furnaces at the end of each year 
since 1899, not counting abandoned furnaces: 


Number of completed furnaces, 1899-1904, according to fuel used. 


Fuel used 1899 1900. 1901 1902 1903 1904 
Bituminous coal and coke........................--- 235 240 257 272 283 300 
Anthracite and anthracite and coke mixed ......... 99 94 90 81 77 73 
Charcoal and charcoal and coke mixed ............. 80 72 59 59 60 56 
Total cou aba 414 406 406 412 425 429 


P During the first six months of 1904 the number of furnaces actually 
in blast during a part or the whole of the period was 295, and during 
the last half of the year the number was 297. 


FURNACES IN BLAST IN THE LAST SIX YEARS. 


The whole number of furnaces in blast on December 31, 1904, was 
261, against 216 on June 30, 1904, and 182 on December 31, 1903. 
The number of furnaces in blast at the end of 1904 was 45 larger than 
on June 30 of the same year and 79 larger than on December 31, 1903. 
The number of furnaces out of blast at the close of 1904 was 168, us 
compared with 243 at the end of 1903. The following table shows the 
number of furnaces in blast at the close of each year since 1899: 


Number of furnaces in blast, 1899-1904, according to fuel used. 


Fuel used. | 1899. | 1900. | 1901. | 1902. | 1903. 1904. 
| 
Bituminous coal and coke....................... ees | 191 155 188 222 120 206 
Anthracite and anthracite and coke mixed ......... 68 45 ol 52 29 3s 
Charcoal and charcoal and coke mixed ............. 30 32 24 | 33 33 17 
Tota o ds i 289 232 266 307 182 . 261 


ANNUAL CONSUMPTION OF PIG IRON. 


The consumption of pig iron in the last five years is approximately 
shown in the following table. Warrant stocks not controlled hy the 
makers are included in unsold stocks for each year. 


Annual consumption of pig iron in the United States, 1900-1904. 


[Long tons. 


| 
| 1900. 1901. | 1902. 1903. 1904. 
Domestic production..................... | 13,789,242 | 15,878,354 17, 821, 307 | 18,009,252 | 16,497, 033 
Imported AA i4 nuu 92, 565 62,930 | 619, 354 599, 574 79, 500 
Stocks unsold Jan. 1...................... 68, 309 446, 020 73, 647 49, 951 598, 489 
Total aupply.................... ees. 13,910, 116 | 16,357, 304 | 18,514,308 | 18,658,777 | 17,175,022 
Deduct stocks Dec. 31 .................... 446, 020 13.647 ! 49, 951 598, 489 446, 442 
Also eXDOTÍS. 2 acia 286, 687 81,211 27,487 20, 379 49, 025 


Approximate consumption......... 13,177,409 | 16,232, 446 ` 18, 436, 570 | 18,039, 909 | 16,679,555 
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Although the production of pig iron in 1904 fell below that of 1903 
by 1,512,219 tons, the consumption in 1904 was only 1,360,354 tons 
less than in 1903, the stocks of unsold pig iron at the close of 1904 
being 152,047 tons less than at the close of 1903, while imports of pig 
iron greatly declined in 1904. 


LIMESTONE CONSUMED IN MAKING PIG IRON. 


The limestone consumed for fluxing purposes by the blast furnaces 
of the United States in the production of 16,497,033 tons of pig iron 
in 1904 amounted to 8,195,036 long tons. The average consumption 
of limestone per ton of all kinds of pig iron produced was 1,112.6 


` pounds in 1904, against 1,193 pounds in 1903, 1,192.8 pounds in 1902, 


1,186.5 pounds in 1901, and 1,205.6 pounds in 1900. The consumption 
in 1904 by theanthracite and bituminous furnaces was 1,128 pounds per 
ton of pig iron made, and by the charcoal furnaces it was 373.6 pounds. 


PRODUCTION OF PIG IRON BY GRADES. 


The following table gives the total production of pig iron in the 
United States in 1900, 1901, 1902, 1903, and 1904, by grades. Prior 
to 1900 the production of all grades was not ascertained. A few 
thousand tons of castings direct from the furnace are included in the 
totals for white and mottled and miscellaneous grades of pig iron for 
1908 and 1904. 


Production of pig iron in 1900-1904, by grades. 


[Long tons.] 
Grade. 1900. 1901. 1902. 1908. 1904. 
Bessemer and low phosphorus ........... 7,979,327 | 9,596,793 | 10,393,168 | 9, 989, 908 9, 098, 659 
Basic (mineral fuel)...................... 1,072,376 | 1,448,850 | 2,038,590 | 2,040, 726 2, 483, 104 
A 793, 092 639, 454 833, 093 783, 016 550, 836 
Foundry and high silicon................ 3,376,445 | 3,548,718 | 3,851,276 | 4,409, 023 3,827, 229 
Malleable Bessemer ................... e. 178, 413 256, 532 311, 458 473, 781 263, 529 
Whiteand mottled and míscellaneous.... 129, 909 87, 964 172, 085 120, 137 - 83,9284 
Spiegeleisen PMID 207, 505 231, 822 168, 408 156, 700 162, 370 
Ferromanganese ............ eee n 48, 472 59, 639 44,573 85, 961 58, 022 
Direct castings -....ooooooommmmmmomomomo.. | 8,703 8, 582 B.0960 PA Sadek eee ks 


TOUT visas eaEE SR s diner sue VENE e Sees | 13, 789, 242 | 15, 878, 354 | 17, 821, 307 | 18,009,252 | 16, 497, 053 


t 


Of the total production of pig iron in 1904 over 55.1 per cent was 
Bessemer and low phosphorus, as compared with over 55.4 per cent in 
1903; nearly 23.2 per cent was foundry, against 24.4 per cent in 1903; 
15 per cent was basic, against over 11.3 per cent in 1903; 3.3 per cent 
was forge; 1.3 per cent was spiegeleisen and ferromanganese; and 
almost 1.6 per cent was malleable Bessemer. White and mottled and 
miscellaneous grades and furnace castings did not amount to 1 per cent 
in 1903 and 1904. 
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Included in the 3,827,229 tons of foundry pig iron made in 1904 are 
69,730 tons of ferrosilicon, made in Pennsylvania, Virginia, West 
Virginia, Kentucky, and Ohio, a small part of which was made with 
electricity. In 1903, 51,516 tons of ferrosilicon were made. Pig iron 
containing 7 per cent of silicon and over is classified as ferrosilicon. 
Virtually all the charcoal iron made is classified as foundry pig iron. 
Alabama is now the leading producer of foundry pig iron and Penn- 
sylvania of forge pig iron. 


PRODUCTION OF BESSEMER STEEL. 


The total production of Bessemer steel ingots and castings in the 
United States in 1904 was 7,859,140 long tons, against 8,592,829 tons 
in 1903, a decrease of 733,689 tons, or 8.5 per cent. The production 
in 1903 was 545,534 tons less than in 1902, in which year the produc- 
tion was the largest in the history of the country. 

The following table gives the production of Bessemer steel ingots 
and castings in the last five years by States. Of the production in 
1904, 16,051 tons were direct castings, against a similar production of 
18,099 tons in 1903 and 129,548 tons in 1902. 


Production of Beasemer steel in the United States, 1900-1904, by States. 


[Long tons.] 
State | 1900. 1901. 1902. 1903 i 1904. 
Pennsvlvüni&.... eee eer e il ep e et | 3, 188,731 | 4,293,139 | 4,209,326 | 3,909,436 ' 3,464,650 
i I 
ONO Peds exc scutes chante eeu ee edens | 1,388,124 | 2,154,846 | 2,528,802 | 2,330, 134 2, 050, 115 
A b REDI E UV ste ERES 1,115,571 | 1,324,217 | 1,443,614 | 1,366,569 1,257,190 
Other States. cui rl 692, 344 940, 300 956, 621 986,690 | 1,087, 185 


O | 6,684,770 | 8,713,302 | 9,138,363 | 8,592,829 | 7,859,140 


There were no Clapp-Griftiths works in operation in 1904 and only 
2 Robert-Bessemer plants were active. Eleven Tropenas plants were 
at work, as compared with 8 in 1903. In addition 2 plants made steel 
by the Bookwalter process and 5 plants in special converters. With 
the exception of the Clapp-Griffiths plant all these works make a 
specialty of steel castings. 

The following table. gives separately the production of Bessemer 
steel ingots and castings from 1898 to 1904, all made by the acid proe- 
ess. Prior to 1898 Bessemer castings were included with ingots. 
Basic Bessemer steel has not been made in this country since 1897, when 
about 69,000 tons of ingots were produced at Troy, New York, bv the 
Troy Steel Company. 
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Production of Bessemer ingots and castings, 1898-1904. 


[Long tons.] 
Year. | Ingots. | Castings. Total. 
o CDI uuu vA PUE a ed sd dE Cu e pa Mu Uer dE 6, 605, 478 3,539 | 6,609, 017 
155 S os UEQeRe x ewe E A eee de cae Med REM EC DELE CE PI LEES 7,982, 415 3, 939 7,586, 354 
O "———————— ————— RÀ 6, 678, 303 6, 467 6, 684, 770 
jc prc E C 8, 706, 538 6,7 8, 713, 302 
LOUD A A beeen Meee Ce ome eee ee cae 9, 125, 815 12, 548 9, 138, 363 
jb ——————Á———————P——MÓ— 8,574,730 18, 099 8, 592, 829 


jr C ——P——————ÁÁ——Ó 7,843, 089 16, 051 7, 859, 140 


NEW BESSEMER STEEL CASTING PLANTS. 


No new standard Bessemer plants were built in 1904. Nor was 
work commenced on any new standard Bessemer plants during that 
year. A number of works to make steel by the Tropenas process 
were, however, completed and put in operation in 1904; also one plant 
to make steel by the Bookwalter process and one plant to make steel 
in a special Bessemer converter. 

The new Tropenas plants which were built and put in operation in 
1904 were as follows: Watertown Arsenal, Watertown, Mass., one 
2-long-ton converter, first steel made March 25, 1904; Massachusetts 
Steel Casting Company, Everett, Mass., one 2-long-ton converter, first 
steel made December 29, 1904; Providence Steel Casting Company, 
Providence, R. 1., one 2-long-ton converter, first steel made in May, 
1904; foundations are now ready for an additional 2-long-ton con- 
verter, which may be completed in 1905. United States navy-yard, 
Brooklyn, N. Y., one 2-long-ton converter, first steel made December 
19, 1904; Southern Steel Works, Chattanooga, Tenn., one 2-long-ton 
converter, first steel made December 1,1904. In addition to the above, 
Isaac G. Johnson & Co., (Incorporated), of Spuyten Duyvil, N. Y., 
added one 2-long-ton Tropenas converter to its plant in the summer of 
1904, and its works are now equipped with two 2-long-ton converters. 

The new plant to make steel by the Bookwalter process was erected 
by the Brylgon Steel Casting Company, at Newcastle, Del. It is 
equipped with two 2-long-ton converters. Steel was first made on 
September 22, 1904. The plant to make steel in a special converter 
was built by the Milwaukee Steel Foundry Company, at Milwaukee, 
Wis. Steel was first made on March 15, 1904. The converter has a 
capacity of 1 ton at each blow. 

All the plants enumerated above make a specialty of steel castings, 
although occasionally a few ingots are made. Some of these ingots 
are used in the production of forgings. 


88 MINERAL RESOURCES. 


PRODUCTION OF OPEN-HEARTH STEEL. 


The total production of open-hearth steel ingots and direct castings 
in the United States in 1904 was 5,908,166 long tons, against 5,829,911 
tons in 1903, an increase of 78,255 tons, or over 1.3 per cent. While 
this increase was not so great as had been looked for, it should be 
remembered that any increase at all in a year which witnessed a gen- 
eral reaction in business, and especially in the iron trade, marks an 
important advance in the open-hearth branch of our iron and steel 
industries. 

The following table gives the production of open-hearth steel ingots 
and castings, by States, since 1899, in long tons: 


Production of open-hearth steel ingots and castings in the United States, 1899-1904, by 


States. 
[Long tons.) 

State. 1899. | 1900. 1901. | 1902. 1903. 1904. 
o nl oM A —————— | Ore ee OO Ss = Si 
New England................ 57, 124 | 74, 522 170, 876 179, 923 169, 209 195, 901 
New York and New Jersey .. 61, 461 67,361 82, 985 92, 763 104, 598 165, 986 
Pennsylvania................ 2,393,811 | 2,699,502 3,594, 763 4, 375, 364 4, 442, 780 4, 806, 498 
ODIO ui REA ets estes 117,458 130, 191 184, 943 278, 854 369, 349 480, 906 
A cc Ee ERR 246, 183 285, 551 398, 522 435, 461 422,919 308, 215 
Other States. ................. 71,279 141, 008 224, 220 325, 364 321, 106 400, 660 


Total ri | 2,947,316 | 3,398,135 | 4,656,309 | 5,687,729 | 5,829,911 5, 908, 166 
| 


The open-hearth steel made in 1904, including both ingots and 
castings, was produced by 116 works in 16 States—Massachusetts, 
Connecticut, Rhode Island, New York, New Jersey, Pennsylvania, 
Maryland, Tennessee, Alabama, Ohio, Indiana, Illinois, Wisconsin, Mis- 
souri, Colorado, and California. One hundred and eleven works in 17 
States made open-hearth steel in 1903, and 9S works in 16 States made 
open-hearth steel in 1902. 

The production of open-hearth steel ingots in 1904, excluding cast- 
ings, the latter to be noticed hereafter, amounted to 5,605,332 long 
tons, against 5,429,563 long tons in 1903, an increase of 175,769 long 
tons. 


PRODUCTION OF BASIC AND ACID OPEN-HEARTH STEEL 
INGOTS AND CASTINGS. 


In the following table is given the production, by States, of both 
basic and acid open-hearth steel ingots and castings in 1904. The pro- 
duction of open-hearth steel by the basic and acid processes was first 
separately ascertained by the American Iron and Steel Association for 
the year 1896. 
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Production of basic and acid open-hearth steel ingots and castings in the United States in 


1904, by States. 
[Long tons.] 
Basic open-| Acid open- 
State. hearth hearth Total. 
steel. steel. 
New England <a 147, 390 48, 511 195, 901 
New York and New Jersey .....oooooocconorsncorcoccacnrocarosaneos 139, 791 26, 195 165, 986 
PCINSy IVAN D id A a ión 8, 667, 673 638, 825 4, 806, 498 
ORTO sa 427, 948 52, 958 480, 906 
SS 2 eg A 841, 073 17,142 358, 215 
da A O O A aia aaa 382, 492 18, 168 400, 660 
TOU fOE T904 2 uc Quae ox rae e wENPQRA MEE REEL SR UN DRM 5, 106, 367 801, 799 5, 908, 166 
Total for 1903 5.5242 drap Xu o Eas eer EKWEMeUS C EI eM EVEN 4,734,913 | 1,094, 998 5, 829, 911 
Total 1O¥ 1902 oed aevo bur Ra RP Pre REX semeeee dansk ees 4,496,533 | 1,191,196 5, 687, 729 
"Total for 190] curra ti adds 3,618, 993 | 1,037,816 4, 656, 309 
Total for 1900 ecc tu acce via e Ea Usati x e uua a pu a ees 2, 545, 091 853, 044 3, 398, 135 
TOLOSA ii 2, 080, 426 866, 890 2, 947,316 
Total for 1808... ia cc pu MERE E a ME EEWE E 1, 569, 412 660, 880 2, 230, 292 
Total ro det rp SS 1, 056, 043 552, 628 1,608,671 
Total fOr "m 776, 256 522, 444 1, 298, 700 


In 1903 4,734,913 tons of open-hearth steel were made by the basic 
process and 1,094,998 tons were made by the acid process, while in 
1904 the production by the basic process amounted to 5,106,367 tons 
and by the acid process to 801,799 tons. A loss in production by the 
acid process in 1904 of 293,199 tons is indicated by these figures, but 
they also show a gain of 371,454 tons in the production of basic steel. 
This gain is less than the gain of 442,378 tons in 1904 in the produc- 
tion of basic pig iron. In 1902 there were made 4,496,533 tons of 
open-hearth steel by the basic process and 1,191,196 tons by the acid 
process. These figures show a steady decline in the production of 
acid steel. 


PRODUCTION OF OPEN-HEARTH STEEL INGOTS AND 
CASTINGS. 


The following table gives separately the total production of open- 
hearth steel ingots and castings from 1898 to 1904: 


Production of open-hearth steel ingots and castings, 1898-1904. 


[Long tons.) 
Year. | Ingots. | Castings. Total. 
Dor px HE 2,109,705 | ^ 120,587 2, 230, 292 
1898.5. A dem unes did que ril P EE 2,771,587 169, 729 2, 947,316 
1900. da is Mdb qal as 8, 220, 614 171, 491 3, 398, 135 
D —— a P IÀ 4, 354, 687 301,622 ! 4,656,309 
A A E déand ct ues weds c anew’ 5, 319, 850 367,879 5, 687, 729 
MS A eRe A Ü— E 5, 429, 563 400,348 , 5,829,911 


B. d LM M late haat | 5,605,332 | — 302,534, 5,908,166 
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PRODUCTION OF BASIC AND ACID OPEN-HEARTH STEEL 
INGOTS. 


The following table gives the production of basic and acid open- 
hearth steel ingots in the United States from 1898 to 1904, direct cast- 
ings being omitted. A table giving the production of basic and acid 
open-hearth steel castings will be found on this page. 


Production of basic and acid open-hearth steel ingols, 1898-1904. 


[Long tons.] 
Basic open-| Acid open- 
Year. hearth in- | hearth in- Total. 
gots. gots. 
IRR oo doc ele chine oad ease ew ee WEE REIS REV E EM SM RR E E MEE 1, 540, 952 568, 753 2, 109, 705 
ps n ——€———— — À— MPO ES ME 2, 040, 737 736, 850 2, 777, 587 
iiti a 2, 502, 447 718, 197 3, 220, 644 
Do «ccc ae a A RARE 3, 524, 062 830, 685 4, 354, 687 
A E——————————— Há— pete 4,384, 129 935, 721 5, 319, 850 
A A A ses eneceaeecens 4, 600, 034 829, 529 5, 429, 563 
A ———À 5, 007, 448 597, 884 5, 606, 332 


PRODUCTION OF BASIC AND ACID OPEN-HEARTH STEEL 
CASTINGS. 


The total production of open-hearth steel castings in 1904, as already 
stated, amounted to 302,834 long tons, of which 98,919 tons were made 
by the basic process and 203,915 tons were made by the acid process. 
In 1903 the production of open-hearth steel castings amounted to 
400,348 tons, of which 134,879 tons were made by the basic process 
and 265,469 tons by the acid process. The decrease in the production 
of castings in 1904, as compared with 1903, amounted to 97,514 tons, 
the decline in basic castings amounting to 35,960 tons and in acid cast- 
ings to 61,554 tons. 

The production of open-hearth steel castings was first separately 
ascertained by the American Iron and Steel Association for the year 
1898. The following table gives the production by States in each 
year since this separation was made: 


Production of basic and acid open-hearth steel castings in 1904, by States. 


[Long tons.] 
: Basic Acid 
State castings. | castings. Total 
New England, New York, and New Jersey .................. eee eere 17,193 27,285 41, 478 
PennsvIvanil od. eia be sx uev A ES RR RA a ERRATA 5, 831 128,579 134, 410 
Ohio, Indiana, Iliinois, and other 8tates............... ccce eee eee 75, 895 48, 051 123, 946 
TOOL TOF TO us odee Sete eu tay S pu eau Eae ve t nau dorus 98,919 | 203,915 302, 831 
Total Jor 190] Lo oec A A T oS MUSS dates 134,879 | 265,469 400, 343 
Total for 1909.4 2 La A wt stad A e Ecos 112, 104 | 255,475 307,879 
TODU TOF TO E A E ra 94,941 | 206, 681 301, 622 
TAROT TWO oos d uestes da doi AN 42,644 | 134,847 177, 491 
TOTAL lor 1500 ea lb. Selene ads 39,689 | 130,040 169, 729 
TOMO IB id aba 28, 460 92, 127 120, 587 


AMERICAN IRON TRADE. 91 


In addition to the States named in the table Massachusetts, Con- 
necticut, Tennessee, Alabama, Wisconsin, Missouri, and California 
made open-hearth steel castings in 1904. 

The following table gives the production of open-hearth steel cast- 
ings, by States, since 1898: 


Production of open-hearth steel castings, 1898—1904, by States. 


[Long tons.] 


State. | 1898. | 1899. | 1900. 1901. 1902. 1903. 1904. 


New Jersey.................. 14, 657 21, 640 21,883 87, 154 37, 041 36, 094 44, 478 
Pennsylvania ................. | 47,270 69, 996 78,584 | 108,486 | 152,399 | 182,021 134, 410 
Ohio, 1i ana; Illinois, and | 

other States ................. 58, 660 78, 093 11,024 155, 982 178,139 | 182,233 123, 946 


Total — suse | 120,587 | 169,729 | 177,491 | 301,622 | 367,879 | 400,348 302, 834 


PRODUCTION OF CRUCIBLE STEEL. 


The production of crucible steel in the United States in 1904 ` 
amounted to 83,391 long tons, against 102,434 tons in 1903, a decrease 
of 19,043 tons, or 18.5 per cent. Eight States made crucible steel in 
1904, namely, Massachusetts, Connecticut, New York, New Jersey, 
Pennsylvania, Indiana, Illinois, and Wisconsin. The direct castings 
produced in 1904, included above, amounted to 4,308 tons, against 
5,409 tons in 1903. Pennsylvania made 60,815 tons of crucible steel 
ingots and castings in 1904, against 75,437 tons in 1903. No other 
State made over 8,500 tons in 1904 or 10,500 tons in 1903. Witl the 
exception of New Jersey, all the States named made crucible steel cast- 
ings as well as ingots in 1904. 

The following table gives separately the production of crucible steel 
ingots and castings from 1898 to 1904, in long tons: 


Production of crucihle steel ingota and castinga, 1898-1904. 


[Long tons. ] 
Í 
Year. Ingots. |Castings., Total. 
O I E MM PER Mcr 85,512 — 4,235 | — R9,747 
"s LAF COE E ERREUR PE 97,713 | 3,500 | 101,213 
D UMOR CRT ICD p RE" 96,573 39,989 | 100,562 
T NNMERO MEUM 94, 586 | 3,927 | 98,513 
A ERR A Re MOTEL A PANE NLT 107,817; 4,95 112,772 
Do NNNM E Ern EE 97,025 | 5,409} 102,434 
O PORE MEE TTE RP CISCO RUPEE ORE 79,083 | 4, 308 83, 391 


PRODUCTION OF MISCELLANEOUS STEEL. 


The production of steel in the United States in 1904 by various 
minor processes amounted to 9,190 long tons, against 9,804 tons in 
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1903. Three States made steel in 1904 by minor processes, name. y, 
New Jersey, Pennsylvania, and Indiana. Blister, puddled, and ** pat- 
ented” steel, including ‘‘ patented” steel castings, are included in these 


figures. 
PRODUCTION OF ALL KINDS OF STEEL. 


The production of all kinds of steel ingots and castings in 1904 
amounted to 13,859,887 long tons, against 14,534,978 tons in 1903, a 
decrease of 675,091 tons, or over 4.6 per cent, and against 14,947,250 
tons in 1902. Of the total production in 1904, 13,529,676 tons were 
ingots and 330,211 were direct castings. The maximum production o: 
steel ingots and castings was reached in 1902; the year of next highest 
production was 1903. Puddled, **patented,” and all other kinds of 
steel are included. 


PRODUCTION OF ALL KINDS OF RAILS. 


The production of all kinds of rails in 1904 amounted to 2,284,711 
long tons, against 2,992,477 tons in 1903, a decrease of 707,766 tons, 
or 23.6 percent. The production in 1902 was 2,947,933 tons. In the 
following table the production of all kinds of rails in 1904 is given by 


States. 
Production of all kinds of rails in 1904, by States. 


[Long tons.] 
| 
State. Bessemer. a Iron. Total. 
Pennsylvania.......c.2.ccccccccccecccececcccceccces 801, 657 | 20,451 |.......... 822, 108 
Other States us ewes qlo 1,336,300 | 125, 432 871| 1,462,603 


Tolala cio aiia Shee ees 2,137, 957 145, 883 871 2, 284, 711 


Twenty-six plants in 13 States rolled or rerolled rails in 1904, as 
follows: New York, 2; Pennsylvania, 5; Maryland, 3; West Virginia, 
2; Tennessee, 1; Georgia, 1; Alabama, 3; Ohio, 3; Illinois, 2; Wis- 
consin, 1; Kansas, 1; Colorado, 1; and Wyoming, 1. The year of 
maximum production of all kinds of rails was 1903; the year of next 
largest production was 1902. 


PRODUCTION OF BESSEMER STEEL RAILS. 


The production of Bessemer steel rails in 1904 amounted to 2,137,957 
long tons, against 2,946,756 tons in 1903, a decrease of 808,799 tons, 
or over 27.4 per cent. The maximum production of Bessemer steel 
rails was reached in 1903. In the following table the production of 
Bessemer steel rails is given by States from 1899 to 1904. Rails rolled 
from purchased blooms, crop ends, and ‘‘seconds,” and rerolled or 
renewed rails are included. Renewed rails are rails that have been in 
use and are rolled down to smaller sections after reheating 
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Production of Bessemer steel rails, 1899-1904, by States. 


(Long tons.) 
| 
Bessemer steel rails. 1899. | 1900. 1901. 1902. 1908. 1904. 
Pennsylvania................ 1,224,807 1,195,255 | 1,406,008 | 1,148,425 | 1,186,284 801,657 
OtherStates.................. 1,045,778 ` 1,188,399 | 1,464,808 | 1,786,967 | 1,760,472 1, 336, 800 


Tol ——— 2,270,585 ! 2,383,654 | 2,870,816 | 2,985,392 | 2,946, 756 2,187,957 


In addition to Pennsylvania the States which made Bessemer rails 
in 1904 were New York, Maryland, West Virginia, Georgia, Ohio, 
Illinois, Wisconsin, Kansas, Colorado, and W yoming. 

The production of Bessemer steel rails by the makers of Bessemer 
steel ingots, included above, amounted to 2,084,688 long tons in 1904, 
2,873,228 tons in 1903, 2,876,293 tons in 1902, 2,836,273 tons in 1901, 
2,361,921 tons in 1900, and 2,240,767 tons in 1899. In the following 
table we give the total production of all kinds of Bessemer steel rails 
from 1899 to 1904, the rails rolled by makers of domestic ingots being 
separated from those rolled by companies which did not operate Bes- 
semer converters. 


Production of all kinds of Bessemer steel rails, 1899-1904. 


(Long tons.] 
| { 
Bessemer steel rails. 1899. 1900. | 1901. : 1902. 1903. 1904. 
By makers ...........-.....-- 2,240,767 | 2,361,921 | 2,836,273 | 2,876,293 | 2,873,228 | 2,084,688 
By all others................. 29,818 21, 733 34, 543 59, 099 73,528 53, 269 
Total... eoie ceteras 2,270,685 | 2,383,654 | 2,870,816 | 2,935,392 | 2,946,756 | 2,137,957 


Twenty-two plants rolled or rerolled Bessemer steel rails in 1904, of 
which 5 were located in Pennsylvania, 3 in Maryland, 2 in West Vir- 
ginia, 3 in Ohio, 2 in Illinois, 2 in New York, and 1 each in Georgia, 
Wisconsin, Kansas, Colorado, and W yoming. 


PRODUCTION OF OPEN-HEARTH AND IRON RAILS. 


The total production of open-hearth steel rails in the United States 
in 1904 was 145,883 long tons, against 45,054 tons in 1903, 6,029 tons 
in 1902, 2,093 tons in 1901, and 1,333 tons in 1900. The maximum 
production of open-hearth rails was reached in 1904. Prior to 1903 the 
year of next highest production was 1881, when 22,515 tons were made. 
Alabama rolled almost all the open-hearth rails that were made in 1904, 
Pennsylvania and Colorado being the only other producers. Over 
116,000 tons of the open-hearth rails made weighed between 45 and 85 
pounds per yard and over 8,000 tons weighed 85 pounds or over; the 
remainder, over 21,000 tons, weighed less than 45 pounds. 
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The production of iron rails in 1904 was 871 tons, all rolled in 
Tennessee and Alabama, and all weighing less than 45 pounds to the 
yard. In 1908 the production of iron rails was 667 tons, against 6,512 
tons in 1902, 1,730 tons in 1901, 695 tons in 1900, 1,592 tons in 1899, 
and 3,319 tons in 1898. The maximum production of iron rails was 
reached in 1872, 808,866 tons. 


WEIGHT OF ALL KINDS OF RAILS. 


The production of rails weighing under 45 pounds to the yard in 
1904 shows an increase of 70,621 tons as compared with 1903, but the 
production of rails weighing 45 pounds and less than 85 pounds shows 
a decrease of 282,411 tons as compared with 1903. The great falling 
off in the production of rails in 1904 as compared with 1903 was, how- 
ever, in sections weighing 85 pounds and over to the yard, in which 
the decrease amounted to 495,976 tons. 

The following table gives the production of all kinds of rails in 1904, 
according to the weight of the rails per yard. Street rails are included 
in the total production of rails. Prior to 1897 the weight per yard 
of rails produced was not ascertained by the American Iron and Steel 
Association. 


Production of all kinds of rails in United States, 1897-1904, by kind of rails and by 
weight per yard. 


[Long tons.] 


45 pounds 
Under 45 and. lesa 85 ponnds 


Kind of rails. pounds. and eS | and over. Total 
Bessemer steel rallS............oooooooooormmmnnsomoo.. 269,743 | 1,204, 356 663, 858 2, 187, 957 
Open-hearth steel rallS.........ooooooomocomccoommmooroo.. 21, 269 116, 321 8, 293 145, 883 
Iron MiS it BOT A xw ode aa : 871 
Total for 1904... eo cede leven sandeccs 291,883 | 1,320,677 672,151 2,284, 711 
Total for 1909. 225227 Lex Xu aua Wiebe Sid acere epe oe ne 221,262 | 1,603,088 | 1,168,127 2, 992, 477 
Total IO 190] ocak iade ket rra ak rex E RE TERR RES eR E 261,887 | 2,040,884 645, 162 2, 947, 933 
Total TOF 1901.5. e dE 155,406 | 2,225,411 493, 822 2, 874, 639 
Total AOR 1900. c.v Seres od P ea EDEN ENS EE ED 157,531 | 1,626,093 602, 058 2, 385, 682 
Total AOE 1809 ia ns 133,836 | 1,559, 340 579, 524 2, 272, 700 
Total for 1898 ui cus be xh i uA RN ERE LES. eases 123, 881 1, 404, 150 453, 210 1, 981,241 


Total for 1897, cose es sieuis eve E RE ET RES UEEET 88,896 | 1,223,435 335, 561 1,647,892 


In addition to the rails rolled, 37,776 tons of iron and steel rails were 
imported in 1904. During the same year 416,250 tons were exported. 
In 1903 the exports of rails amounted to 30,837 tons and the imports 
to 95,555 tons. Virtually all the imports and exports of rails are steel 
rails. 

PRODUCTION OF STRUCTURAL SHAPES. 


The statistics of iron and steel structural shapes embrace the pro- 
duction of beams, beam girders, zee bars, tees, channels, angles, and 
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other structural forms, but they do not include plates or girders made 
from plates. Plates are provided for under other classifications, 
and in the general statistics of plates are included all plates cut to 
specifications. 

The total production of strictly structural shapes in 1904 was 949,146 
long tons, against 1,095,813 tons in 1903, a decrease of 146,667 tons. 
Of the total production in 1904, about 941,127 tons were rolled from 
steel and about 8,019 tons from iron. The production of structural 
shapes in 1903 and 1904, by States, was as follows: 


Production of iron and steel structural shapes in United States in 1908 and 1904, by States. 


{Long tons.) 
State. 1903. 1904. | State. 1903. 1904. 
New York and New Jersey. 32, R84 47,657 | Indiana, Illinois, Wyoming, 
Pennsylvania .............. 1,004,375 | 829,167 | . and California ........... 24,363 | — 48,038 
Delaware, Alabama, and i pa ee 
Olisi io AS Y, 191 24, 284 | TOUR lia eee 1, 095, 813 949, 146 


Pennsylvania made over 87.3 per cent of the total production in 
1904, against over 91 per cent in 1903; New Jersey over 4.3 per cent, 
against over 3 per cent in 1903; and Indiana over 3.1 per cent, against 
less than 1 per cent in 1903. No other State made 2.6 per cent in 1904 
or 3 per cent in 1903. 


PRODUCTION OF WIRE RODS. 


The production of iron and steel wire rods in the United States in 
1904 amounted to 1,699,028 long tons, against 1,503,455 tons in 1903, 
1,574,293 tons in 1902, 1,365,934 tons in 1901, and 846,291 tons in 1900, 
showing an increase of 195,573 tons in 1904 as compared with 1903, or 
over 13 per cent. Of the total production in 1904, 1,697,862 tons were 
steel rods and 1,166 tons were iron rods. In 1903 the steel wire rods 
rolled amounted to 1,503,425 tons and the iron rods to 30 tons. The 
maximum production was reached in 1204. The following table gives 
the total production of iron and steel wire rods, by States, in the last 
four years: 


Production of wire rods in United States, 1901-1904, by States. 


[Long tons.] 


State. 1901. 1902. 1903. 1904. 


———— | ———— — — | 


Massachusetts, Connecticut, Rhode Island, New 


York, and New Jersey .........ooooocoonoomomnrosmoa» 76, 101 201, 653 240, 024 228, 289 
Pennsylvania, Kentucky, Alabama, and Ohio........ 808, 716 950, 260 897, 891 973, 801 
Indiana, lllinois, and Colorado....................... 381, 117 422, 380 365, 540 496, 938 


PO fh oops A e cokes 1,365,934 | 1,574,293 | 1,503, 455 1, 699, 028 
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Pennsylvania made the largest quantity of wire rods in 1904, with 
Illinois second, Ohio third, and Massachusetts fourth. Eight other 
States— Indiana, Colorado, Kentucky, New York, New Jersey, Con- 
necticut, Alabama, and Rhode Island—also rolled wire rods in 1904 in 
the order named. All the States mentioned also rolled iron or steel 
wire rods in 1908. 


PRODUCTION OF WIRE NAILS. 


The production of wire nails in the United States in 1904 amounted 
to 11,926,661 kegs of 100 pounds, as compared with 9,631,661 kegs in 
1903, an increase of 2,295,000 kegs. The following table gives the 
production of wire nails, by States, in 1902, 1908, and 1904, in kegs of 
100 pounds. 


Production of wire nails in United States, 1902-1904, by States. 


[Kegs of 100 pounds.] 


State. 1902. | 1903. 1904. 
New Hampshire, Massachusetts, Rhede Island, and Connecticut. 309, 651 | 230, 264 247, 157 
New York, New Jersey, Pennsylvania, Ohio, and Alabama....... 7,345,483 ¡ 6,540,452 7,791, 661 
Maryland, West Virginia, Kentucky, Indiana, and Illinois....... 3,160,899 | 2,525,474 | 3,236,120 
Michigan, Wisconsin, Colorado, and California................... 166, 213 | 835, 471 651, 723 
o ce cr AIME NE EI UE M ane onesies 10, 982, 246 | 9,631, 661 | 11, 926, 651 


The wire nails produced in 1904 were all made of steel, and were 
turned out by 56 works, as compared with 57 in 1903, 62 in 1902, 61 
in 1901, 56 in 1900, and 59 in 1899. For 1903 it was necessary to esti- 
mate the production of two wire nail plants and for 1904 to estimate 
the production of one plant. The maximum production of wire nails 
was reached in 1904. 


PRODUCTION OF CUT NAILS. 


The statistics of the production of iron and steel cut nails and cut 
spikes embrace only standard sizes of nails and spikes cut from plates. 
They do not embrace railroad and other forged spikes, wire nails of 
any size, machine-made horseshoe nails, cut tacks, or hob, clout, basket, 
shoe, or other small sizes of nails. 

The production of cut nails and spikes cut from plates in 1904 was 
1,283,362 kegs of 100 pounds each, against 1,435,893 kegs in 1903, a 
decrease of 152,531 kegs. In 1886 the maximum production of 
8,160,973 kegs was reached. In 1904 the production of wire nails 
exceeded that of cut nails by 10,643,299 kegs, in 1903 by 8,195,768 
kegs, in 1902 by 9,348,484 kegs, in 1901 by 8,261,552 kegs, in 1900 
by 5.660,485 kegs, in 1899 by 5,718,790 kegs, and in 1898 by 5,846,254 
kegs. 
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Eleven States made cut nails in 1904 and 11 in 1903. The following 
table gives the production of iron and steel cut nails bv States from 
:1899 to 1904, in kegs of 100 pounds. The wire-nail production is 
added to the table. Except West Virginiu and Kentucky all the Stutes 
which produced cut nails in 1904 decreased their production as com- 
pared with 1903. Of the total production of cut nails in 1904 about 
887,675 kegs were made from steel plates and about 395,687 kegs from 
iron plates. 


Production of cut nails in the United States, 1899-1904, by States. 
[Kegs of 100 pounds.] 


¡x—— —— e — —— o A — ————————— —— — —— A AA A AA A 


State. 1899. | 190. | 1901. | 199. | 1903 | 1904 

E E am a Tl Y E M NER p HE MEE INCUN dd Mos | ove 

Pennsylvania................ 920, 133 | 777,611 833, 469 752, 729 | 725, 000 698, 326 

(lp pc | — 886,215 | — 961,216 123,788 | 99, 938 | 69,240) * 54,038 

West Virginia and Indiana «| 178, 006 168, 469 150, 222 271, 362 | 271, 508 245, 997 

Massachusetts and New Jer- | | 

lc MMC P O 149, 700 155, 968 179, 474 , 167, 963 143, 89S 128, 943 
lillinols, Marvland, Virginia, j 

and Kentucky ............. 255, 286 | 193, 230 240, 657 304, 990 223, 417 145, 059 
Wisconsin, Colorado, and | | | 

Culifornia.................. 15, 000 17,000 14, 630 | 36, 780 9, 500 8, 000 

See os i In ie a manda. 7. 23$ ihe ue 

Total cut nails......... 1,901,310 ! 1,573, 494 1, 542, 240 | 1, 633, 762 | 1, 435, 593 1, 2x3, 362 

Total wire nails........ 7,618,130 | 7,233,979 | 9,803,822 | 10,982,216 , 9,631,661 — 11,926,661 

aT pu mi lx EX ullis rcd —-— | MESS tee eh TET Ca A Fae Re E 

Grand total............ 9, 572, 470 | 8,807, 473 | 11,346, 062 12,616,008 11,067,551 | 3,210, 023 


| 


— eee ne ——À —— M aar == - — T —— 


PRODUCTION OF PLATES AND SHEETS. 


The production of iron and steel plates and sheets in the United 
States in 1904, excluding nail plate, amounted to 2,421,398 long tons, 
against 2,599,665 tons in 1903, a decrease of 175,267 tons, or over 
6.8 per cent.” Of the total production in 1904 about 2,353,685 tons 
were rolled from steel and about 67,713 tons from iron. Skelp iron 
and steel are not included in the statistics of plates and sheets, but 
are classed with hoops, bars, ete., elsewhere. The following table 
gives the production, by States, of all kinds of iron and steel plates and 
sheets in 1902, 1903, and 1904. 


Production of iron and steel plates and sheets in the United States, 1902-1904, by States. 
[Long tons.] 


————————————————————————— —————————— "e. 


State. 190. | 1903 | 1904 

EIA AA A ee En 

New England, New York, and New Jersey ........oooooooooomocno. 9, 240 | 12, 560 | 14, 599 

Pennsylvania .................s. O tt age ate ean ater Gh 1,808,207 1,771,715 | 1,555,941 

Delaware and Maryland ..........ooooonccnconorararonrcnanono cc. | 34, 282 | 23, 703 | 23, 056 

West VIII ads l 67,072 | 56, 361 108, 964 

Kentucky and Alabama.......................ecereeee rre 56, 823 | 40,635 | © 44,845 

O T mE ! 0 404,902 403, 705 | 490, 192 
Indiana, lllinois, Michigan, Missouri, Wisconsin, Colorado, and | | 

CRITOITIN os Aces isin cece PC REM DE Sa ey Le ae aa | 284, 853 290, 956 182, 901 

jc "iem 2,665, 409 — 2,599,665 2,421,898 


o — À——ÀÁ E À— MM — — — — — A — pe —M— ——— 


H. Doc. 21, 59-1——7 
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Fourteen States rolled plates and sheets in 1904, aguinst 15 States in 
1903. Of the total production of plates and sheets in 1904 Pennsyl- 
vania made over 64.2 per cent, against over 68 per cent in 1903; Ohio 
over 20.2 per cent, against over 15.5 per cent in 1903; West Virginia 
over 4.5 per cent, against over 2.1 per cent in 1903; and Illinois over 
3.1 per cent, against over 5.7 per cent in 1903. Indiana, Kentucky, 
Maryland, Delaware, Missouri, Massachusetts, Alabama, New Jersey, 
New York, and California also made plates and sheets in 1904 in the 
order named. Connecticut, which rolled plates and sheets in 1903, was 
not a producer in 1904. Michigan and Wisconsin, which made plates 
and sheets in 1902, were not producers in 1903 or 1904. 

The production of iron and steel nail plate in 1904 was 61,601 tons, 
of which about 42,182 tons were steel and about 19,419 tons were iron. 
These figures are not included in the foregoing table. 


PRODUCTION OF BLACK PLATES, OR SHEETS, FOR 
PINNING. 

The production of black plates, or sheets, for tinning in 1904, which 
is included in the preceding table, amounted to 472,569 long tons, 
against 490,652 tons in 1903, a decrease of 18,083 tons, or over 3.6 per 
cent. Of the production in 1904 Pennsylvania made over 53.4 per 
cent, against over 52 per cent in 1903. Ohio, Indiana, West Virginia, 
Illinois, Maryland, and Missouri also made black plates for tinnirg in 
1903 and 1904 in the order named. Almost all the black plates made 
in 1904 were rolled from steel; only a few thousand tons were rolled 
from iron. 


PRODUCTION OF TIN PLATES AND TERNE PLATES. 


The American Iron and Steel Association estimates the production 
of tin plates and terne plates in the United States in 1904 as amount- 
ing to 455,000 long tons, as compared with an estimated production of 
480,000 tons in 1903, a decrease of 22,000 tons, or over 4.5 per cent. 


PRODUCTION OF MISCELLANEOUS ROLLED PRODUCTS. 


In the following table is given the production by States in 1903 
and 1904 of merchant bars, skelp, spike rods, bolt rods, splice bars, 
hoops. bands, cotton ties, strips, rolled axles, rolled armor plate, and 
other forms of finished rolled iron and steel for which statisties have 
not been given in preceding pages. 
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Production of miscellaneous rolled products in 1903 and 1904. 


[Long tons. ] 


State. 1903. 1904. * ' State. 1903. 1904. 

a a — P ——————— Hr A 
Maine and Massachusetts...) — 30,432! 31,858 !Ohlo............ eene | 617,221 | 572,604 
Rhode Island and Connect- | 5 Indi. sois 207, 386 183, 155 

CUL ic S ret (0081516, 71495 lod ooo. 00... 361,693 | 289,904 
BOW NOTR pokorio can caes | 165693 ! MIST Michigan... — T5903 | 47,926 
is Mi Ai A 134,649 | — 127,536 
Pennsylvania ............... | 2, 700, 359 | 2,634,712 , Missiüri eds te e eii | 60,870 50,370 
Delaware and Maryland ..... 33, 330 | 19, 365 Colorado and Wyoming.... 44, 583 29,196 
Virginia E | 41,043 | 30, 502 | Washington, Oregon, and | 
West Virginia ............... 189,098 , 174,572 | California ................ 33, 518 30. 908 
Kentucky ................... 30,233 | 26, 331 | Total... o oo... | 4,952,185. 4,597, 497 
Tennessee and Georgia...... | 22, 939 | 28,923 — . 


Alabama .............-.000-- | 52,078 44,463 | 


A | ————————— ——— ——M 


Of the total production of the above products in 1904 about 2,934,601 
tons were steel and about 1,662,896 tons were iron. 


PRODUCTION OF ALL ROLLED IRON AND STEEL. 


The phrase ** rolled iron and steel” includes all iron and steel rolled 
into finished forms. Forged armor plate, hammered axles, and other 
forgings are not included, nor such intermediate rolled forms as muck 
bars, billets, tin plate bars. sheet bars, etc. 

The production of all kinds of iron and steel in finished forms in 
the United States in 1904 amounted to 12,013,381 long tons, against 
13,207,697 tons in 1903, a decrease of 1,194,316 tons, or over 9 per 
cent. Of the total production in 1904 about 10,953,997 tons were 
rolled from steel and about 1,760.084 tons from iron. Twenty-seven 
States rolled either iron or steel or both iron and steel in 1904, against 
25 States in 1903. The following table gives the total production by 
States of all kinds of finished rolled iron and steel in 1903 and 1904: 


Production of all kinds of finished rolled iron and steel in 1903 and 1904, by States. 
[Long tons.] 


1 
i 


! 
State. | 1903. | 1904. State. 1903. | 1904. 
Maine and Massachusetts. 157, 627 158,085 Alabama ................ 112, 245 | 195, 049 
Rhode Island and Con- | zu. UOBNIO odo 1,883,643 . 1,517,054 
PEET OUT il UNE AAA 405,076; 409,739 
ad de dl a Er AAA 1, 481, 562 | 1,241, 166 
New Jersey..........--..- 145, 282 H0, 572 i Michigan ................ 77,593 | 47,326 
Pennsylvanía ............ 7,171,982 | 6,461,681 | Wisconsin : 204. 685 | 184.511 
Delaware................. 47,673 28,521 . Missouri 75.470 | 59. 210 
SAT and aid 372, 009 286,553 | Colorado and Wyoming..| 169,409 | 169, 649 
Virginia .................. 43, 631 30,746 | Kansas, Washington, | 
West Virginia ............ 252, 331 295,939 | Oregon, and California. 38, 904 | 40, 369 
Kentucky ................ 58,290 ' e Ys EI ERR m*s 
i EN NE Totales cce 13, 207, 697 | 12,013, 381 


i 
Tennessee and Georgia... 23, 208 81,232 | 
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Pennsylvania made over 53.7 per cent of the total production of 
rolled iron and steel in 1904, against over 54 per cent in 1903; Ohio 
over 12.6 per cent in 1904, against over 14 per cent in 1903; Illinois 
over 10.3 per cent in 1904, against over 11 per cent in 1903; New 
York over 4 per cent in 1904, against over 1.9 per cent in 1903; and 
Indiana over 3.4 per cent in 1904, against over 3 per cent in 1903. 
No other State made over 2.5 per cent in 1904 or over 2.9 per cent in 
1903. Minnesota did not roll either iron or steel in 1903 or 1904, but 
it made a small quantity of direct steel castings in both years. 


TOTAL PRODUCTION OF FINISHED ROLLED IRON AND 
STEEL, 1887-1904. 


The total production of iron and steel rolled into finished forms in 
the United States from 1887 to 1904 is as follows. Prior to 1892 
structural shapes were included with bars, hoops, ete. : 


Production of all kinds of finished rolled iron and steel, 1887-1904. 


[Long tons.] 


trop ana [and ico structural Bars. 
Year. E sor Wire rods, pes Nail plate. | hoops, and| Total. 
nai] plate. all other. 
a 2,139, 640 G03) 3D A A ..| 308,432 | 2,184,279 | 5, 235, 706 
D NERO EE 1, 403, 700 609, 827 279,769 |....... Lus. 289,891 | 2,034,162 | 4,617,349 
b.c NRCR UNES 1, 522, 204 116, 496 $63, 8E Loc cescoseus 259,409 | 2,374,968 | 5,236,928 
jM 1, 885, 307 809, 981 Cr 251,828 | 2,618,660 | 6,022,875 
1891.............. 1,307,176 + — 678,927 | 530,607 Vo... eee ee 223,312 | 2,644,941 | 5,390,963 
180) o reote 1,651,844 ! — 751,460 | — 627,829 453, 957 201,242 | 2,579,482 | 6,165,814 
1893.2 ed recs 1,136, 458 | 674,345 | 537,272 387, 307 136,113 | 2,104,190 | 4,975,685 
E EEEE 1,021, 772 652, 900 673, 402 360, 305 108,262 | 1,795,570 | 4,642,211 
IÓ 1, 306, 135 | 991, 459 791,130 517, 920 95,085 | 2,487,845 | 06,189,574 
uds 1,122, 010 965,776 | — 623,986 495, 571 72,137 | 2,236,361 | 5,515,841 
as | Ter 1, 207, 286 970,735 583, 790 | 94,054 | 2,497,970 | 7,001, 728 
o AC ! 1,981,241 | 1,448,301 | 1,071,683 702,197 | 70,188 | 8,239,700 | 8,513,370 
E Les. | 2,272,700 | 1,903,505 | 1,036,398 | 850,376 85,015 | 4,146,425 | 10,294,419 
1k (| eee sis 2,385,682 | 1,794,528 846, 291 815,161 70,245 | 3,575,536 | 9, 487, 443 
Ee 2,874,639 | 2,254,425 | 1,365,934 | 1,013,150 68,850 | 4,772,329 | 12,349,327 
tiras 2,917,933 | 2,665,409 | 1,574,293 | 1,300,326 72,936 | 5,383,219 | 13,944,116 
(ias 2,992,477 | 2,499,665 | 1,503,455 | 1,095,813 64,102 | 4,952,185 | 13,207, 697 
El SN 2,284,711 | 2,421,398 | 1,699,028 919, 146 61,601 | 4,597,497 | 12,013,381 


COMPARATIVE PRODUCTION OF FINISHED ROLLED IRON 
AND STEEL. 


In 1890 the production of finished rolled steel amounted to 3,504,681 
long tons, as compared with 2,518,194 tons of finished rolled iron; in 
1889 to 2,927,656 tons of steel, as compared with 2,309,272 tons of iron; 
and in 1888 to 2,464,086 tons of steel, as compared with 2,153,263 tons 
of iron. Prior to 1888 complete statistics of the production of rolled 
steel were not collected by the American Iron and Steel Association. 
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From 1890 to 1904 the increase in the production of finished rolled steel 
amounted to 6,748,616 tons, or over 192 per cent, while the decrease 
in the production of finished rolled iron amounted to 758,110 tons, or 
over 30 per cent. 

The following table gives approximately by States the total pro- 
duction of finished rolled steel in 1904 as compared with the total 
production of finished rolled iron in the same year. Similar compara. 
tive statistics from 1891 to 1903, inclusive, are not available. 


Comparative production of finished rolled iron and steel in 1904, by States. 


[Long tons.] 


State. Iron. Steel. Total. 


Mairie and Massachusetts ...... Jide dus s eaa A ud rr icta ia doe 13, 690 144, 395 158, 085 
Rhode Island and Connectlcut.........oooooooooncncommonmmmonrosos 23, 889 84, 686 108, 575 
New YOPE uo bleu eU seid eee N a cEELEdU i eO EE 89, 376 397, 494 486, 870 
NOW Jerse o oscuros sand ese ibis misuse tale See bebe d EE 27,047 113, 525 140, 572 
Pennsylvanie T" ————— as 855,453 | 5,606, 228 6, 461, 681 
A O eee sacs cee ese hea a a e tbe c tants 15, 908 12, 618 28, 521 
MAPA A Santa eda ones Weta sents 2, 800 283, 753 286, 553 
VIENA oon cued neat ele en DEREN E E AS qu 27, 726 3, 020 30, 746 
West VIFBIDI Sor: AA TA SA 9, 536 286, 403 265, 939 
Kentucky, Tennessee, and Georgia ...................... eee ere 65, 163 86, 603 151, 766 
Alabama ................. tinc Deu ro M LANCE LS bs Uu nes 38, 058 156, 991 195, 019 
ORO MMC "rc 198,734 | 1,318,320 1,517, 054 
A erp cd nd dex era RERUM ám: epa 184, 155 225, 584 409, 739 
inni qe Kr ccm 98,192 | 1,142, 274 1, 241, 166 
Michigan and WisconsiN..........oooooooonconcccccanccanaccccannas 17,549 214, 288 231, 837 
Kansusand Missouri .iouesed coe eerste ta 48, 374 15, 735 64,109 
Colorado and Wyoming ....................-...e ce ee eee erre 10, 018 159, 631 169, 649 
Washington, Oregon, and California ........ooooccoroconocccconcos 34, 421 1, 049 | 35, 470 


TOA sui ci il P ww da MS ERG 1,760,084 | 10,253,297 | 12,013, 381 


In the following table the approximate production of leading articles 
of finished rolled steel in 1904 is given as compared with the approxi- 
mate production in the same year of like articles of finished rolled 
iron. All miscellaneous products are included: 


Comparative production of leading articles of finished rolled iron and steel in 1904. 


[Long tons. ] 
Article. Iron. Steel. | Total. 

A a ee ——— EE E | — a 
A ETT 871 2, 283, 840 | 2, 284,711 
Stmctural shapes. RE 8,019 941,127 | 949, 146 
Plates and sheets. iia a a | 67,713 | 2,353,655 ' 2,421,398 
e m 19,419 42, 182 61, 601 
WC A side eret iris Ee rore C ELLE E | 1,166 | 1,697,862 | 1, 699, 028 

Merchant bars, skelp, spike rods, splice bars, and other finished | 
rolled PPOUUCIS. 0. cece cee ce cnc cc cee ec cn ccc ececcecccescacees 1, 662, 896 2,934,601 ' 4,597,497 
A PR IU DRE 1, 760, 084 | 10, 253, 297 | 12, 013, 381 
rr rc ce Sa i Ss ps 
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PRODUCTION OF IRON BLOOMS AND BILLETS. 


In 1902, 1903, and 1904 there were no forges in operation in the 
United States for the manufacture of blooms and billets from the ore. 
In 1901 the blooms and billets so made amounted to 2,310 long tons, 
against 4,292 tons in 1900 and 3,142 tons in 1899. All the ore blooms 
produced since 1897 were made by the Chateaugay Ore and Iron 
Company, of Plattsburg, N. Y., at its Standish Works, which were, 
however, idle in 1902, 1903, and 1904. All the Catalan forges in the 
South have been virtually abandoned; none are now active. 

The iron blooms produced in forges from pig iron and scrap in 
1904, and which were for sale and not for the consumption of the 
makers, amounted to 5,743 tons, against 9,940 tons in 1903, 12,002 
tons in 1902, 8,937 tons in 1901, 8,655 tons in 1900, 9,932 tons in 1899, 
6,345 tons in 1898, 7,159 tons in 1897, and 6,494 tons in 1896, all made 
in New York, Pennsylvania, and Maryland. 


PRODUCTION OF IRON AND STEEL IN ALLEGHENY 
COUNTY, PA. 


The following table gives the number of blast furnaces and com- 
pleted rolling mills and steel works and the production of pig iron and 
crude steel, rails, structural shapes, plates and sheets, miscellaneous 
rolled products, and all finished rolled iron and steel in Allegheny 
County, Pa., from 1901 to 1904: 


Production of pig iron, crude steel, rails, etc., in Allegheny County, Pa., 1901-1904. 


[Long tons.] 


| 1901. 1902. 1903. 1904. 


Furnaces built and building ............... number. | 37 40 41 42 
Production of pig TITO. er ad 3,690,011 | 4,260,769 | 4,211,569 4, 383, 169 
Rolling mills and steel works .............. number.. 63 66 65 04 
Production of Bessemer steel ......................... 2,583,595 | 3,094,175 | 2,718, 533 2, 4N7, 412 
Production of open-hearth steel ...................... 2, 199, 191 2,503,245 | 2,604,349 ,— 2,737, 560 
Production of all other steel.......................se. 96, 053 62, 888 51,195 36, 108 
Total production of steel]... 22. ee eee eee eee eee eee 5,138,839 | 5,660,308 | 5,404,377 5, 261, 350 
Production of all kinds of rails....................... 711,031 712, 286 749, 953 556, 210 
Production of structural shapes ...................... 617, 308 773, 144 659, 549 | 601,025 
Production of plates and sheets ...................... 850,285 | 1,010,650 945, 327 839,015 
Production of other rolled products.................. 1,816,587 | 1,977,179 | 1,797,795 1,707, ^45 


Production of all rolled products..................... ! 


3,995,211 | 4,473,259 dia 3, 733, 79^ 


- 
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STEEL VESSELS BUILT IN THE CALENDAR YEAR 1904. 


The following table, furnished by the Hon. Eugene T. Chamberlain, 
Commissioner of Navigation, shows the number and gross tonnage of 
the steel vessels launched in the United States and officially numbered 
during the calendar year 1904. Vessels for the United States Navy 
are not included: 


Monber and tonnage of steel vessela launched and officially numbered in the United States 
in the calendar year 1904, by ports and kinds. 


| 


| Sailing. Steam. | Bees: . Total. 
Ports. N Gross — z Gross Js Gross UN Gross 

NO. ltonnage. *” | tonnage. | N tonnage. ^"^" tonnage. 

Boton; A dance | luna cosi | 5|] 4,070] 6| 5TH oan 9,794 
New London, Conn................ cerea A 1 20,718 | 4 | 4, 000 | 5 | 24, 715 
New Vork NY EE es eretes | 4| 8,996 | al| BAR joo... | a vno 12,479 
NOWRPE No AA A A O eds v VR NE 1 PD M E ET i 1 1,225 
Perth Amboy, No ooooooccccccccoo.o | A AA | 1 45| 1 | «3 2 348 
Philadelphia, PA........oooooooooocos[ooconsfoccconcoso | 19| 33,267. 2 1,908 21, 35175 
Wilmington, Del.................... | ACETUM bum E ETES | 5 8, 263 | 3 1,108 , 8, Y, 366 
Baltimore, Md ...... at A AMEN | 4| 1,801 | 2| 1,052, 6 283 
A never dei e Go EIE Visites 3 1,094 ois bbe or rau i 3 4, 634 
Newport NEWS, VR. coc rte llas | 1 E A AA | 1} 1, 462 

Jacksonville, SA A es ettet | 1 OUI A tais tou D: 1 281 
New Orleans, Las... cc. ccc ce eee cece[eccenclececcccees | 2 UIS PM PEE | 2 60 
Pittsburg, Pit cosa tue ended inresa ERE ELS rM UN pere eus | 1 479 | lj 479 
Buffalo, N. A er E 8 425 3 77| 61 1,212 
Cleveland, Ohio .................... Mia e iras | a | 6 31, 277 1 5804 | 7 | 32,171 
Toledo, Ohio. ...ooocccncccnnonocanoao Tunis mm 5 CU M E | 5 2, 258 
Detroit, Mich ....oooocccccccccccom.. eer ONES ! 4| mon! 1 3| 5 | 12, 424 
Grand Haven, Mich ................ ttem RIP easa TEM! 420 | l, 420 
Milwaukee, AAA A E. PENES 1 715 : li 715 
CHICBEO, A ee teats tod sees Ies pte dud 4 | 7 qp mt 4! 7,538 
San Francisco, Cal.......... sees NOU sai crane | 2 | DOT GANE EUER |o: aam 
Port Townsend, Wash .............. ls REA | 1 sat. emn | 1 | 84 
Td A 899 "Ost | 134,044 | 26 | 17,769 ML 160,509 

1 1 | 


ee ———— ———— ee oe) —— =. 


a [Including 1 vessel of 96 tons built of bronze. 


During the calendar year 1903 there were 6 steel sailing vessels 
launched: and numbered, with a gross tonnage of 11,766 tons; 119 
steam steel vessels, with 279,781 tons; and 6 steel Pues: with 4,293 
tons; total number of vessels, 131, with 295,840 tons. There were no 
iron vessels launched in 1903 or 1904. 
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SUMMARY OF IRON, STEEL, ETC., STATISTICS FOR 1903 


AND 1904. 


Summary of iron, steel, etc., statistics for the United States for 1903 and 1904. 


[Long tons, except as stated. ] 


Item. 


Production of Bob. ODE. opera OO rq XRX dss Ped TRA aan Eana S aEAPEveTA 
Import or IND OQ uso der aina A 
PROGUCHON GF DOMO GOAT. us sick o nc Erro o nxaP P thas SEES aa PE YA Ren es 
Production of Pennsylvania anthracite. ....2. 2eedoanasesvesuctes rare... 
Proauction ofall kinds OF COAL. oi ausa ep usas eSoaEe eR RO EPA RIA WES uS RS 
Shipments of Pennsylvania anthracite .......................Luuuuuuuuuse. 
Impor of ool Par DUDO. LE er axA T oiRa9 A3 KR RR ESAE ERE ERSTER AES 
Domitio epr of COR roscar RESP REA A tido 
Production: OF 006... oculi oeev za p ae ayEVESTaC EP aru REPOS short tons.. 
PROD dida aida 


Production of spiegeleisen, ferromanganese, and ferrophosphorus, in- 
a PAPA AAA y ERYrP PRÉS: 


IB PAI 
Production of open-hearth steel ............................ Fr 
Production of erüciblesteel...iuieeuase ses weséoeashevpas vépRo nume co decease 
Production of blister and patented steel.............................. Lees. 
Prodnetion OF G1) KINGS of al orcas 
Production of open-hearth steel castiNg3..............ooooooooomoomomo--... 
Production of all kinds of steel Castigs............oooooooooconncncnroo..o 
Production OF Bessemer steel rails .uinera wens da d wkeRu A32 3PAAs aD 4p EE ns. 
Produción of open b tib steel TALI, eise eson and A502 SET Ré E APER seas 
Pon or ron TUUS. or Luo LEE T» EE WauoESEA RR EREN TATE E V RPESE PARERE RE EKE 


Production orsin hal DADOR 14.52 dase QE. 1€ pes ue A mI FERAE 2E BEES dC 
Production of Iron and steel wire TOO ooi seda E ER ERIRS cocido 
Production of plate and sheet iron and steel, except nail plate ........... 
Production of bar, bolt, hoop, skelp, rolled axles, rolled armor plate, ete. 


Production of all rolled iron and steel, including nail plate and exclud- 
Ing TRI o E se» QuE qud A BEES QUATC TRA SQOE E tags 


Production of all rolled iron and steel, including both nail plate and rails. 
Production of iron and steel cut nails and eut spikes. .kegs of 100 pounds. .. 


Production of iron and steel wire nails..........................eese CENE 


Production of.tin plates and terneplates.............................. sess. | 


Production of ore, pig, and scrap blooms for sale.......ooooooocoommmmom... 
Imports of iron and steel. .....2 5 o aseo ueneno eene n se foreign value.. 
Exports of fron atid steel sisien vade a ee a e s dene home value.. 
New railroad built (estimated for 1904) ............................ miles.. 
Tonnage of steel vessels built in the calendar yeaT......oooooooooooommmo.. 
Immigrants in the year ended December 81..................:............ 


252, 454, 775 
66, 613, 454 
319, 068, 229 
59, 362, 831 


25, 262, 360 


$41, 255, 864 | 
$99, 035, 865 | 


980, 440 


3, 479, 430 
8, 312, 098 


18, 009, 252 


192, 661 
8, 592, 829 


9, 804 


400,348 | 
430, 265 | 
2, 946, 756 
45, 054 
667 
2, 992, 477 
1, 095, 813 
1, 503, 455 
2,599, 665 
4, 952, 185 


10, 215, 220 | 


13, 207, 697 
1, 435, 893 | 
9,631,661 | 
. 480,000 | 

9,940 | 


4, 715 
295, 840 
937,371 


1904. 


27, 644, 330 
487, 613 
249, 102, 765 
65, 318, 490 
814, 421, 255 
57, 492, 522 
1,623, 280 
8,573,518 
23, 621, 520 
16, 497, 033 


220, 392 
7, 859, 140 
5, 908, 166 

83, 391 
9, 190 
13, 859, 887 

302, 834 

330, 211 
2,137, 957 

145, 883 

871 
2, 284,711 

949, 146 
1, 699, 028 
2, 421, 398 
4,597, 497 


9,728, 670 
12, 013, 381 
1, 283, 362 
11, 926, 661 
458, 000 

5, 743 


$21, 621, 970 


$128, 553, 613 


4, 252 
160, 809 
808, 967 


Digitized by Goog le 
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STATISTICS OF THE CANADIAN IRON TRADE FOR 1904. 
PRODUCTION OF PIG IRON IN CANADA. 


The American Iron and Steel Association has received from the 
manufacturers the statistics of the production of pig iron in the Domin- 
ion of Canada in the calendar year 1904. They show an increase of 
5,594 long tons, or a little over 2 per cent, as compared with 1903. 

The total production of all kinds of pig iron in Canada in 1904 
amounted to 270,942 long tons, against 265,418 tons in 1903, 319,557 
tons in 1902, 244,976 tons in 1901, and 86,090 tons in 1900. In the 
first half of 1904 the production was 120,643 tons, and in the second 
half it was 150,999 tons, an increase of 29,656 tons. In 1904 of the 
total production 251,671 tons were made with coke and 19,271 tons 
with charcoal. About one-fourth of thetotal production was basic pig 
iron and a little less than one-tenth was Bessemer pig iron. Spiegel- 
eisen and ferromanganese have not been made in Canada since 1899. 

The following table gives the tota! production of all kinds of pig 
iron (including spiegeleisen and ferromanganese) in Canada from 
1894 to 1904. Prior to 1894 the statistics of pig-iron production in 
Canada were not collected by the American Iron and Steel Association. 


Production of pig iron in Canada, 1894—1904. 


Year. Quantity 1 Year. Quantity. | Year. Quantity. 

[Lonatons Long tons. Long tons. 

Ls TN 44,791 | 1898... rere ee nun 68,755 i| 1902... 1... esos e een 319, 557 

ROO Led EeQEE ERE 87,829 || 1899................... 94,077 101-1909... oca ees uus 265, 418 

1896. cates Vas E Pa 60,030 || 1900................... 86,090 || 1904.................-. 270, 942 
a. AMM AN | 53,796 || 1901................... 244, 976 


On December 31, 1904, the unsold stocks of pig iron in Canada 
amounted to 35,119 tons, as compared with 19,168 tons at the close of 
1903, about 20,000 tons at the close of 1902, 59,472 tons at the close 
of 1901, and 12,465 tons at the close of 1900. 

On December 31, 1904, Canada had 15 completed blast furnaces, of 
which 8 were in blast and 7 were idle. Of this total, 10 were equipped 
to use coke for fuel and 5 to use charcoal. In addition, 3 coke fur- 
naces, upon which work had been suspended for some time, were 
partly erected on December 31. 

During the first half of 1904 Canada had 10 of its completed fur- 
naces in blast, and during the last half of the year it had the same 
number of furnaces running. Of the active furnaces in each half 
year, 7 were coke and 3 were charcoal furnaces. 
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PRODUCTION OF STEEL IN CANADA. 


The American lron and Steel Association has also received from the 
manufacturers the statistics of the production of steel ingots and 
castings and of finished rolled iron and steel in Canada in 1904. 

The total production of steel ingots and castings in Canada in 1904 
was 148,784 long tons, against 181,514 tons in 1903, a decrease of 
32,730 tons. Bessemer and open-hearth steel ingots and castings were 
made in each year. Almost all the open-hearth steel reported in 1903 
and 1904 was made by the basic process. The direct steel castings 
made in 1904 amounted to 6,505 tons. Canada has not made crucible 
steel prior to the present vear. 

The following table gives the production of all kinds of steel ingots 
and castings in Canada from 1894 to 1904: 


Production of all kinds of steel ingots and castings in Canada, 1894-1904. 


i i 
| Year. Quantity. 


Year. Guama] Year. Quantity. 
on pr MUST ES see va 
Long tons. ‘Long tons. | .Longtone. 
Lo —— — AA | 21,540 | 1902.2. sili y ins 182, 037 
Ei EE tes 17, 000 1899. S cree cers: chee) 29,000. 1908. 2 cesa asseris 181,514 
IO ar 16,000 1900... eret 23,577 | 1901. ioe ee ev SEN 148, 7*4 
| 


e y ee dues 18, 400 l A 26, 084 


PRODUCTION OF FINISHED ROLLED IRON AND STEEL IN CANADA. 


The following table gives the production of all kinds of iron and 
steel rolled into finished forms in Canada from 1895 to 1904: 


Production of all kinda of finished rolled iron and steel in Canada, 1895-1904. 


— ———————À————Ó—MÀ— M c ———— 


Yeur. Quantity. | Year. Quantity. Year. Quantity. 
RS E: $e eee eg eh ov ne adito Lec Led ae | 
Long tons, Longtons, | Longtons. 
DNUS Lr cese nos eis 66,402 : TSU LLL Lis err RSS 110,642 139039... o ore ror nnn (0 129,516 
PSU cens doute esee a anl 430,045 1000 Le Lecco ear 100,690. . 1901..... eroe rn | 18), 035 
1897.52: es Meee se prx | A 202,007 | 
THOS cia int. dtes rA ORA 90.303 TWD cence bx e 161,455 , 


rr a re 


The production of Bessemer and open-hearth steel rails in 1904 
amounted to 36,216 long tons, aguinst 1,243 tons in 1903; structural 
shapes, 447 tons, against 1,983 tons in 1903; cut nails made by rolling 
mills and steel works having cut-nail factories connected with their 
plants, 29,000 kegs of 100 pounds, against 118,686 kegs in 1903; plates 
and sheets, 3,102 tons, against 2.450 tons in 1903; all other finished 
rolled products, excluding muck and scrap bars, blooms, billets, sheet 
bars, and other unfinished forms, 135,243 tons, against 118,541 tons in 
1903. The total quantity of all kinds of iron and steel rolled into 
finished forms in Canada in 1904 amounted to 180,088 tons, against 
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129,516 tons in 1903. Of the 180,038 tons of finished iron and steel 
reported for 1904 about 126,850 tons were rolled from steel and 53,188 
tons from iron. 

On December 31, 1904, there were 18 completed rolling mills and 
steel works in Canada. In addition 3 plants were being built and 2 
plants were projected. Of the completed plants 2 were equipped for 
the manufacture of steel castings only, 5 for the manufacture of Des- 
semer or open-hearth steel ingots and rolled products, and 11 for the 
manufacture of rolled products only. Of the building plants L was 
being equipped for the manufacture of steel castings by a special 
process, 1 for the manufacture of open-hearth steel ingots only, and 1 
for the manufacture of merchant bar iron, railway spikes, ete. One 
of the projected plants is to be equipped for the manufacture of skelp 
and bar iron and the other for the manufacture of wire rods. 

Of the 18 completed rolling mills and steel works in Canada on 
December 31, 1904, 3 were located in Nova Scotia, 5 in Quebec, 9 in 
Ontario, and 1 in New Brunswick. The building plants are in Nova 
Scotia, Outario, and Manitoba, and the projected plants are in Ontario. 


PRODUCTION OF IRON ORE AND COAL IN CANADA. 


It is officially stated that the production of iron ore in Canada in 
1904 amounted to 312,286 long tons, against 235,971 tons in 1903, and 
that the production of coal in Canada in 1904 amounted to 6,705,232 
long tons, against 6,824,999 tons in 1903. The figures for 1904 are 
subject to revision. 


STATISTICS OF THE EUROPEAN IRON TRADE FOR 1904. 
GREAT BR'TAIN. 


Mr. Jeans, the secretary of the British Iron Trade Association, has 
published the statistics of the production of pig iron, Bessemer steel, 
and open-hearth steel in Great Britain in 1904, from which the follow- 
ing summary is compiled: 

Pig iron.—'The total production of pig iron in 1904 amounted to 
8,562,658 long tons, against 8,811,204 tons in 1903, 8,517,693 tons in 
1902, and 7,851,830 tons in 1901. The decrease in 1904 as compared 
with 1903 was 248,546 tons. The production of iron ore in 1904 
amounted to 13,774,282 tons, as compared with 13,715,645 tons in 
1903. Great Britain is a large importer of iron ore for use in its blast 
furnaces. The imports of iron ore in 1904 amounted to 6,100,556 
tons, aguinst 6,314,162 tons in 1903, of which there were imported 
from Spain 4,648,335 tons in 1904 and 4,945,086 tons in 1903. The 
oficial Government statistics for 1904 may vary from those here 
given. The pig-iron statistics given by Mr. Jeans for previous years 
also vary from the Government statistics. 
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Bessemer steel. —The total production of Bessemer steel ingots in 1904 
amounted to 1,781,433 long tons, against 1.910,018 tons in 1903, 1,825,- 
779 tons in 1902, and 1,606,953 tons in 1901. The decrease in 1904 as 
compared with 1903 was 198,485 tons. Of the total production in 1904 
there were produced by the acid process 1,129,224 tons and by the 
basic process 652,309 tons. Nearly one-half (304,817 tons) of the basic 
Bessemer production of 1904 was produced in the Cleveland district. 
In this district the production of acid Bessemer steel has been gradu- 
ally declining in recent years, until in 1904 it fell to 10,449 tons. 

Open-hearth steel. —The total production of open-hearth steel ingots 
in 1904 amounted to 3,245,346 long tons, against 3,124,083 tons in 
1903, 3,083,288 tons in 1902, and 3,290,791 tons in 1901. Theincreased 
production in 1904 as compared with 1903 was 121,263 tons. Of the 
total production last year 662,064 tons were basic steel and 2,583,282 
tons were acid steel. Since 1901 the production of basic open-hearth 
steel in Great Britain has almost doubled. It will be observed, how- 
ever, that the aggregate production of open-hearth steel in Great 
Britain has made no progress in the last four years, the output in 1904 
being a little less than in 1901. 

The production in Great Britain of direct steel castings by the 
Bessemer and open-hearth processes is never given in British statistics, 
nor is the production of crucible steel ingots and castings. The Amer- 
ican Iron and Steel Association has estimated the annual production 
of crucible steel in Great Britain in recent years as amounting to 
100,000 tons. 

Coal. —Complete statistics of the production of coal in Great Britain 
in 1904 have been published by the mining statistics branch of the 
Home Department of His Majesty's Government. The production in 
1904 was 232,428,272 tons, against 230,334,469 tons in 1903. 


GERMANY. 


The Imperial Statistical Bureau of Germany publishes the following 
statistics of the production of coal and lignite and iron ore in the Ger- 
man Empire, including Luxemburg, in 1904, compared with the pro- 
duction in 1903: 

Coal and lignite.—The production of coal in Germany in 1904 was 
120,815,503 metric tons, against 116,637,765 tons in 1903. The pro- 
duction of lignite in 1904 was 48,632,769 tons, against 45,819,488 tons 
in 1903. The total production of coal and lignite in 1904 was 
169,448,272 tons, against 162,457,253 tons in 1903. The production 
of coal and lignite in 1904 was 6,991,019 tons greater than in 1903. 

Tron ore.—The production of iron ore in Germany in 1904 was 

22,047,297 metric tons, against 21,230,650 tons in 1903—an increase 
in 1904 of 816,647 tons. 
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Pig iron.—Doctor Leidig, chief of the statistical bureau of the 
Verein Deutscher Eisen und Stahl Industrieller, gives the production 
of pig iron in Germany and Luxemburg in 1904 as provisionally 
amounting to 10,103,941 metric tons, against 10,055,634 tons in 1903— 
an increase of 18,307 tons. 

Steel. —Doctor Leidig also gives the production of Bessemer and 
open-hearth steel ingots and castings in Grermany and Luxemburg as 
amounting in 1904 to 8,930,291 metric tons, against 8,801,515 tons in 
1903. Of the production in 1904, 5,949,171 tons were Bessemer 
ingots, of which 423,742 tons were made by the acid process and 
5,525,499 tons by the basic process, and 2,828,306 tons were open- 
hearth ingots, of which 130,546 tons were made by the acid process 
and 2,697,760 tons by the basic process. The total production of 
direct steel castings in 1904 amounted to 152,814 tons, of which 56,409 
tons were made by the acid process and 96,405 tons by the basic 
process. Doctor Leidig does not separate Bessemer from open-hearth 


castings. 
FRANCE. 


The Journal Officiel gives the following provisional statistics of the 
production of iron and steel in France in 1904, compared with definite 
statistics for 1903: 

Pig éron.-—The production of pig iron in France in 1904 amounted 
to 2,999,787 metric tons, against 2,840,517 tons in 1903, an increase of 
159,270 tons. 

Steel. —The production of Bessemer and open-hearth steel ingots in 
France in 1904 was as follows, in metric tons: Bessemer steel, 1,334,798 
tons; open-hearth steel, 745,756 tons; total, 2,080,554 tons, against 
1,161,954 tons of Bessemer steel and 677,674 tons of open-hearth steel 
in 1903, making a total of 1,839,628 tons in that year. The produc- 
tion of steel by various minor processes in 1904 amounted to 26,785 
metric tons, against 23,058 tons in 1903. The total production of steel 
in the above forms in 1904 was 2,107,339 tons, against a total produc- 
tion in 1903 of 1,862,686 tons. In the foregoing statistics steel cast- 
ings are not included. In 1903 they amounted to about 23,000 tons. 


BELGIUM. 


Pig iron.—The production of pig iron in Belgium in 1904 is reported 
to have amounted to 1,307,309 metric tons, against 1,216,500 tons in 
1903, an increase of 90,899 tons. 

Steel.— The production of Bessemer and open-hearth steel ingots in 
Belgium in 1904 is reported to have amounted to 1,083,000 metric tons, 
against 969,230 tons in 1903, an inerease of 113,710 tons. 
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THE WORLD’S IRON TRADE IN 1903. 


THE WORLD'S PRODUCTION OF IRON ORE. 


In the following table are given revised statistics of the production 
of iron ore in all countries in 1903, except in a few instances, when 
figures for 1902 and 1901 are given. English tons of 2,240 pounds 
are used in giving the production of the United States, Great Britain, 
Canada, Cuba, India, Natal, Transvaal, New South Wales, New Zea- 
land, other Australasia, and “other countries," and metric tons of 
2,204 pounds are used for all other countries named in the table, the 
latter being used as the equivalent of English tons in ascertaining the 
total production of all countries: 


World's production of iron ore in 1903, by countries. 


——— ————M M A A 5 ff 5 5 5 5 5 — € M —— —Ó— A RE 


Iron ore. 
Country. S GRE: Quantity. A t- 
Tona.. 

United Statestro sosina A NR A 1903 35, 019, 308 84. 41 
Great Britas a a S...] 1903 13, 715, 645 13. 48 
Germany and Luxemburg ..................ccecccecesee e rne 1903 21,230, 650 20. 86 
AA A E 1903 6, 219, 541 6.11 
DOI AS A A AS 1903 184, 400 .18 
a A seduce Sox dudes ARV Ove QU erties 1903 3, 269,175 3.21 
Rusia And Finland ica a a is 1902 5, 648, 227 5.55 
A A d saam ue nd UE E o EQ EM ML RO M 1903 3, 077,841 8.61 
SD SS A AAA ux pae dos LR REUS 1903 8, 304, 153 8.16 
A SI IS 1903 374,790 .3i 
DOMINION: or Canadi «oves A kk se RE E reas RR FERES ]903 235.977 | . 23 
CADA ES AA C abies Seats Vos 1903 624,858 .61 
ETRGOHE S desperate Por sb Dd aM ais auta atdae See Sin quedas ua eae pd dure | 1902 85, 235 . 08 
TELCEL ar at O A Dresd o eae 1903 | 360, 310 .35 
NUW SONH IM A eed AAA | 1902 13, 555 .01 
Other wLds i eT ""—————————Á————Á 1902 116, 994 . 12 
Er a EEEN E OIE IEA ec nr et ters aN mT eee EA | 1901 70,172 | 07 
PROTA se cect ese II eater SEAL mua imide oia 1903 | 558, 893 | . 55 
Other conntries (about) e sesseo use rush iré Ea pO Pa RA TEE EP pe ee | 1903 | 2, 045, 276 | 2,01 
tl MORE ERR ERR E IRE HORDE cae 101,785,000 ' — 100.00 


a Includes Bosnia and Herzegovina. 


The iron-ore figures for “other countries” include 728,721 long 


tons which were mined by Newfoundland in 1902. 
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THE WORLD'S PRODUCTION OF PIG IRON AND STEEL. 


In the following table are given revised statistics of the production 
of pig iron and steel in all countries in 1903. English tons of 2,240 
pounds are used for the United States, Great Britain, Canada, and 
** other countries,” and metric tons of 2,204 pounds for all other coun- 
tries, metric tons being used as the equivalent of English tons in ascer- 
taining the total production for all countries. The statistics of steel 
production for the United States, Great Britain, Germany and Lux- 
emburg, France, Belgium, Austria-Hungary, Russia and Finland, 
Sweden, Spain, Italy, and Canada embrace ingots and in some cases 
direct castings. 


World's production of pig cron and steel in 1903, by countries. 


Pig iron. Steel. 


Percent- 


Country. 


Year. | Quantity. age. Year. | Quantity. | e 
FUN A ake A M | mote O 

Tons. | Tons, 
United States ...... sese seen 1903 | 18,009,252 | 38.84 | 1903 ° 14,534,078 40. 55 
Great Britain ......oooocooonoormo oo... 1903 8, 935, 063 19.27 ; 19038 ' (15,134,101 14. 32 
Germany and Luxemburg........... 1903 | 10, 085, 634 21.75 | 1903 8,801,515 24.55 
A cob eq KA PUE E | 1903 2, S0, 517 6.13 1903 | 1,885, 000 5. 26 
A exten ood du | 1908 1.216, 500 2.63 | 1003 — 969, 230 2.7 
Austria-Hungary} ..LLiL.u.ueeueeee. | 1903 1,428,158 3.08 | 1902 | c1,193,000 3.33 
Russia and Finland. ...ooooonccccco.. | 1903 2,453, 953 5.29 | 1903 | 2,374,650 ` 6. 63 
SA A RET TRIS 1903 506, 8225 1.09 1903 315, 897 . 89 
DUI cee eer cg aoe tes E ced 1903 | 302, 657 65 1903 | 199, 042 . 56 
A A es ati ae 1903 d 15, 219 .16 1908 157. 361 «92 
Dominion of Cannda................. 1003 205, 418 .o7 | 1903 | 181, 514 .91 
Other countries (about) ............. 1903 248,744 .™ | 1903 66,112 | . 18 
IA eon. | 46,368,000 | 100.00 |........ 35,546,000. 100.00 


J | 


ee. ee — —— —— — —— ——— 


a Does not include direct steel castings. 
Enid, OUI] fieros Wii 
d Not including blast-furnace castings. 

In tables that have appeared in previous issues of this report the 
world's probable total production of pig iron has been given as 825,000 
long tons in 1500; as 1,825,000 tons in 1830; as 4,150,000 tons in 1850; 
as 11,900,000 tons in 1870; as 17,950,000 tons in 15850; as 27,157,000 
tons in 1890; as 40,400,000. tons In 1900; and now it is estimated as 
46,365,000 tons for 1902, the United States contributing nearly 39 per 
cent. 

The world's production of steel was estimated as amounting to 
5.021.000 long tons in 1878. The production of 1889 was estimated 
as amounting to 10,948,000 tons. The figures given in the pre- 
ceding table show that the world's production of steel had increased 
in 1903 to 35,846,000 tons, of which the United States contributed 
over 40 per cent. 


PRODUCTION OF MANGANESE ORES 
| IN 1904. 


By JoHN BIRKINBINE. 


PRODUCTION. 


The production of manganese ores in the United States in the year 
ending December 31, 1904, was 3,146 long tons, valued at $29,466, or 
$9.37 per ton. Thisis 321 long tons, or 11 per cent, more than the 
quantity reported in 1903, viz, 2,825 long tons. 

The following table gives the production cf various States and the 
value per ton of the manganese ores mined in the United States in the 
years 1896-1904, inclusive: 


Production and value of manganese ores in the United States, 1896-1904. 


1896. 1897. 1898, 


State. Average | Average Average 

Quantity. Value. | value ¡Quantíty.| Value.| value ¡Quantity.| Value. | value 
per ton. per ton. per ton. 

Long tons Long tone Long tona. 
Alabama ........ reete Boece A A A tud: 22 | ag143 a $6. 50 
Arkansas, ....... ! — 8,421 $36,686 | $10.72 3,240 [$33,708 , — $10. 40 2,662 | 26,035 9. 78 
California ....... 28A | 3,415 12. 02 484 | 2,788 9. 76 511 | 3,222 5. 96 
Georgia.......... 4,085 | 27,032 6.62 3,332 | 22, 084 6.63 6,689 | 41,571 6.21 
North Carolina AAA A een wn 37 70 10:00 1: essa A A wanes Re 
Pennsylvania Él 2 ? BOO Io secus iss PA AA AAA esse baat o ede lege 
Tennessee ....... | 265 | 1,988 7.50 351 | 2,832 A A cag sans 
Utili coe oai ties lid ea AET PESTS EENET 11 93 | 8.45 381 | 2,276 5.97 
Virginia ......... | 2,018 | 21, 485 10. 65 3,650 | 33,630 | 9.21 5,662 | 55,938 9. 88 
West Virginia ... 13 | 104 R:00-| sss vus Deed SERRA PER SRA ined 
ne. Jo -= ———— — — Lx —— ———— — 
Total ...... 10, 088 | 90, 727 8.99 | 11,108 | 95,505 | 8,00 | 15,957 (129,185 8.10 
a Estimated. 
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Production and value of manganese ores in the United States, 1896-1904—Continued. 


1899. 1900. 1901. 

State. | Average Average | Average 

Quantity. Value. | value (Quantity. Value. | value (Quantity.| Value.) value 

per ton. per ton. per ton. 

Longtons Longtons Long tons 
PA A A PF bs assu Je A POT 17 $111 $6.50 
Arkansas ........ 356 | $3,781 $10. 62 145 | $1,530 $10.55 91 657 7.2 
California ....... 115 855 7.43 131 | 1,810 10. 00 610 | 3,610 5. 92 
Georgla.......... 3,089 | 23,377 7.57 3,447 | 26,816 | 7.78 4,074 | 24,674 6.06 
Mio. «¿50.0 | 16 160 10.00 APA PA A 28 280 10. 00 
MODIADA ¿cosas EAA FLEE rodó DL 137 514 MA ET TREE OTT TIE 
North Carolina... 90 765 | 8 50 1. cassa sees TET A A nuts du R as 
Pennsylvania ... 12 58 NER PEA AA eee Es OE AA unte Rd sk 
Tennessee ....... 19 133 7.00 30 195 6.50 400 | 3,287 8. 22 
Dh A A A A A TAN, A Rm 2,500 | 31,250 12.50 
VISIO... 6,228 | 53, 069 8. 52 7,881 | 69, 924 8.87 4,275 | 52, 853 12.36 
West Virginia ... 10 | 80 A ETE E AS TC s pee pe 
Total a 9, 935 | 82, 278 8.28 | 11,771 ¡100,289 8.52 | 11,995 116, 722 | 9.73 
i 
1902. 1903. 1904. 

State | | Average Average Average 

Quantity. Value.| value ¡Quantity.| Value. | value ¡Quantity.| Value. | value 
per ton. per ton. per ton. 

Long tons. Longtons Longtons 

Arkansas........ 82 $422 AE EA A AA uin tae lA WES 
California ....... 846 | 10,175 12. 03 16 $116 $7.25 60 $900 $15. 00 
GeDEI IR. co oe eos 3,500 | 20, 830 5.95 500 | 2,930 AAA A A 
South Carolina .. 8 40 5. 00 25 263 ME A AAA 
i t TEE AEE PORO A, A 483 | 2,415 5. 00 32 160 5.00 
VESIBIN. razo 3,041 | 29, 444 9. 68 1,801 | 19,611 10.89 3,054 | 28, 406 9.30 
Jn. PER 7,477 | 60,911 8.15 | 2, 825 | 25, 335 8.97 | 3, 146 | 29, 466 | 9.37 


In 1904 only three States—California, Utah, and Virginia—supplied 
manganese ore, but manganiferous iron ore was obtained in Colorado, 
Arkansas, and in the Lake Superior region. Georgia and Arkansas, 
which in former years were important contributors, reported the 
mines idle. 

Of the 1904 total 3,054 tons, or 97 per cent, came from Virginia, 
60 tons, or 2 per cent, from California, and 32 tons, or 1 per cent, 
from Utah. 

The following table presents the production of manganese ores in 
Virginia, Georgia, Arkansas, and other States, the total production 
and the total value for the years 1880 to 1904, inclusive, as also totals 
for the quarter century covered between the dates named: 
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Production of manganese ores in the United States, 1880-1904. 
[Maxima are given in italics.] 


Year. Virginia. | Georgia. | Arkansas. NICE TOM DEO: Total value. 


Long tons. | Long tons. | Long tons. | Long tons. | Long tons. 


A 3,661 1,800 |..........-. 300 5,761 $86, 415 
T a ICAA 3, 296 1,200 100 -800 4,895 73,425 
LC aces TEE 2, 982 1,000 175 875 4, 582 67, 980 
1883... 0. ccccccecceccceceenees 5,856 l............ 400 400 6, 155 92, 325 
[7 toy eda ate a eRe 8,990 |............ 800 400 10,180 122, 160 
T RENATO 18,745 2, 580 1, 483 450 23, 258 190, 281 
E A AA 20, 567 | 6,041 8,316 | 269 | 30, 193 271,686 
y IO A 19, 835 9, 02, 5,651 14 3h, 52h $55,814 
PRG RNC MCN 17,646 5, 568 4,812 | 1,672 29,198 279,571 
T AAR ETE 14,616 5, 208 2, 508 1,845 24,197 240, 559 
O ció 12,699 749 5, 339 | 6,897 25, 684 219, 050 
E | 16,248 3,575 1,650 | 1, 943 23, 416 239, 129 
1892..........- A 6,079 | 826 6,208 |... eese sess 18,618 129, 586 
ÓN 4,092 724 2,020 | 882 7,718 66,614 
ara crasas 1,797 1,277 1,934 | 1, 200 6, 308 53, 685 
T SONNERIE 1,715 3, 856 2,991 | 985 9,547 71,769 
1895... ccc ccececceceececeaces 2,018 4, 085 3,421 564 10, 088 90, 727 
ai 8, 650 8, 332 3,240 | 886 | — 11,108 95, 506 
[AE APRI Omen sede 5, 662 6, 689 2, 662 944 15, 957 129, 185 
1800; uas cred vaches cf 6,228 3, 089 356 262 9, 935 82, 278 
1900... csssssss nee e n 7,881 3, 447 145 298 11,771 100, 289 
A ROEA agit! 4,275 4,074 91 8, 555 11, 995 116, 722 
A MAP 3, 041 8, 500 82 854 7,477 60, 911 
1901 c cess pe LADOSSE 1, 801 800 |............ 624 2, 825 25, 335 
1904 252.552 5: doi usse us $04, None. |... | 92 3, 146 29, 466 

Total for 25 years. ..... | 195, 922 | 72, 144 | 49,400 | — 26,001 | 343,481 | 3,274,397 


| 


PRODUCTION OF MANGANIFEROUS IRON ORES. 


In addition to the true manganese ores considerable quantities of 
manganiferous iron ore are obtained, which, although included in the 
statistics of iron ore report for 1904, are also noted here. 

In Arkansas 600 tons of this class of ore, carrying 28 per cent of 
manganese and 10 to 14 per cent of iron, were mined and used in the 
manufacture of pig iron, with 1 per cent or over of manganese. 

The Colorado manganiferous iron ores, many of which contain vary- 
ing amounts of silver, are primarily utilized as flux by the precious 
metal smelters, the remainder being used in the manufacture of 
spiegeleisen. 

In the Lake Superior region quantities of iron ore are mined which 
analyze from a fraction of 1 per cent up to 20 per cent of manganese. 
Some of these ores from the same exploitation are used as iron ores 
and some in the production of spiegeleisen; hence it is impossible to 
segregate closely the quantities so used. | 

The quantities of manganiferous iron ore mined by States in 1903 
and 1904, together with total and average value per ton, are given in 
the next table. 
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Production, percentage of manganese, and total and average value of manganiferous iron 
ores, 1901-1904. 


1901. 1902. 
| Aver- Aver- 
Percent- | Reported Percent- | Reported 
a Quantity.| BEeof ^ total value Quantity, 28€ of total value 
y. manga- ¡ value at per *'" manga- | value at per 
nese. mines. tori. nese. mines. | ¿on. 
| Long tona. Long tona. 

*olorado................ | 62,385 | 16 to 30 | $248, 0&4 | $3. 98 13, 275 18 to 32 | $52,371 | $3.90 
Lake Superior region ...! 512,054 1 to 10 1,226,952 | 2.40 | 884, 939 1 to 10 |1, 946, 255 2,20 
North Carolina ......... 20 ‘Not given. 48 | 2.40 3,000 ¡Not given. 3, 000 1.00 

Total.............. 574,489 |  1t030 1,475,084 2.57 | 901,214 1 to 32 2,001,626 , 2.22 
| 
1903. 1904 
l A Aver- ; „3| Aver- 
Loomis anny ESI [BRA ar EISE | tf 
"Y. manga- | value at ber `| manga- | value at Ber. 
nese. mines. ton. nese, mines. | tn. 

Long tons. Longton:. , 
Arkansas. ............... A Cost coe euam — 600 | 28 | $1,200 | $2.00 
Colorado ........... sees | 14,856 [Not given.| $55,710 | $3.75 | 17,074 ^ 151032 | 54,104 | 3.17 

Lake Superior region... 566,835 1 to 23 [1,511,557 | 9.67 365, 572 1to 10 | 636, 173 1.74 
Virginia cuna 2,802 |Not given. 4,483 1.60 |.......... MEAE MOE EUER 

Total.............. | h84, 493 | 1 to 23 1.571, 750 | 2.69 | 383,246 | 1to32 | 691,477 | 1.0 
i 


The quantities of this kind of ore produced annually from 1889 to 
1904, inclusive, together with the total value and the average value 
per ton, are shown in the next table. 


Production of manganiferous iron ores in the United States, 1889-1904. 


[Maxima in italics.] 


Average 
Year. Quantity. Valuc. value 
per ton. 
Long tons. 
a a ds eet 83,434 | $271, 680 $3. 76 
LL ec RC A O A A 61, 863 231, 655 8.74 
A cot rio ettet ae Adobe ND LEA SEI 132, 511 314, 099 2.37 
pr d Meer De e te al 153,373 | — 354,664 2.31 
no —— ————— A A A, 117,782 | — 283,228 2. 40 
O pice cde e EI 205,488 ' — 408,597 | 1.99 
|. dC ERE CER 125,729 | | 233,998 . 1.86 
ro O eee ate II ee A 338, 712 726,413 2,14 
A A NS 202, 304 343, 784 |. 1.70 
A A et AE Stl Senate ed | 987,810 429, 302 1.49 
t0 Cro: 761,845 | 1,147,047 1.51 
OOO perde ates ees cae a anc 2 Sia atta ey Genk cin cht EER 377,577 | 1,037,314 2.75 
A ae A SA | 574,489 | 1,475,084 2.57 
A peso caeaiccnanaa waa: | 901,214 | 2,001,626 2.22 
TOS PECES 581,493 1,671,750 2.69 
o DT Ier 383,946 ' — 691,477 1.80 


t 
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ARGENTIFEROUS MANGANIFEROUS IRON ORES. 


In mining silver ores in Colorado mineral is obtained which contains 
insufficient percentages of the precious metal to make it valuable on 
that account, but which is used as a flux by the smelters. This ore is 
considered an iron ore and is included in the report on that mineral, 
but the quantities mined annually from 1889 to 1904, inclusive, together 
with the total value and the average value per ton, are given in the 
table following: 


Production of manganiferous silver ores in the United States, 1889-1904. 


[Maxima in italics.] 


| Averuge 
Year. Quantity. Value. Value 
per ton. 
Long tona. 

jh.. FW HEIN HN EU aaah Oa sal tN EE CUESTA EUREN 64, 987 $227, 405 $3. 50 
ist nop TTC a Wa a a 51,810 181, 440 3. 50 
O Vous wwe eL E ai e RA RR AM O nud reus e penu 79,511 397, 555 y. 00 
ISO S ERR Ke TRAE E ES DERI EE VS S 62, 309 | 323,794 5.20 
[s DEL II O O ee ab5,962 | 258,095 4.75 
A ————MÁ— —— eat. — b 31,687 148, 29? 4. 84 
IA A NO 04,163 229, 651 4.24 
INUU door EY eR sa CE Ra ERE RAE EE KE EE e E a sans 138, 079 416, 020 3.01 
IU e op etu E Ed ate PULSI LIQUIDE LE M e latu QU c 149, 502 424, 151 2.94 
mop ——Ó——Á———— n | 99,651 295, 412 | 2. 96 
jo PCI ———r E se ED 79, 855 266, 343 | 3. 34 
(C TEPORE IR NONEM E SENDER EON: 188,609 | — 897,068 | 4. 76 
jp — — ———— — Á—  —Un (€ | 228, 187 865, 9^9 | y. 79 
1909. ecce uotis Vasa Levels SERERE EVA UC IQ cap Adr Mage 194, 132 908, 098 ' 4.68 
CI Me T" "LT 179,205 | — 619,727 | 3. 63 
1909]. E E E T E E E E E 105, 278 348, 132 3.31 


a Ineluding 1,500 tons from Montana, for which no value is given. 
b Including 1,019 tons from Montana, for which no value is given. 


MANGANIFEROUS ZINC ORE. 


A by-product in the manufacture of zinc from ores mined in north- 
ern New Jersey, containing iron and manganese, is utilized in the 
production of spiegeleisen. In 1904, 68,189 long tons of this class of 
ore were obtained. The production of this material from 1889 to 
1904, inclusive, the total value, and the average value per ton are given 
in the next table. $ 
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Production of manganiferous zinc ore residuum in the United States, 1889-1904. 


(Maxima in italics.] 


Averuge 
Year. Quantity. Value. [value per 
ton. 
Long tons 

O a en dad ee a — € | 43, 648 $54, 560 $1.25 
E A A OR 48, 560 60, 700 1.25 
LO MEM A ee ne E nt Serge ee ve ee Re eee 38, 228 57, 432 1.50 
A NR OE HR ORA ME NECEM PORRO ^ $1,859 25, 937 81 
A ELEMENT 37,512 30, 535 81 
A A E beh tea Tee i | 26, 981 20, 464 76 
A A ree ae ea eee OR UTE ey 43,249 24, 451 .57 
A ed ot A De EEL NIE A T IRAE i 44, 953 20, 455 .46 
A O INN 33, 924 18,713 E 
A E A O 48,502 | 426,676 .55 
p e ee ee dt E UU Me let M tM E. 65,010 32, 505 .50 
V Y VERNON ORE ER END EUA 87,110 84, 844 . 40 
NR TD NERO HX 52, 311 52,311 1. 00 
1902.......... A ERR TNR EE 65, 246 65, 246 1.00 
MOOG) P PIS 73, 264 73,264 1.00 
A E E NE. 68, 189 68, 189 1.00 


a Estimated. 


COMBINED PRODUCTION OF MANGANESE ORES AND 
MANGANIFEROUS ORES. 


The total quantity of manganese ore, manganiferous iron ore, argen- 
tiferous manganiferous ore, and zine residuum produced in the United 
States in the years 1901 to 1904, inclusive, and the value of the same, 
are presented in the following table: 


Production of manganese ores and manganiferous ores in the United States in 1901, 1902, 
1903, and 1904. 


-——— — — -— —— ————————————M——M—————————————- —.- — 


1901. | 1902. 
Kind of ore. Average Average 
Quantity. Value. value | Quantity. Value. , value 
per ton. per ton. 
Long tona. | Long tona. 
Manganese ores............. ees 11,995 $116, 722 $9. 73 7,477 $60, 911 $8.15 
Manganiferous iron ores. ........ 574,489 1,475,084 2.57 901,214 , 2,001, 626 2.2 
Manganiferous silver ores ....... 228,187 865, 959 8. 79 194, 132 908, 098 | 4. 68 
Manganiferous zinc residuuma.. 92, 311 52, 311 1. 00 65, 246 65, 216 1.00 
Total nta Ei wes 866, 982 | 2, 510, 076 | 2.90 | 1, 168,069 3, 035, KRI | 2.60 


a As this is a by-product in the treatment of zinc ores, the value given to it is nominal. 
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Production of manganese ores and manganiferous ores in the United States in 1901, 1902, 
1903, and 1904—Continued. 


1903. i 1904. 
Kind of ore. | | Average Average 
! Quantity. Value. value | Quantity. Value. value 
| per ton. per ton. 
ul EA AAA A A AR AA 
| Long tons. | Long tons 
Manganese OTes....ooooocomoomoooa | 2, 825 $25, 335 $8. 97 8,146 $29, 466 $9.37 
Manganiferous Ífon ores......... 584,493 | 1,571,750 2. 69 383, 246 691, 477 1.80 
Manganiferous silver orcs... t7; — 179,205 649, 727 3. 63 105,278 | 4 348,132 3. 31 
Manganiferous time US 73, 264 73, 264 1.00 68, 189 68, 189 1.00 
"Toti. coc «ed i ! 839,787 | 2,320,076 2.76 559,859 | 1,137,264 2. 08 


a As this is a by-product in the treatment of zinc ores, the value given to it is nominal. 


The following data indicate special features of production of manga- 
nese and manganiferous ores in various States: 


PRODUCTION OF MANGANESE ORES BY STATES. 
ARKANSAS. 


In the year 1904 no manganese ore was reported as mined in this 
State, but from one of the dumps 600 tons of ore were recovered, 
carrying 28 per cent of manganese and 10 to 14 per cent of iron. 
Arkansas was an important producer in previous years, most of the 
manganese ore being mined in the Batesville district. 

In the following statement will be found the annual production 
from the initial shipment, about 1850, to the close of 1904: 


Production of manganese in the Batesville district of Arkansas from 1850 lo 1904, inclusive. 
[Maximum in italics.] 


\ 

Year. | Authority. Quantity. 

| | Long tons. 

1850 to 1888 ............ ! Various EDI A A 16, 647 
1859. 325 IS | Eleventh Census uu eco ao A A AAA 2, 528 
A , Mineral Resources of the United States ..........oooooomoooconooo.. | 5, 339 
A A eRe ee es OOS Sooo Tr 1, 650 
A pO A O 6,708 
188 ainiu eee a K o casein hice Sb ieee eae ———————— HO 2,180 
A seese O E A EE E E A E iE EL, 1, 934 
TI c——— eee A bee eee came Deed Uu s Epi imam E QUE 2, 991 
|o ERIT I C" 8, 4?1 
T, OAERTN O O A 3, 210 
IBS Lco ieade tain STOP O goza dud buen Sau vet lod ieu eee C up | 2, 662 
A | doses np" —————— —R—S | 306 
O its dd es ad O | 145 
AAA TERMED OO: PE 91 
O dece etus rere A Neh nae sare wee s wade Wawa lee S rede aR ege | 52 
p Wow TEC Tm dO s cca uoce duse Ad cV D ci ual I e LM LEM E LEE | None 
1904... oos nnku dead Md bia dA OC Renee ERR RE l None 
Total | 49, 971 
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CALIFORNIA. 


In this State small quantities of manganese ore are mined, the 
greater portion going to chlorination works. The quantity produced 
in the year 1904 was 60 tons, valued at $900, the total output from 
1874 to 1904, inclusive, as shown in the table, being 11,434 tons. 


Total production of manganese ores in California, 1874-1904. 


——— ee —— 
» 


T a 


Yor. Quantity. . Year. Quantity. 

hee d a eren —— — z 

Long tons | Long tons 

1874 to 1888.......... ccce se sese 070007]. 1808 «ust deep api cst LLL bd 541 

BBO eR o3 | OO orc cc Ewa ODE EA eX EE RE EE RE d 115 

1890 292 22 dnas a Dd ven na ua twee Aib T900: osos a bu Rs Ec RE Moat UR RR CÉ 131 

INOL I. uc e end M mn ud mund 705 1 - DOO ceu ey oe UU P PERIERE 610 

A A VER IN E RKVEF PESE MeN Eau us sates mente 1 I 846 

pho ——— PU PIDEN 400-1 In-——-————————m 16 

IROR II heise as DNUS 218 IT MOORE roa Lot rs epee ee ades aeo SA 60 
1800 ILI i ac awUEE Ea update UR Es ad 525 

TOTAL i i eue rw eRe ee ees 11, 434 

RRE AO: 284 s : 
A A AA 484 
COLORADO. 


In mining for precious metals quantities of ore are obtained which 
carry manganese and iron, but insufficient silver to make them valu- 
able on this latter account. Some of this ore, sufficiently high in 
manganese, is used in the production of spiegeleisen, the remainder 
being utilized by smelters for fluxing purposes. In the year 1904 
17,074 long tons were supplied for the manufacture of spiegeleisen 
and 105,278 tons for flux. 

The following table gives the quantities of the two classes of man- 
ganiferous iron ore mentioned which have been mined in Colorado 
from 1889 to 1904, inclusive: 
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Production of manganiferous ores in Colorado, 1889-1904. 


[Long tons.] 


Mtl | 
erous iron 
Year. pores used | eroun ail- | Total. 
ing spie- | VET ores. 
geleisen. | 
ES AEE e Aero E hosts iA ED | 2,075 64, 987 | 67,062 
ÍRO0 rc ON | Hn 51, 840 51, 840 
1891. AO, ECHO A NIA O due | 964 79,511 80, 475 
A OPEN MEER CERO A | 3, 100 62, 309 65, 409 
o Ls one eren oe th C DD D M E Re eL 5, 766 64,462 | . 60,228 
| c PO IRR nee ae 7,022 30, 187 37, 209 
a o EE A 13, 464 53, 506 66, 970 
(Wi AE EE EE E EE E E T 9, 072 137,597 | 146,669 
A O A A 16, 519 149,502 | 166,021 
Bo ae E ae, E 18, 848 99,651 | 118,499 
A E O O O A A 29,355 79,855 | 109,210 
DO A IS 43, 303 188, 509 | 231,812 
A rn O E 62, 385 228,187 | 290,572 
O ns Pe A eas | 18, 275 194,132 | 207,407 
A RR UCM NRI PI P PIPER 14, 856 179,205 | 194,061 
|I | 17,074 105,278 | 122,352 


UTAH. 


In the year 1904 only 32 tons of manganese ore were mined in this 
State. The deposits of ore are reported to be of good character, but 
far from points of consumption. 


VIRGINIA. 


This State has long been the most prominent producer of manganese 
ore, and for the last twenty-five years it has ranked first with but six 
exceptions. In 1904, 3,054 long tons of ore were mined, making the 
total output for the quarter century 195,922 tons. 

The next table shows the annual production of manganese ores in 
Virginia from 1880 to 1904, inclusive. 


Production of manganese ores in Virginia, 1880-1904. 


Year. Quantity. | Year. | Quantity. 
Mor A —n 
Long tons. | | Long tons 
1880 to 1888, inclusive ................- 101,066 || IRIB... 22. .....ceceeeecesceecceccenes | 5, 662 
TORO ceed tact tanaka at el 14, 010) A cere E | 6,228 
PRO dccus AS 12,699 3900325. Loos denen etes cse coe ates | 7, 881 
n) NEN OR AAA A | 4,275 
a loca doce 6,079 | E A O | 3,041 
IL. M PM MTS 4002 1908. rae see edu os eod des Gee ven Seed | 1, 801 
(Dit eros des pud A 3, 054 
O ra TR ORDER 1,715 DE 
rl anata tgen a Rom POG NER EE EE 195, 922 
jr RUPEE A OEE, 3,650 | 


NoTE.—Maximum production 20,567 tons, in 1886. 
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IMPORTS OF MANGANESE ORES. 


The greater portion of the manganese finds its principal use in the 
manufacture of steel. It is imported from foreign countries either in 
the manufactured forms of spiegeleisen or ferromanganese or as ore 
to be smelted in the American furnaces. The quantity of ore imported 
in the year ending December 31, 1904, was 108,519 long tons, valued 
at $901,592, an average of $8.38 per ton, as against 146,056 tons, valued 
at $1,278,108, brought in in 1903. 

The principal contributor was Brazil, 66,875 tons, followed by Cuba, 
16,239 tons; Russia, 11,959 tons, and British East Indies, 10,200 tons. 
Smaller quantities, which from the high valuations were evidently 
imported for some other content than manganese, came from Germany, 
Japan, United Kinydom, Canada, and Belgium. 

The next table, prepared from data furnished by the Bureau of Sta- 
tistics of the Department of Commerce and Labor, gives the quantities 
and values of the imports by countries in the years 1899 to 1904, 
inclusive. | 


Imports of manganese ores into the United States during the calendar years 1899, 1900, 
1901, 1902, 1903, and. 1904, by countries. 


1599. 1900. 1901. 
Country. S eMÀ——M——À Cr À— — ee 
Quantity. Value. Quantity. | Value. Quantity. | Value. 
Long tons. Long tons. Long tona. 

O esa dis uud | — 25,115, $299,577 54,451 | $590,825 48,029 | $460,024 
Russia, Black 9Sea.............. 73, 397 598, 644 132, 121 812, 592 32, 600 i 224,798 
British East 1ndies............. 17,950 54, 471 10, 650 30, 787 11,000 40, 148 
CUDASS eoi cas 16, 359 221,785 20, 582 259, 348 21,627 307, 084 
Chile. rc 17,575 111, 726 9,923 69, 670 14, 794 104, 364 
Colombia ......... senses 8,900) 82,489 7,902 | 86,678 2,600 | — 84,800 
Turkey in Asia.........-------- 5,782 | — 46,822 7,062 49, 482 5,980 | — 43,653 
Turkey in Europe.............. 5, 310 61,241 |= 6, 156 43, 593 11,879 87, 380 
TP NERONE 4,492 | — 31,657 5, 338 44,707 5,985 | — 52,443 
Era x99 bREENAE | 2, 953 DO AAA i ceu Esau oue eb iude IS 
Germany......-- eese nnn | 1,274 34,997 | 1,606 | — 43,025 4,184 | 76,827 
United Kingdom.......... TW 134 6, 697 156 | 7, 466 468 10, 563 
French West Indies............|]............ ee cece eese. | 65 | DO | E 
Grete lii ee ier eat aant REA 3, 030 10,526 | 50 | BUT A ERE" 
Quebec, Ontario, ete... sse leere ho enir o n rent 39 | 1, 100 468 3, 669 
Nova Scotia, New Brunswick, 

O esse 78 2, 586 19 | 1,114 29 . 1, 110 
Austria-Hungary ........ 2 eme eR li 10 d. vienes odes Dess dede 
SPD eee carina ered atin ks AAA eaten E EA 6, 050 38, 947 
Netherlands AMA alvce ui prs EE RN iem 29 763 

A 188,349 ' 1,584,528 | 256, 252 | 2,042, 361 165, 722 | 1, 186,573 
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Imports of manganese ores into the United States during the calendar years 2899, 1900, 
1901, 1902, 1903, and 1904, by countries—Continued. 


1902. 1903. | 1904. 
Country. Exe uer - - - ——————— — ——À 
Quantity. Value. | Quantity. | Value. Quantity. | Value. 
Long tone. | Long tons. | Long tona. | 
Brilla naci dl 102,550 | $1,006, 969 76,910 — $734,885 66,875 | $589, 089 
Russia, Black Sea.............. 3, 338 24,581 1,596 | 15,565 | 11,959 | 98, 002 
Russia, Baltic and White sea8..!........oooolocncocom.... 3, 980 | 39, 800 | oaeiai ud 
British East Indies............. 61, 170 352, 487 35,960 , — 220,796 | 10, 200 58, 635 
A OEN EA EEE ET, 36,294 285, 571 | 17,721 | 111,670 16, 239 80, 974 
i 

A AE TERNAN ANY. ERE 9,400 | — 25,855 |... cessere 
Colombia 2 RES e 700 | o A PA A A 
Turkey in Europe.............. | 12,009; 88,979 ........ O A A ecu ane 
A A peni iN | 2,481 | 7,064 409 10, 593 996 12, 651 
CT .....o..nnoa0r00nn00 | 2,155 | 68, 241 2, 887 77,985 1,031 33, 365 
United Kingdom............... | 451 | 10, 814 903 23, 138 993 ! 22, 533 
Quebec, Ontario, etc........... 140 820 3| 303 f: 63 
Nova Scotia, New Brunswick ete. 59 | 2,311 35 1,395 117 | 3,824 
Austria-Hungary...............].-- sees | ida 1 BBN AAA lene SUE 
A An 10,464 | 48, 098 2, 244 AN A A 
Belgium ....................... 165 | 1,962 25 552 108 | 2, 456 
p uuo erc rg cele ee r x pese AS 

Tolo opes nes | 235,576 | 1, 931,252 146,056 | 1,278,108 108,519 ! 901,592 


E A li eee 


The larger part of the manganese ore imported in 1904 was received at 
the Atlantic ports of Baltimore, Philadelphia, and New York, these rank- 
ing in the order named, 88,360 tons, or over 81 per cent, being thus 
accounted for. Of the remainder, 19,844 tons were entered at Mobile, 
for use in the steel industries in the Birmingham district, and small 
quantities were shipped to Chicago, Newport News, Boston, Huron, ete. 

The manganese imports by customs districts from 1899 to 1904, inclu- 
sive, with the value of the same, will be found in the following table: 


Manganese ore imported into the United States during the calendar years 1899, 1900, 1901, 


1902, 1903, and 1904, by customs districts. >. 
1904. 1903. 1902. 7 
Customs district. A A =4AAá>5 --AAe-—  — — —_—— —— aer Se! 


Quantity. Value. Quantity. Value. Quantity. Value. 


— ef | | | 


Long tons Long tons lamg tons. 
Philadelphia, Pa..... das 33, 651 $294, 408 933 $25, 600 1,007 $30, 927 
Baltimore, Md .............-- 49, 876 422, 453 115, 701 999, 835 200, 434 1, 583, 303 
New York, N. Y.............. 4, 833 65, 450 8, 893 72, 091 4, 287 77, 978 
Perth Amboy Nod AA A A 2, 244 DIRAB EA eeu eet ie 
Piltsbure PB... oes eurer nep 17 1,459 10 850 
Newport News, Va...... Q... 83 2, 102 613 18, 332 53 1,616 
Chicago, Ill .................. ! 184 6,140| - 153 6, 397 116 4, 874 
Boston, Mass...........-.s- | 3 195 6 408 32 1, 450 
New Orleans, La............. IA. A 4,750 . 84,170 1.......... M PT 
Pensacola, Flaca (reir | PONUNT cavers ce EE 5, 339 46, 281 
Mobile, Ala .................. 19, 844 109, 564 17,721 111,670 24, 155 183, 157 
Huron, Mich................. 1 63 3 303 30 240 
Champlain: N; AAA A A O vec. 30 240 
All others.................... 44 1,217 22 2,007 80 366 


Total 108,519 | 901, 592 146,056 | 1,278,108 235,576 | 1,981,282 


A A — v LL A Se A AA A A —— — 
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Manganese ore imported into the United States during the calendar years 1899, 1900, 1901, 
1902, 1903, and 1904, by customs districts —Continued. 


A i ee A IIA AAA. CS 


1899. 


1901. 1900. 
Customs district. LER acu acra AE muy eS 5s 
Quantity. | Value. Quantity. | Value. Quantity. Value. 
Long tons. | Long tona. | Long tons, 
Philadelphia, Pa............. 24, 396 8188, 809 80, 333 726, 545 90, 583 $655, 061 
Baltimore, Md ............... 120,579 ' 1,004,750 | — 161,932 | 1,134,823 | — 50,006 | — 739,517 
New York, N. Y.............- &, 103 | 110, 979 13,883 | — 176,944 14,762 152,959 
NOHOIE, AA Seer irse Pro IN sega eetice 2, 901 32, 248 
Pittsburg, Pa... velo 40 2. 994 25 1,578 44 2,473 
Newport News, Va........... 26 5862 15 568 26 1,351 
Chicago, Illos eR 48 2 OU Due e eques ueste c E 16 595 
Boston, Mass................. 25 691 1 24 5 116 
Pensacola, Fla ............... 8, 935 125. 199. coo A A deti s 
Mobile, Ala .................. 3,100 | AAA ote endo Peste as s delle d Sb Sette 
Huron, Mich................. 396 S IUE A A A E ete 
Passamaquoddy, Me......... logge wages du ue dede 2 30 4 82 
Champlain, N. Y............. 72 | AD. Picea shee ie ata eto Sara AA A 
All others.................... 2 108 61 1,849 | 2 96 
Total 22. leia 165,722 , 1,486,573 256,252 | 2,042, 361 | 185,349 | 1,584,528 


That the United States is dependent upon foreign sources for the 
major portion of its manganese ores 1s evident from the next table, 
which shows the relative quantities and values of manganese ore pro- 
duced in this country and imported for the years 1889 to 1904, inclusive. 

For sixteen years the average annual production of domestic man- 
ganese ore was 12,174 long tons, valued at $109,423, while for the 
same time the average quantity imported was 105,720 long tons, valued 
at $950,508. In this interval practically 90 per cent of the supply of 
manganese ore came from foreign countries. 


Relative quantities and values of domestic and imported manganese ores, 1889-1904. 


PE E - —— — 


Domestic production. Imports. 


= Year. EAT REO meme $ - 
Quantity. Value. Quantity. Value. 
Long tone. Long tons. 

TEED E E E A SbResu RR MEM ILS Eugenii E « 24, 197 $240, 559 4, 286 878, 391 
O A be PRODR 25, 684 219, 050 34, 154 516, 900 
E A T T rcc 23, 116 239, 129 28, 825 380, 618 
js — P————Á—— A 13, 613 129, 586 58,572 840, 811 
js "S 7,718 66, 614 68, 113 850, 238 
|: A A O EN 6, 308 53, 635 44, 655 432, 561 
A A A O A bre 9, 047 71,769 86,1 747,910 
hU Dec C E ERN 10, 088 90, 727 51, 489 250, 465 
P srg M PET IURE 11, 108 95, 505 119,961 1,023, 824 
jo RN n rep CTS 15, 957 129, 185 114, 885 231,967 
IA II O e oe be a ee 9, 935 82, 278 188, 349 1, 584, 528 
T900 — —— ———— — E — | 11,771 100, 239 256, 253 2, 042, 361 
nere TEN 11, 995 116, 722 165,722 | 1,486,573 
ipo — T lr PEL" 7,477 60, 911 235,576 1, 931, 282 
ROU obs ots Set ULT eee eae Susie < 2, 825 25, 335 146, 056 1, 278, 108 
E OA 3, 146 29, 466 108, 519 901,592 

Total for 16 yeara..... esee e erre l 094,78» | 1,750,760 | 1,691,525 | 15,208,132 

Average for16 yeaTsS......ooooocooconooocnnococo os | 12, 174 109, 423 105, 729 950, US 
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PRODUCTION OF DOMESTIC AND IMPORTS OF FOREIGN 
SPIEGELEISEN AND FERROMANGANESE. 


In the manufacture of steel, manganese is used in the form of ferro- 
manganese or spiegeleisen, and most of the foreign ores brought into 
this country are utilized in this way. In the calendar year 1904, 
according to data collected by the American Iron and Steel Associa- 
tion, there were produced in the United States 57,076 tons of ferroman- 
gunese and 162,370 tons of spiegeleisen, and there were imported 21,813 
tons of e es and 4,623 tons of spiegeleisen, a total of 
245,882 tons. 

The next table gives the total domestic production of these metals 
for the years 1893 to 1904, inclusive. 


Production of domestic spiegeleisen and ferromanganese, calendar years 1893-1904. 


Year. Quantity. | Year. | Quantity. 
PRA cA fcm uec eoa | e A Ei. P —— —— m 

Long tons. | Long tona. 

ecos tete had ID 219, 768 
IRH PUTEM P ERE HEENE 120,180 | 1900. oo esed queat LE xS ESSA CHE 255,977 
ju ct tata E UEM ALI | ra Rez BIB ONERE OP PD 291, 461 
E ERTE DOR EL AI A 212, 981 
O PPP baer A 192, 661 
e EN O A E 213, 769 | TOOT ANDREE NEUSS 219, 446 


When the prices of foreign “ferro” and ‘‘spiegel” are low the 
importations are augmented, for it may be more advantageous to pur- 
chase foreign metal than to import ores of manganese and smelt them. 

In the fiscal year ending June 30, 1904, there were imported into 
the United States 23,903 tons of ferromanganese and 50,690 tons of 
spiegeleisen, the combined value being $2,080,645. The following 
table, prepared from data furnished by the Bureau of Statistics of the 
Department of Commerce and Lahor, gives the imports of ferro- 
manganese and spiegeleisen for the fiscal years 1898 to 1904, inclusive, 
and of both metals combined from 1884 to 1897, inclusive; also the 
total value. The marked variation in quantity and value from year to 
year will be noted. 
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Imports of ferromanganese and spiegeleisen for fiscal years ending June 80, 1854-1904. 


Total. 
Year. Ferroman-| Spiegel- 
panee, eisen. | Quantity. | Value. 
Long tons. | Long tons. , Long tons. 
|. O E LO DE 94,210 | $2, 353, 368 
bL NEN EE OR O OS A A |, fo St AN 65,406 | 1,587,103 
TET REEE A II A A elei er ie UE 99,426 | 2,188,363 
A A A AC PE A 160,205 | 3,327,128 
i. UTC ok hel se du ah E | VIN | 108,973 | 2,368,600 
DR Sects AA eure A Lie eR its 93,032 | 1,757,035 
EC TERN RU e PUR EDO dica UE RENE 108,771 | 3,032,006 
los C" T NEN APR 54,239 | 1,556,969 
T RARE NEC A A UC PERO eta AAC 55,080 | 1,947,364 
O a RA VoS Ss ue) qot ke v eU duree edd UN urmes. ds € 49,157 | — 1,273, 463 
A A ELE cen e POUR SCIRE 11,579 280, 840 
| MT RSS o bcn | Roa antes 8,127 284, 409 
I RD RI A RN CDS E 66,608 | 1,632, 466 
| DEP RD EROR A EOSDEM I Ft PRA METRUM 11,301 328, 328 
TROY TAER E Ren emnt ERN 6,346 10, 108 16, 454 491, 398 
I MERERETUR 10, 392 3,615 14, 007 518, 756 
A RENE MERI e CPP EOS "T 10, 684 13,615 24,299 | 1,178,098 
A Oe 8, 995 16, 308 25, 303 952, 144 
VILE EE UE 37,618 31,416 69,034 | 2, 140, 763 
O a D Asus DEL uude ended 53, 121 122, 566 175,687 | 4,866,760 
il Md PIC 23, 903 50, 620 74,523 | 2,080,645 


Commercial ferromanganese may be considered as containing 80 
per cent of manganese, and spiegeleisen as carrying 20 per cent of 
manganese. 


PRODUCTION OF MANGANESE IN FOREIGN COUNTRIES. 


As most of the manganese ore used in the United States comes from 
various foreign countries it may be of interest to refer briefly to some 


of these sources. 
CANADA. 


Manganese has been mined in small quantities in the Provinces of 
Nova Scotia and New Brunswick, and a preliminary report made by 
Mr. Elfric Drew Ingall, M. E., of the Geological Survey of Canada, 
gives the export of manganese ore in 1904 as 123 short tons, valued 
at $2,706. 

The following table gives the export of mangunese ore from Canada 
from 1873 to 1904, inclusive, with the value of the same, thus practi- 
cally covering the production of this ore, as only a small quantity has 
been smelted in the Dominion: 
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Exports of manganese ore from Canada, 1873-1904. 


Nova Scotia. New Brunswick. Total. 
Year. a ESCH E: ey i = 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Short tuns. Short tons. | Short tons. 

E NO PORE 1,031 | $20,192 1,031 $20, 192 
A anata gee 6 $12 776 | 16,961 782 16, 973 
A EN 9 200 194 5,314 203 6, 514 
A A 21 72 391 7,316 412 8, 039 
tad cis 106 | 3,699 785 | 12,210 891 15, 909 
y MR TORRE 106 ' 4,889 520 5,971 626 10, 860 
y EEA eat escola 154 | 7,420 1,732 | 20,016 1,886 27, 436 
A ÓN 79 3, 090 ! 2,100 31,707 | 2,179 34,797 
A A 200 18,022 | 1,504 22,582 1,70 40, 554 
A. NER 123 | 11,520 771 14,227 894 25, 747 
EI 313 | 8,6035 1,013 16, 708 1,326 25,343 
TOS ced Co Nn pet ars: 134 — 11,004 469 9, 035 603 20, 089 
]885, ..... KE EC OR 77) 5,05 1,607 | 29,595 1, 684 34, 649 
| ——— — a44l — 30,8594 1,377 | 27481] «1,818 58, 338 
r A RR RET TRO 14,240 837 | 20,562 1,415 34, 802 
| NR MEN NH 87 5,759 1,094 16,073 1,181 21,832 
|o CIO 59: 3,0% 1,377 | 26,326 1, 436 29, 350 
NI 15 2,583 1,729 | 34,248 1, 906 36, 831 
O EUREN 22 563 233 6,131 | 255 6,694 
jua ei a I BERE | 81 — 6,180 59 2,025 143 8, 205 
(o A AA | 123 + 12,409 10 112 133 12, 521 
CY eS eee ene er lanas 11 | 72 45 2, 400 56 8,120 
LI NNMERO EP LE 108' — 6,348 E 3 1085, 6,351 
C MERERI AE EAT ]4 | 9/075 |l... stesse. 124 3,975 
I MENT O Co A A 15 1, 166 
A NERA ROME no E 11 325 
CL O HER NEN RE 67 2,328 3| 82 7 2, 410 
Oil dlls ESETA PEE A OA EATI E 34 1,720 
O ste arene A doo AA FOROR 440 4,820 
coo Pc RI epo A 172 4,062 
A — À MEET | T A E 135 | 1089 
E AN pepe dem 123 2,706 


a 250 tons should be more correctly classed under the heading of mineral pigments, 
d Owing to changes in compiling customs returns, exports can no longer be given by Provinces. 


CUBA. 


The active manganese mines of Cuba are located in the Province of 
Santiago de Cuba, in the southeastern portion of the island. In the 
year 1904 only those owned by the Ponupo Mining and Transporta- 
tion Company were operated, the shipments in that year being 15,516 
long tons. 

The following table gives the annual exports of manganese ore from 
the Santiago district of Cuba for the years 1888 to 1904, inclusive: 
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Exports of manganese ore from Santiago district, Cuba, 1888-1904. 


Year. Quantity. Year. Quantity. 
Long tons. Long tona. 
"i. A UT 1942 | BOT AE None. 
||. PCIE TOM: NO 1808 Le wae Des va RAMPIA Rue PEE ERES 950 
A i ela eK A E 21-810 || 1890... er cessas cc e pU ENDE EIU Ede 13, 686 
T89 O ce eas iene Die. 21:987: 1| 4900. rogi ta esed ERR EE 22, 600 
A A UAR c AEE Se 18,4591] A aa e dr SUR S SACR RA SES ARRA CES 25, 183 
A dera xb teme M s 10:6410: 1: AA E os 39, 628 
BROT te itd ee sus Eee dene Ribes uto d md oii d A esee ua ero Uo het des 18, 795 
O tela cubre idi 1,394 || A iu uide cete 15,516 
I1BUD Lo Lese oem eoa ROMS Or MUN None 
BRAZIL. 


In the year 1904 over one-half of the foreign manganese ore 
imported into the United States came from Brazil, the principal 
supply being obtained from the Minas Geraes district, a small 
quantity coming from the Nazareth district. The manganese deposits 
in these districts were described in the 1902 report. 

No data in regard to the year 1904 are at hand, but the following 
table gives the exports of manganese ore for the years 1896 to 1903, 
inclusive: l 


Erports of Brazilian manganese ore, 1896-1903. 


Year. Quantity. i Year. Quantity. 
| Long tons. ` Lona tons. 
pot DC 15.710 1900; aca sae re ER EIE EREMO ES EA ERES a 127,348 
O ee ee ee NS E AAA cete e asec: | — b95,710 
o XP" O O ao ! 156, 269 
1890 2 dei a ues Dd dese so se tees ' 62,170 | 190). 0 A uod ta e arat | 159, 369 
| 
a Europe, 75,910; United States, 51,438. b Europe, 47,680; United States, 48,030. 
CHILE. 


Numerous deposits of manganese ore are reported in Chile. Those 
which are exploited are in the Provinces of Atacama and Santiago, 
the ore mined being exported. 

The next table gives the exports of Chilean manganese ores for the 
years 1885 to 1902, inclusive, and the values in some of these years. 


TU A A AA 


— ae  —— E —À ë O RUIDOS" A 
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Exports of Chilean manganese ores, 1885-1902. 


Year. Quantity. | Value. Year. , Quantity. | Value. 
| 
. Long tons. | Long tona. 
A toute ated teed 4,041 |.......... 1894 A dunt sae | 47,238 | $371,374 
ib: eae ee CR SAVE 23.998 sica A koe AE EEE, | 23, 696 186, 747 
|, A NI D IE raaa 42,591 RETO 1896 Loue ls eU iy | 25,740 | 202,335 
DUC NEMORE ee EE RU 18,713 loci 1807 diosa, 23,156 |.......... 
| IRE RENE 28,683 |........-- o ne | 20,522 | 163,165 
18901 56e nee oes pedet cote iot 47,986 |.......... | 1800 SERENO NEN 40,285 | 445,195 
ile 34,462 |.......... | 1900... cse 25,319 |.......... 
b) QEON RE 50,871 | $399,881 || 1901 ...............Lsuuusss- 81,477 | ......... 
Cr. PET EE EU 36,162 | 284,262 | 1902 ................ eee ee a12,785 | 142,241 


a From Coquimbo. 


GREAT BRITAIN. 


In 1903 there were mined in Great Britain 818 long tons of man- 
ganiferous iron ore. The next table gives the quantity and value of 
manganiferous iron ore produced in Great Britain from 1884 to 1903. 


Production and value of manganiferous iron ores in the United Kingdom, 1884-1904. 


Year. Quantity. | Value. Year. Quantity. | Value. 
Long tons. | | Long tone. 
NSBR A A EES 909 $6,921 | ISH se osuere ete es Eus 1, 809 $3,582 
VOM occ oux A eS RES 1, 688 Il;069.| INOD c dd 1,273 3, 323 
j|. DAP P HE 12, 763 92, 722 | Maat 1, 080 2, 983 
IA ST x ee Sea 13, 777 D3 T72 e Uo Cen msi exu etas 599 a1,650 
(tó aa 4,312 9,361 A 231 974 
ERAS A O OR ERAS 8, 852 | 31,35 | IB90 O oix RE SP ews 415 1,212 
IBMOL a DRE ERES 12, 444 | 32, 588 ji mu NS 1,362 3,285 
Lr NER RR 9,476 | 30,071 || 1901 AA 1.646 |.......... 
IMA AS 6,078 21, 461 | TIO A edt eee aN 1, 278 -3,319 
o eU 1,336 3, 688 | D ix rM 818 8, 101 
a Estimated. 
BELGIUM. 


The quantity of maganiferous iron ore mined in Belgium in 1902, 
the latest year for which official data are obtainable, was 14,440 metric 
tons, valued at 187,300 francs ($26,149). 

The next table gives the annual production and value of manganif- 
erous iron ore mined in Belgium from 1880 to 1902, inclusive. 

H. Doc. 21,59-1 9 
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Production of manganiferous iron ores in Belgium, 1880-1902. 


Year. Quantity. | Value. | Year. Quantity. | Value. 

| 

Metric tons. Metric tons. | 
TSE EH CA ES AT 700 BTE SRL ate 16,775 | $40, 202 
iN ridad | TO — E APA 16,800 | 38,793 
RI ee IA | 345 338 | IN MP 29.048 53,596 
A E IRATUS | 820 791 | DES a te NEE A ETY. 22,478 | — 55,250 
RI 750 E AA II | 23,205 | 66,589 
RITO RNC UI IES TOPPED UMEN |  28,972| 66,14 
1898... coo 2 sepe RO PERF en 750 RA AAA 16, 440 40, 820 
1 APA OTI 12.250 | E A 12, 120 30, 245 
E DAN 27,787 | 02,725 || 1900....... ccce ee eene ene | — 10,820| 25,155 
ANS 20.005 | ARAN 900 <5 cccosatececdesassceae: 8,510. 21,384 
A O Orne l BA, 2598] 1900 iii da isa 14,440 | — 36,149 
IE Cou Dee I» ERE RENE, | 18,498 | 49,022 | 

| 
FRANCE. 


In the year 1903 the quantity of manganese ore mined in France 
was 11,600 metric tons, valued at 294,000 francs, obtained in the 
Departments of L’Ariége and Saone and Loire. 

The next table shows the annual production, the total value, and the 
average value per ton of manganese ores in France from 1856 to 1903, 
inclusive. 


Production and value of manganese ores in France, 1886-1903. 


Year. | Quantity. | Value. Ria id Year. Quantity. Value. er tee: 
Long tons. | Long tons. 
IO A 7,555 | $53,099 Uh MET 30,385 | $177,695 $5. 85 
| E S 11,932 | 50,501 E IES. AAA 30,797 | 179,297 5, 82 
IUE. cte cmesss 10,8734 60,757 DAM ii 36,612 200,720 5.48 
IS Liebe ads 9,842 59,000 E E AA 31,396 160, 383 5.11 
WOU Se oe et 24) 15,731 | 89,517 6:69 E! AAA 39,270 ¡ 215,581 5. 49 
Winds 15,101 | 90,316 5.08.1 1000; c ereosas az 28,534 | 164,050 5.75 
1o AMO 31,894 | 205,074 6:48 | laico ee 21,952 91,699 4. 18 
A 37,406 | 290,073 "2.25.1 |. eee 12, 338 63, 227 5. 12 
ARI 32,239 | 192,264 5.96 | 1908.............. 11,417 | 56,742 4.97 
GERMANY. 


The German Empire in the year 1903 mined 47,994 metric tons of 
manganese ore, valued at 520,000 marks ($123,760). Of this amount 
41,110 metric tons, valued at 463,000 marks, was manganiferous iron 
ore obtained in Prussia, and the remaining 884 tons of manganese ore 
came from other sections of Germany. 


Digitized by Google 


MANGANESE ORES. 131 


The annual production of manganese ore in Germany from 1890 to 
1903, inclusive, and the production and value of manganiferous iron 
ores in Prussia from 1881 to 1903, inclusive (the later vears being 
furnished by Mr. E. Schródter, of Düsseldorf), are as follows: 


Production of manganese ores in Germany, 1890-1903, 


Year. Quantity. Year. Quantity. 


—— —À —— — | a 


Long tons. Long tons, 


A eva RE ET 41/180: | A tt aue Ee Lco Era Ud 45,694 
TO cesses as crassa tes Dox eee BO. 69R |! TSR MNT 42, 669 
E tees enka eee ee 32, 341 | 15900. o ce RT 60, 360 
| RM PER 40.007. A cce on pls e ID C BS, 269 
[D MMC 45:019: 1901. A i Eee 55, 796 
I; MIRI 30,614 .1902. E tesi pea 49, 025 
A tes cele 44,3507: A 47,236 


Production and value of manganese ores in Prussia, 1851-1903. 


"reel 
Year. Quantity. | Value. puer Year. Quantity. | Value. 
Long tona. | Long tona. | 
TEST Sinn dere eeu ded sped vies 10,911 | $79,104 |, 1893 ............o...o.oo...... 38, 384 $23, 506 
A EZ RES 4, 597 33, 745 | ISIA 12 es Re RES 41. N51 94, 992 
IRR. ono bec Eas 4,502 2R 423. TARO sodes X woer aie els bs 39, 266 100, 832 
1584. coop eu ene abra xS 7,629 43,118 || 1896 A 42, 925 97, 469 
E A 14, 464 se SO2 PARO (ulla a a 44, 538 98, 185 
JUNO A ee eee 24,649 | 177,066 | 1898 .......Lllsees eese eee 41, 565 92, 050 
A (€ 35, 957 228, 439 | 1899 aa 59, 425 151, 368 
TAS cote cies ca pee ae 26, 877 A AAA 97, 100 157,271 
jb A A ies od ese y 43,311 216, || 1901 cota gubIb i eh ERE 24, 984 155, 652 
ISU0 =. outs 32:99 EDO lessen 39,497 | 174,428 | 1902 ................... ee ss. 48,110 126, 140 
A eacus isis 36,278 | 174,624 || 1903 ........ooooooooommcooo. 46, 366 110, 194 
| 9 D" "— —— 30, 392 101, 844 
ITALY. 


In the year 1903 the Kingdom of Italy, according to the Statesman's 
Year Book, mined 1,930 metric tons of manganese ore, valued at 
58,650 lire ($11,319), and 4,745 metric tons of manganiferous iron 
ores, valued at 58,714 lire ($11,332). 

The next table gives the annual production and value of manganese 
ores in Italy from 1860 to 1903, inclusive, and of manganiferous iron 
ores from 1874 to 1883 and from 1892 to 1903, inclusive, except 1895. 
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Production and value of manganese and manganiferous iron ores in Italy, 1860-1908. 


Croconn..n.nobore.nee.n.e.n..n..nono..n.noboe.n..n... e. no. n.0.0.o.-.- e. e. nop e..oo.e.n.o..e...oo 


eo o .oenr.n..o.e ne .e..o.no en. n.on.no ve... ne. e. o.o.eo.e..n..nRnoo CL... . e Lo9. 00.000 0..L.L.ILa .. eo os 


*ee"**on009**»050.«0920924222029€0952009020»0906006€9000*9«09927009922n090€9 


Quantity. 


a ___ __Q___ | ———————— |———— | ——————— 


515 
1,714 
714 
712 
571 
711 


Manganese ores. 


Value. 


45, 219 
67,201 
52, 975 

7,070 
10, 899 
30, 943 
21,872 
15,054 

9, 998 
10, 050 
12, 467 

8,067 

6, 320 

4, 536 
13,634 
19, 734 
14, 483 
18, 052 
21, 647 
29, 910 
16, 052 
20, 022 
11, 319 


Manganiferous iron 


ores. 


Quantity. 


ceo rcnon..n..n.onfes 


r...o. o. onsansos|oso 


eoo.o.n.o..onn. jos 


e..o..n..nn. eno n.nsjo». 


e.. on... .o. ne. foso 


8, 858 


roo..o.e..n..e.... e... 


9, 542 
20, 926 
10, 974 
29, 402 
26,377 
23, 906 i 
22,745 | 

4, 660 


a In original, 30,000 metric tons, valued at 450,000 lire; possibly an estimate. 


—— 


Value. 


"29-9 


ce.o.o.on..o 


"^" 


"^ 


ec 


32, 829 
25, 823 
74, 449 
64, 655 
58, 131 
53, 384 
11, 332 
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SPAIN. 


Manganese ores of the carbonate and silicate varieties are mined in 
the Province of Huelva, and exported to foreign countries. Mr. Carl 
Doetsch, of Huelva, states that in the year 1904, owing to low price, 
a reduced quantity was exported, the total being 26,895 metric tons. 
Mr. Doetsch has supplied the next table, showing the total exports 
from the Province of Huelva by years from 1859 to 1904, inclusive, 
to have been 1,343,949 metric tons. 


Exports of manganese ore from the Province of Huelva, 1859-1904. 


Year. Quantity. | Year. Quantity. 
Metric tons. | Metric tons. 
SE NENNEN RA 22:098. | ABRE. aea eeu c ces ebebcilefe eR 
E ERRORI QURE RE NIE ED E 
TD NER EP RE RE C3400 | PH AA 
PEN oe tend TET eset A A ib eis uS Acta 
a a ye sa Soh a hele cee case Dad NOs | fess eso 
II A AA A ENS 
O A A C a ne eR OIM A AMA: 4, 720 
cuado MADRE HN: * — 41,000 JE A A | 3, 884 
ca a ata HERD 35,306 |! 1RG2.......cccceccecececcccceceeccscece | 10, 410 
DBD ioe ese ee ait ean ee 20616 || 1898 os ecclesi ih dete oe ta Lu Ee 6, 394 
A eae: 17, 102 | js RR MET. 7,321 
Ir? A O 24, 297 | O oun ecase skates 33, 353 
SG ccna dene obese eee Aer ee 97.055... -1890 Seiler a ee ceeded eo en. 90, 821 
A MERE A cotuseaveceesaeeiu ade 108, 267 
A NR 25,588 || 1898... Leeeeee eene see sece raus 138, 062 
1NIS uoles secco AET A A dca UMP RUP Ud dE 138, 419 
Tu NT 0:973 || 1900. otero because 129, 916 
rd il ada 720011 1 ede PEE Det bc erui 91, 672 
Pr RR TR PER ER NE RUNE 36,475 |, 1902...... mE S 62, 944 
Jud ensuite Mr ied abad E 4, 750 | NS 54, 540 
PC seston eee E A 21:519. 190 A de tees toto ede Des 26, 895 
MM EE a TOU] ee ooo DEVIL DOTEMD 1, 343, 949 
A cae ecadiag ics 
A O sue E Dasa has due 4, 020 | 


As will be seen from the following table, this ore was sent to 
Belgium, England, France, and Germany, the quantities supplied to 
each country in the years 1899 to 1904, inclusive, being given: 


Exports of Huelva manganese ores, 1899-1904. 


Quantity. 

Country. — M 

1599. 1900. 1901. 1902. 1903. d 1904. 
Metric tons.| Metric tona.| Metric tons.| Metric tons.) Metric tons. Metric tons. 
Belgium and Luxemburg.... 127, 743 126, 482 85, 951 97, 927 53, 429 26, 023 
England sta il 4, 842 1,213 918 ¡A 145 
a o AA 4, 449 2, 221 2, 361 1,823 1,111 707 
AA 1,385 |............ 2,442 d IA 20 
TOUT ads 138, 419 129, 916 91,672 62, 944 94, 540 26, 895 
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PORTUGAL. 


Small quantities of manganese ores are obtained in Portugal, prin- 
cipally in the district of Beja, in the Province of Alentejo. Mr. A.G. 
B. Wilbraham, of Mertola, states that, although none was mined in 
1902, there were 30 metric tons, valued at 240,000 reis ($259), pro- 
duced in 1903. 

AUSTRIA-HUNGARY. 


. Prof. Hans Hoefer states that in 1903 there were 61,789 metric cent- 
ners of manganese ore produced in the Kingdom of Austria, valued at 
128,851 crowns ($26,157). 

The next table gives the quantities of manganese ores mined in 
Austria in the years 1876 to 1903, inclusive: 


Production of manganese ore in Austria, 1876-1908. 


Year. Quantity. | Year. Quantity. 


i 
Centuera. Centnera, 
A P P 67,817 H 1890: ii 80, 068 
Lr —— — 48:990. * PA o ea eer ee 52, 793 
A NIRE 41,896 i) daa 46, 000 
A pr 34:337. | Ls TU IN 54, 000 
TSAO PCT MDC. RM "p EE 101, 120 
TBS hoi ec RS eR S E PDC E ES 91,097 || 1895... oov sr ERES E E RR ee a 92, 270 
D -— —— ——Ó— GÀ 84,188 | Metric tona. 
IBN I cC tila tie becca udoueeiceurE Id 93, 821 || 1897.......o cese Res NETTE SA 6, 012 
pho: rpm bad ING Lees oue ses xa Cas O at 6,132 
A A ashe tae ct 61,577 AA 5,411 
A A UrEE AS Spp Uds: | 92,401. AA rr RIESErREREEE ERES 8, 804 
IBS A se M DR M EL ES ECL UE S 93, 10$ | Terie Gen Resolve EDS ERES 7,196 
E PP 65:541: 1902. adu A esr Oud 5, 646 
ISRUsblof A A cts 39.961: 1908 See ee Atia dod pleads 6,179 
a Including Bosnia. 


In the Kingdom of Hungary the production of manganese ores in 
1903, as given by Professor Hoefer, was 124,895 centners, valued at 
64,910 crowns ($13,189), and Bosnia and Herzegovina supplied 45,374 
centners, valued at 136,122 crowns ($27,633). The following tables 
give the quantities of manganese ores mined in Hungary from 1897 to 
1903, and in Bosnia and Herzegovina from 1892 to 1903, inclusive: 


Production of manganese ore in Hungary, 1897-1903. * 


Year. Quantity. Year. Quantity. 
Metric tons. Metric tona. 
bor PAETE EE E E aol E eee ete 3,97 Y áa M RE 4,591 
TRUN PA A a o xd ESAE 62005 A A aa el ain | 7,347 
Fo o wares se A 5:019: 10 100 ida 12, 490 
1900 «xo uos ERU DV RIEQRL MEIN T ME 5, 746 


a Ungarisches Statistiches Jahrbuch. 
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Production of manganese ore in Bosnia and Herzegovina, 1892-1908. 


—— ——— —— e ue UE post ME —— —— = 


; 
Year. | Quantity. | Year. Quantity. 
XL M RT ner Rn l a 

Long tons. Long tona. 
| rep tM Saeed me tebe vL Mis DER ^, 536 
DN Le esee ncque dme Rae MERE 8,0161 ARO ¿a A parte alie due E hus. 7, 813 
INO Lore hie rem c ae REI LIIS 6, 713 | Wisin 6, 147 
A bce cise vee eeese awd Sass CD OOO. V 190) occas eR Rx ARD EPA EPIS eee ^, 669 
D st CR I NIU DEMO 4,465 

i 


u Bosnisehes Burean Montan Abtheilurng. 
RUSSIA. 


The Russian Empire is the largest producer of manganese ore in 
the world, but owing to disturbed conditions the returns are late. 

In the ** Bulletin Russe de Statistique Financiére et de Législation, 
1904," the quantity of manganese ore exported (probably from the 
Caucasus district) is given as 27,499,000 poods 1n 1902 and 28,004,000 
poods in 1903, approximately 443,374 and 451,464 long tons. 


SWEDEN. 


The official statistics of Sweden show that in the year 1908 there 
were mined 2,944 metric tons of manganese ore, valued at 36,550 
kroners (39,795). 

The following table gives the statistics of the production and value 
of manganese ore in Sweden for the years 1888 to 1903, inclusive: 


Production of manganese ore in Sweden, 1888-1903. 


I 
Year. | Quantity. | Value. || Year. | Quantity. | Value. 

E maie MN POTE RAR B ORTUS 

Long tona. | |! Tang tons. 
D METER RR MEL | P X RN TN RET (20 *03j $7,197 
ING Lecce haie Done Es | 8, 509 em EL rM CENTRO, | 2, 706 12, 616 
A RR 10,529 .... ..... T E | 2, 321 | 11, 060 
DIU co coups tubae esinses | 8 OD sees MD A ee ree eres | 2,551 | 11, 990 
IN) A LL LLL ee Te | T, UR. AA dro sees eee eas | 2, 609 13, 179 
IN en uec seco accents: 6,949 ,...... LLL. E T 2, 235 | 11, 256 
Ud cate detec ios ce inks | aU a: tect an T ca | 2,805 | — 14,729 
D AE D(— | A OGN as | Taaa Sey ati oes 2,209 | 9,795 

TURKEY. 


Manganese deposits exist in Turkey, all of the ore won being ex- 
ported. Mr. Hugh Whittall, of Constantinople, states that the ministry 
of mines reported the exportation of manganese ore from Turkey in 
the vear 1903 as 49,100 tons, valued at 66,950 pounds. 
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GREECE. 


Moderate quantities of manganese ores are mined in Greece, the 
total for the year 1902 being 14,962 metric tons, valued at 448,860 
francs. Considerable quantities of manganiferous iron ores are also 
mined. 

INDIA. 


Although manganese ore has long been known to exist in India, it 
is only within the last decade that this ore has been mined in quantity. 
The main source of supply is in the Madras Presidency at Vizagapa- 
tam, but ore is also obtained in the Bombay Presidency and the Cen- 
tral Province, while the mineral which occurs in other localities is not 
worked. Mr. L. Robertson, secretary to the government of India, 
states that the production of manganese ore in India in 1903 was 
165,006 long tons, valued at 1,991,117 rupees ($645,123), that being 
the maximum annual output. 

The following table gives the production of manganese ore in India 
from 1894 to 1903, inclusive, the figures for the earlier years being 
those of exports: 


Exports of manganese ore from British India by sea to other countries, 1894-1903. 


A E A a A A AS = 


Year. | Quantity. | Year. Quantity. 

| Long tons. , Long tone. 
js q——— — RN ILIO || Io 87, 126 
1895 UP NERONI IN MES LU Mor RU 130, 670 
Es S MT TE l 00,309. AUTE AA 162, 057 

A A 73, 650 | POO 3 caren ests OS: 157,7 
IS E ia | GATO. TM ii 165, 006 

«Production. 
JAPAN. 


Moderate quantities of manganese ore are mined in Japan. In the 
following table the first column gives the production of manganese 
ore from 1886 to 1902, inclusive, as taken from the Financial and 
Economical Annual of Japan, while the second column shows the 
exports of this mineral from 1881 to 1904, inclusive, together with the 
value from 1893 to 1904, and is from the annual returns of the Empire 
of Japan (department of finance). As both sets of figures are claimed 
to be official, no attempt has been made to harmonize them. 

The exports of manganese ore in 1904 are given as 5,779,341 kin,“ 
valued at 88,448 yen ($14,047). Of this quantity 5,222,788 kin were 
exported from Yokohama and 556,553 kin from Kobe. 


a Kin taken at 1.31 pounds, 
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Production and export of manganese ores, Japan, 1881-1904. 


Value of 


Year. | rud Exports. bes Year. prove Exports. _ exports. 
Long tons. | Long tons. Long tons. | Long tons. 
e AA de 2s lea desi duse 1893.1... 15, 65^ 18, 510 $106, 016 
1882 E 196 luca tido 1894.......... 13, 007 17, 465 99, 007 
ISSO AA dels es 151 eee ee 1895.......... 16, 679 16, 338 97, 906 
[rn ——— ce 125 AAA 1896.......... 17,482 20, 785 136, 668 
1885 E 138 15 is 1897... 15, 031 14, 524 102, 248 
1886... s ses 392 404 |...........- 1898: 5. os 11, 207 9, 905 71, 853 
1887 e DE 302 JI2 dise Eus 1899... 11,049 9,157 76, 039 
1888 .......... 688 813 1. oues 1900.......... 15, 430 12, 576 111, 750 
1889 .......... 916 945 1.1.5: eese 1901.......... 15, R58 8, 726 93, 214 
1890 .......... 2, 526 2,604 lata 1902.......... 10, 592 Los 
I891 E 3, 142 3,178 cs 1908 A A 3, 258 38,791 
1892... ces. 4, 391 4,918 |... eco 1904... eer ee 3, 380 44, 047 
JAVA. 


No late reports are at hand in regard to the production of manganese 
ore in Java, the exploitations being in the regencies of Pengasin and 
Mangolaen. In 1899 the amount mined was stated to be 1,388 metric 
tons. 

NEW ZEALAND. 


In the year 1901 the production of manganese ore was 208 long 
tons, valued at £614 ($2,988); in 1902 no ore was mined, and in 1903 
the production was 70 tons, valued at £210 ($1,023). 


AUSTRALIA. 
NEW SOUTH WALES. 


No manganese has been mined in this province since 1901, when the 


production was 12 tons. 
QUEENSLAND. 


The manganese deposits of the central and southern districts of 
Queensland are described by Mr. Lionel C. Bell in a report on **Cer- 
tain Iron Ore, Manganese Ore, and Limestone Deposits." Mr. 
Bell states that the area within which manganese ore has been found 
in the Gladstone district is, roughly, 15 miles in greatest length and 12 
miles in greatest width, from Targinie on the northwest to Calliope 
on the south and Quoin Island on the east. 

The manganese area consists of massive slates, quartzites, jasperoids, 
and sandy clay schists, variously intersected by dikes of trachyte, 
syenite, and diorite. The only other formations are the river and 
estuarine alluvials. : 

The typical surface country for manganese is hard, flinty, red or 
brown, sometimes quartz-veined jasperoid clay slate, indurated and 
colored, owing to partial or complete replacement by silica and oxides 
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of iron. These indurated rocks pass at from 20 to 50 feet depth into 
soft brown or yellow cluy slate (or schist) or bluish quartzite. 

The deposits are lenticular, lying, with very few exceptions, with 
their longer axes parallel to the bedding of the slates. Asa rule the 
outcrop is small, and the work thus far points to the depth of the 
lenses being no greater than their greatest length. There will prob- 
ably be a number of overlapping lenses, extending to some depth, and 
only prospecting can determine whether these oceur near enough to 
one another to be profitably worked. 

There can not be doubt as to the secondary nature of most of the 
ore. The ore deposits may be considered to form belts running about 
north and south, with a tendency toward north-northwest—i. e., 
parallel to the strike of the country. 

The Mount Miller mine, now producing ore, has been worked for 
eight years. The original outcrops have been quarried, but the mine 
is now worked underground. The ore body is irregular in strike, 
dip, and thickness, the average strike being north and south, and the 
dip vertical. The thickness of clean ore varies from 3 to 21 feet. 

The typical ore, chiefly psilomelane, but containing pyrolusite and 
probably also braunite, is massive and mostly steel-gray, passing into 
dull bluish in bands and patches. It is sometimes honeycombed and 
then the cavities are lined with a dead black deposit of binoxide. 

The present ores may pass into carbonates at depth, though no trace 
of such has yet been found. 

A number of analyses made by the Government show as follows: 


Analyses of Queensland manganese ores. 


Per cent. 
Manganese. te 30.3 to 48.7 
A E ers oa et 1.2 to 7.2 
e A dde E Bota pe ETUR TT EINER 5.8 to 15.3 
PHOSDHOPUIS S a Trace to 0.11 
Sulphur (one determination).................. Trace. 


The average of the mine product in 1903 showed 74.1 per cent of 
manganese dioxide. 

Manganese also oecurs at Auckland. Hill. "The main workings are 
on the west, but one shaft has been sunk on the north, and 1t demon- 
strated the existence of ore. The ore occurred in bunches of up to 20 
or 30 tons, connected by stringers. There is no doubt that ore has 
there replaced slate. 

The ore is massive and consists of a mixture of psilomelane, pyro- 
lusite, and braunite. It has a submetallic luster and steel-gray color 
with brown streaks. 
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A sample of shipping ore analyzed by the Government gave: 


o 
Analysis of manganese ore from Auckland Hill, Queensland. 


Per cent. 
Manganese dioxide vosVoinin oras 69.4 
BIGRA duco ees ous hth eee lee uL D 7.6 
IPbls29me29l45e A EAS a tie 2.2 
MID DIDI NEM" .33 
xiij pm Trace. 
MENTI ————— Á——— HQ 40.7 


Manganese deposits are found at Morgan and Reid's, abont 8 miles 
west of Gladstone, and at Boat Creek, 7 miles west of Gladstone; at 
Shaw and Morris, about 34 miles from Calliope; at Cairncross, 4 miles 
northeast of Calliope; at the old workings at One Tree Hill; at Gardi- 
ner's, near Calliope; at Torbeck's, 1 mile southeast of Mount Beecher; 
at Mount Crosisco, 8 miles south-southwest of Gladstone; and at Tar- 
ginie and the islands in Port Curtis. 

There are also several manganese deposits in the district between 
Rockhampton and Emu Park, the main workings being at Coorooman, 
Gin Gin, and Deglibo. In the Ipswich district, in the northern part 
of the parish of Kholo, deposits of manganese ore occur from 6 to 9 
miles north of Ipswich, all within 3 miles of the Brisbane River. 
The outcrops are distributed over an area of 6 square miles, and the 
ore as a whole is freer from clay than that at Gladstone. It is found 
at Dandy's Knob, in portions 12, 31, 32, 56, 69, 71, 73, 91, 122, and 
124, but has only been worked at portion 91. 

Manganese also occurs in the parish of Rosenthal, and at Mount 
Gammie, in the Darling Downs district. 


Analysis of manganese ores in central and southern districta of Queensland. 


Manganese Magi. 
dioxides. nese. 


P hos 
phorus. .|s 


| Per cent. Per cent. | Per ient 


Iron. La Silica, e Sulphur. 


Morgan and Reid's...................| A AAA acc erui A A tem dua due 
BORUCrCGK e —M— ses 65.9 10.8: uibus sence sence e E as | soles Ee aus SPI, cre 
Shaw and Morris's........... seus 69.5 46.7 2.7 4.5 | Dd 
Garde Ri oC es 43. 6 29.7 V2. A eetictwe des TU 
TOLDO oct bois | 04. 4 SUV A ks | — — | —  Ó 
POTION GO ges ti A A 42.4 . 67 Zi | ote lease ts 
A ccv EE eos 61.8 | 42.7 06 17.7 .13 | Trace 


In 1903 there were mined in Queensland 1,320 long tons of manganese 
ore, valued at £5,332 ($25,967). The following table shows the quan- 
tities of manganese ore produced annually in Queensland from 1881 to 
1903, inclusive: 
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Production and value of manganese ores in Queensland, 1881-1884 and 1889-1908. 
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Year. Quantity. | Value, | Year. Quantity. | Value. 
| 
Long tons. Lonq tons. 

ME. S ida A 87| 4,909 || AMA 355 $5, 387 
ME Lais 224 eT ee 100 A SE TU TTTTTR DERE 300 4, 380 
1888 ooi s50223 I T 20 200. i IEI asp dan porn TEUER T _ 900 5, 475 
RS 55 $09-|| TMOG, oc corone rrr reat 67 1,221 
A A pP NET 4 RP DDR cd doo 735 | 13,775 
a CA AA NA 5 921 4900 AAA 75 998 
t. eee een EN I RUPEE 10 Lio! OREL ra 218 3, 869 
O AO, MS EAN AAA 4, 600 82,677 
E PA PEI IATA PEE MS etu A ROA A 1,820 | 25,967 
a das ee: 140 | 1, 936 


WORLD’S PRODUCTION OF MANGANESE ORES. 


Contemporaneous data of the production of manganese ores in 
various countries can not be secured, but the following table presents 
the latest reliable statistics obtainable, in connection with the year 
which the figures represent. ‘The tons are either long or metric tons. 


The world’s production of manganese ores. 


Quantity. 


Country. 

Europe—Continued. 

Ma RR 1903 

PONES iria 1903 

bit o A 1903 

BOOGIE rr 1904 

o EPA E EN 1903 

Turkey cocco vov pns 1903 
Asia: 

Ind 5 5535.82 ena demie 1903 

JaPa ARAN a Ere 1902 

A RAR 1899 
Oceania: 

Queensland .............. 1903 

New Zealand ............ 1903 


| 


Country. Year 
North America: Tons. 
United States. .......... 1904 3, 146 
CONROE Ó ouexsesinzicxsases 1904 110 
edo T ta 1904 15,516 
South America: 
Bazila diari 1903 159, 369 
CNG AAA 1902 12,785 
Europe: 
Y ARA 1903 6,179 
Bosnia and Herzegovinia.| 1903 4,537 
q e A 1903 12, 490 
O AAA 1903 11, 600 
A AEREA 1903 47, 994 
o LLL cess S Ea RR 1902 14, 962 
a Exports, 


b Not official, probably only Caucasus district, 


l| Digitized by Google 


Year. | Quantity. 


Tons. 
1, 930 
30 
b 451, 464 
26, 895 
2, 244 
49, 100 


165, 006 
10, 592 
1, 348 


| 70 


GOLD AND SILVER. 


By WALDEMAR LINDGREN AND OTHERS. 


INTRODUCTION. « 


The Geological Survey obtains its data of the production of gold 
and silver by direct returns from the mines, and it is desired to 
acknowledge in this place the hearty cooperation of the mine owners, 
large and small producers, throughout the country. Without this 
cooperation the proposed plan would have been a failure; with it, it is 
believed that the report reflects an accurate picture of the conditions 
of the industry, scattered as the output is among over 3,000 producing 
mines. The number of mine owners who have refused to report their 
production is extremely small, and the few that still persist will 
doubtless reconsider when they clearly understand that the figures 
given are wholly confidential, that only totals of States, counties, and 
districts are given, and that in the case of single producers in counties 
and districts their production is so reported as to conceal the exact 
amount of their output. It should be added that a very large and 
growing number of companies no longer make a secret of their pro- 
duction of gold and silver. The data collected by this method, how- 
ever diligently, are apt to be slightly lower than the actual figures for 
the reason that it is very difficult, if not impossible, to obtain the 
output of individuals who perhaps only do some placer work during 
the wet season and return to other avocations during the rest of the 
year. This applies especially to Chinese and other alien miners, from 
whom, as a rule, no information can be secured in any case. These 
reasons explain why the figures of the Director of the Mint, which are 
derived chiefly from direct returns of the United States mints and 
assay offices and from smelting and refining works, are apt to be 
slightly higher than those here published, though a comparison will 
show that this is by no means always the case. On the other hand, it 
is impossible to secure from the sources just enumerated such reliable 
data as to the production of counties and individual districts as are 

aThe writer was given charge of the collection of gold and silver statistics on July 1, 1904. The 
short tíme available may in part excuse the lack of detail in the report and a certain lack of a com- 


prehensive plan in the reporta of special agents und assistants. 
]41 
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afforded by the method of the Geological Survey, by means of which 
the progress of the industry can be accurately gaged; neither is it 
possible, without such data, to classify properly the gold and silver 
ores according to the plan patlied | in this report and to ascertain the 
tonnage and average contents of those ores. 


UNIT OF MEASUREMENT. 


The standard unit for ore production adopted is the short ton of 
2,000 pounds. Gold and silver are measured by the fine ounce, and 
the average commercial price of silver during 1904 is considered to be 
from 57 to 57.843 cents per ounce, the figure varving slightly in the 
several State reports. 

In addition to gold and silver, data have been obtained for the pro- 
duction of copper, lead, zinc, and for several States at the following 
prices for 1904: Copper, at 12 to 13 cents per pound; lead, at 4.30 to 
4.315 cents per pound; zinc, at 5 cents per pound. 

Crude platinum is valued at from $12 to $15 per ounce. It should 
be understood that in most cases, owing to high reduction charges, the 
miner failed to obtain these prices for his product. 


PRODUCTION. 


The production of gold in the United States for 1904 reported by 
the mines to the Geological Survey was 3,910,729 fine ounces, of the 
value of $80,835,648. This represents an increase of $7,243,948 over 
the production of 1903 as given by the Director of the Mint. After 
& period of very rapid advance in the gold production from 1892 to 
1900, during which an increase from $33,000,000 to $79,171,000 took 
place, there followed two years of nearly stationary output and one 
year, 1908, of very decided decrease. It is therefore very gratifying 
to find that the production has risen again with a bound to record 
figures, the largest previous output in 1902, according to the figures 
of the Director of the Mint, amounting to $80,000,000. 

The production of silver in 1904 reported by the mines to the Geo- 
logical Survey was 55,999,864 fine ounces, of a value of $32,035,378. 
This represents an increase of 1,699,864 ounces over the production 
of 1903, as given by the Director of the Mint, and an increase in value 
of $2,713,378. There is, therefore, a total increase of $9,957,326 in 
the value of gold and silver produced in 1904 over that of 1903. The 
record output of silver in 1892, amounting to 63,500,000 fine ounces, 
has not been reached in late years, nor has the commercial value 
attained the figures of that year, which amounted to $82,101,000. 
The price of silver in 1904, according to the Director of the Mint, 
varied from 55 to 61 cents per fine ounce, representing a decided 
increase over the prices of 1903, which varied from 48 to 59 cents and 
only exceptionally rose to 61 cents in October, 1903. 


= 
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The number of fine ounces and the value of gold and silver reported 
by the mines in 1904 are shown in the appended table. As the service 
of the Geological Survey is as yet not fully organized in Alaska and 
in the Southern and Eastern States, figures of the Director of the 
Mint have been used for these districts. 

The following table shows the production of gold and silver in 1904, 
by States and Territories. The data have been obtained by direct 
returns from the mines, except as noted. 


Production of gold and xilrer in 1904, by States and Territories. 


(Fine ounces.] 


Comparison by value 
with production of 


Gold. Silver. E o 
State and Territory. St emia De 
Quantity. | Value. | Quantity. Value. Gold. | Silver. 

NETS CE 443,177 | $9,160,458 ; 193, 695 $110,405 | 64 $476,893 | b—$4,049 
Arizona... 2.2.22. cece eee eee 168,274 | 3,478,532 , 2,314,940 | 1,325,303 | +748,708 | +198, 642 
California................... 901, 484 | 18,633,676 | 1,480,589 243,936 | +2, 333, 023 +345, 524 
Colorado ....ooccoconccocco.. 1,183 518 | 24,463,322 , 13,947,635 | 7,985,028 [P4-1,923, 222 ; 5--970,320 
la a cinc erscl coop 82,739 | 1,710,365 | 7,066,382 | 4,389,001 | +349,246 | — --437,214 
A IA A AAA AN ^. b—9,700;  b—852,596 
Michigan e........... scene dado | 122, 807 T0000 NA b-+48, 000 
MONtADA ....ooooccooncccoon.. 206,419 | 4,267,062 | 12,817,285 | 7,334,146 . 5—144, R38 , 4507, 304 
Nevada urraca da 244,823 | 6,060,494 | 4,268,123 | 2,432,530 1,990,144 |  +333,918 
New Mexico ................ ! 18, 476 381,930 214,553 ' 124,1083 +112, 307 +15, 047 
Oregon... sh eed ewe ce vee 68,321 | 1,412,186 132, 077 75, 284 | —22 +13, 043 
South Dakota ............... 356, 264 | 7.363.977 161,611 92.522  »+537,277 | b—26,926 
QUA ML M ENS 9 186 385, 576 213,935 | +186 | b—81, 441 
WA ie ecco tines cous 202,675 | 4,189,292 | 12,049,446 | 6,898,308 —154,777 | +380, 157 
Washington ...............- 15, 214 314, 463 | 157, 598 R9, 831 —193,422 |  —111,958 
Wyoming............-. ees 837 17,305 4,647 2, 661 | b--13,705 | 642,553 

Southern Appalachian | l "m. 
State9........- eese ere 18, 499 382, 400 | 82, 900 18,082 | P+130,000 | b+29,614 
TOtAl sucia ores , 8,910,729 | 50,835, 648 | 55.999, 864 — 32,035,378 .d--8, 111,952 443, 049, 366 


ETA, ee ats te E AE ee a 


a From the report of the Director of the Mint for 1904. 

b Compared with the figures of the Director of the Mint for 1903. 

c Estimate. 

d Based on combined data of the Director of the Mint and of the Geological Survey. 


The principal sources of the great increase in the gold production 
of over $7,000,000, compared with that of 1903, are easily traceable. 
Colorado added nearly $2,000,000 to her production of 1903, most of 
which was derived from the mines of Cripple Creek. Nevada’s output 
increased about the same amount, chiefly due to the phenomenal yield 
of the Goldfielá mines. The greatest progress is reported in Califor- 
nia, whose production exceeds that of 1903 by $2,300,000, the increase 
being partly caused by a strong development of the quartz-mining 
"industry and to a less degree by the activity of the dredgers. Alaska 
and Arizona show increased yields, amounting, respectively, to $476,893 
and $748,708, A number of States show smaller increase, while Utah, 
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Montana, and Washington have less gold to their credit in 1904 than 
in 1903. 

The increase of value in the production of silver of $2,713,378 is 
somewhat evenly distributed among the various States and Territories, 
but is to some extent due to the better price of silver obtained. Colo- 
rado leads with an increase of $970,320. California, Idaho, Montana, 
Nevada, and Utah also added considerable value to their silver pro- 
duction. 

Reviewing the figures in more detail, it should be stated that the 
moderate increase in the production of Alaska is chiefly due to an 
increase in the production of the quartz mines. Nome slightly reduced 
its output, which is estimated at $4,064,604. The quartz mines on 
the coast are asa rule in a flourishing condition and yielded $3,050,977. 
The yield of silver is comparatively unimportant. 

Arizona's increase of 748,708 is chiefly derived from siliceous ores 
from Yavapai, Mohave, and Yuma counties, whilethe reopened Tomb- 
stone mines have contributed their quota from Cochise County, more 
than compensating for the closing down of some properties. The 
increase in the production of silver is chiefly due to copper and siliceous 
ores of Yavapai County. 

No State showed a greater increase in the production of gold than 
California. Its output for 1904 was $18,633,676, or $2,333,023 more 
than in 1903. The gold-producing area is extremely large, and includes . 
84 counties out of 57. It literally extends **from Siskiyou to San 
Diego and from the Sierra to the sea.” Seven counties produced each 
over $1,000,000 and two produced over $2,000,000. Nevada County 
very nearly reached the $3,000,000 mark; Amador and Calaveras come 
next. Quartz mining in the five mother-lode counties— Eldorado, 
Amador, Calaveras, Tuolumne, and Mariposa— resulted in an output of 
$5,940,938 in gold. An increase is shown in all branches of gold pro- 
duction, but chiefly in quartz mining and dredging. The latter was 
responsible for an increase of $711,289, but the activity in quartz 
mining resulted in an increaseof nearly double this figure, or $1,400,494. 
The sum of $13,648,386 was produced from quartz mining and 
$2,187,038 from dredging. 

The production of silver in California, while never very great, shows 
an increase of about 400,000 ounces over that of 1903. This is chiefly 
due to renewed activity in copper smelting in Shasta County. 

Colorado shows an increase of $1,923,222 in gold, compared with 
the figures of the Director of the Mint for the previous year. About 
$1,500,000 of this increase was derived from Cripple Creek, which has 
a production of $14,504,350 for 1904. The remainder comes from the 
large mines in San Miguel County, while in the Gilpin district, includ- 
ing Gilpin, Clear Creek, and Boulder counties, the production is about 
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stationary. The gold output of Leadville district also remains about 
the same as in 1903, the figures for 1904 being $1,175,841. 

Silver mining remains in a healthy condition, though most districts 
reported a slight decrease compared with 1903. Leadville produced 
4,820,596 ounces, of which 1,703,985 ounces were derived from zinc 
or zinc-lead ores, and Pitkin County (Aspen) produced 2,150,035 
ounces. A considerable increase appeared from the San Juan County 
district, especially ¡ in San Miguel and San Juan counties. 

Idaho derived $349,946 more froni its gold mines than in 1903. The 
placer yield amounted to $193,002, or about $100,000 more than in 
1903. Of this, approximately $32,000 was obtained from the Snake 
Riversands. The Boise basin and the old placer districts in Idaho County 
are still the largest producers. The principal increase comes from sili- 
ceous ores in the Silver City district, Owyhee County; Buffalo Hump 
and Thunder Mountain districts, in Idaho County, and from various 
districts in Lemhi County. 

The silver product increased by 267,412 ounces, divided between the 
lead ores of the Coeur d'Alene and the Wood River district and the 
siliceous ores of the Owyhee fissure veins. The greatest increase, of 
154,000 ounces, is reported from the Wood River district. The Coeur 
d'Alene district produced 6,069,918 ounces. 

A small quantity of silver, estimated at $70,000, is obtained as a by- 
product in the refining of certain grades of Lake Superior copper and 
is credited to Michigan. 

In Montana there is apparently a decrease in the production of gold 
when compared with the figures of the Director of the Mint for 1903. 
Of the production, amounting to $4,267,062, more than $1,000,000 is 
derived from the cyaniding ores of Fergus County, which recently 
have attained great prominence. The Butte copper mines contribute 
$971,046, which appears to be a slight decrease from the figures for 
1903. Madison and Lewis and Clarke counties follow next, and only 
smaller amounts are contributed by the other counties. The most 
important placers are contained in Madison County, and 20,566 ounces, 
or about the same amount as from Idaho, were derived from the placers. 
Of the silver, the production of which has increased by $507,304 com- 
pared with the output of 1903, by far the largest part, or 10,530,589 
ounces, is produced by Silverbow County. Granite County comes 
next, with 1,293,296 ounces, a considerable part of which is derived 
from the siliceous ores mined by the Granite-Bimetallic Company. 

Nevada is one of the States of large increase. The production of 
gold reached $5,060,494 in 1904, an increase over the preceding year, 
according to the figures of the United States Geological Survey, of 
$1,990,144. Practically the whole of this increase should be credited 
to the new camp of Goldfield, in Esmeralda County, which produced 

H. Doc. 21, 59-1 —10 


146 MINERAL RESOURCES. 


somewhat over $2,300,000 during the year. Lincoln County, which 
includes the Searchlight and De Lamar districts, showed a slight 
increase, but many of the minor counties produced less in 1904 than 
in 1903. The output of the Comstock mines increased, however, by 
several hundred thousand dollars over that of 1903, the Ophir mine 
being the principal producer. 

The returns from silver producers indicate an increase of $333,918, 
of which the greater part is derived from the Comstock mines. 
Tonopah remains very productive, with an output of about $1,230,000 
of silver, commercial value. 

In New Mexico the gold production of the year was $381,930, an 
increase of $112,307 over 1903, which is largely derived from the 
Rosedale district, in Socorro County, and the Hillsboro district, in 
Sierra County. Small decreases are reported from theother counties, 
including Grant County with the old Silver City district. The placers 
yielded $149,424. A small increase is noted in the unimportant silver 
production. Most of the added supply came from Socorro County, 
while the other counties produced somewhat less than in 1903. 

The State of Oregon shows a stationary gold production of $1,412,186, 
of which about one-third is derived from the southern part of the State 
and the remainder from the Blue Mountains, in the northeastern part 
of the State. Baker County, in which the important Cracker Creek 
mining district near Sumpter is located, led in production, with 
$738,973, of which $51,855 was derived from placers. The old 
mining camps of Cornucopia,, Connor Creek, and Virtue produced 
very little. In the southern part of the St:t», including Jackson, 
Josephine, Lane, and Douglas counties, the production is scattered 
among a great number of small placer and quartz mines. The placers 
of the State produced $349,214, three-fourths of which amount came 
from the counties in southern Oregon. 

The silver output of Oregon is unimportant and principally derived 
from Baker and Grant counties, in the northeastern part of the State. 

South Dakota produced within a small territory in the Black Hills 
gold to the value of $7,363,977, an increase of more than $500,000 over 
1903. As is well known, the industry is based on the mining on a 
large scale of low-grade amalgamating ores of the Homestake type 
and of likewise siliceous ores of higher grade which are reduced by 
cyaniding or smelting. The plant at the Homestake mine was still 
further increased, so that 1,000 stamps are now dropping on that 
property. Many additions have been made to the cyanide plant treat- 
ing the refractory ores. A total of 48 mines crushed 1,804,935 tons 
of ore, of an average value of $4.08 per ton. From placers were 
derived $83,614. The free-milling ores yielded $4,775,925, the cyanid- 
ing ores $2.541,104. In addition, $131,051 were obtained from sili- 
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ceous ore by smelting, and a small amount from smelting of lead and 
copper ores. 

The silver production of Texas, estimated for 1904 at 385,576 fine 
ounces, is to a large extent derived from the mines of the Presidio 
Mining Company at Shafter, Presidio County. The ores carry silver 
chloride, and pan amalgamation is the process used. 

In Utah the gold product decreased $154,777 in value, and amounted 
to $4,189,292. A decrease of about 20,000 ounces in Tooele County, 
in which is situated the Camp Floyd district of cyaniding ores, is 
largely responsible for this, but the decrease is to a large extent coun- 
terbalanced by the increased output of Salt Lake and Juab counties, 
in which are situated the Bingham and Tintic camps. The growth of 
the Bingham Camp is especially remarkable. The Tintic district 
increased its output of gold chiefly from lead and copper ores by 6,510 
ounces, the camp yielding 71,967 ounces, and Bingham by 13,925 
ounces, the camp yielding 56,390 ounces. The placer production of 
Utah is insignificant. 

The silver production of Utah shows a loss of 154,565 ounces, but 
on account of higher prices paid for the metal the value increased 
$380,157. The State produced a total of 12,049,446 ounces, being 
third in rank after Colorado and Montana. The decrease is due to 
smaller shipments from the Park City mining district, Summit and 
Wasatch counties yielding 5,814,386 ounces, against 7,109,209 ounces 
in 1903. 

A large increase is reported from the Tintic district, which yielded 
3,938,630 ounces, and from Bingham, which produced 1,440,213 ounces. 
The total output of the Tintic district in 1904 is thus 71,967 ounces 
of gold and 3,938,630 ounces of silver, while Bingham produced 56,390 
ounces of gold and 1,440,213 ounces of silver. 

The State of Washington produced less gold than in 1908, the 
decrease amounting to $193,422, with a total production of $314, 463. 
This is explained by the idleness of several large mines in Ferry, Chelan, 
and Okanogan counties. In Ferry County alone the decrease—chiefly 
in the Republic district—was over $162,000, and seems largely due to 
the difficulty of treating the ores which do not yield readily to amal- 
gamation or cyaniding, while their very siliceous character makes them 
undesirable for the smelters. That the State did not show a still 
greater loss is due to the Mount Baker district, in Whatcom County, 
which increased its yield from $36,388 in 1903 to $115,000 in 1904. 
The output of silver in Washington is small and mainly derived from 
the lead ores of Stevens County as well as from the siliceous ores of 
Whatcom and Ferry counties. 

Wvoming is one of the least important States in the production of 
gold and silver, having only produced $17,305 in gold and $2,661 in 
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silver during 1904. More than one-half of the gold output is derived 
from Fremont (Atlantic City district), Crook, and Johnson counties, in 
order of importance stated. The remainder is chiefly derived from 
copper ores, low in gold, occurring in Albany and Carbon counties. 
The placers of Crook County yield a small amount. 

According to the Director of the Mint, the Southern Appalachian 
States, comprising Maryland, Virginia, North Carolina, South Caroe 
lina, Georgia, Alabama, and Tennessee, have the following amounts to 
their credit for 1904: 


Production of gold and silver in Southern Appalachian States in 1904, by States. 


(Fine ounces.) 


Gold. Silver. 

State. PIgUep ee otal 

Quantity.| Value. |Quantity.| Value. value. 
Alabami T —ÓÁ ——— ESS 1,417 | $29,300 200 #116 $29, 416 
E lcs is alec vod Ee bi en Se ia eens ae 4, 688 96, 900 1, 500 870 97,770 
BIATY ANG oenen sarc ced REOR cccecNos ES DERE 116 2.400 TA 2, 400 
North Carolina sce ir X ex REPCUQ EE inc 5, 904 123, 900 14, 800 8,584 182, 484 
South Caroling osc cc. enc "—-——--—Ó——- 5,892 | 121,800 500 290 122, 090 
Tennesse a secs tel ck Laws cetaneeaesexs 208 4,300 59, 200 34, 336 38, 636 
Virginia Sucio PEE Aa 184, 3, 800 6, 700 3, 886 7,656 


A Da IT Lr ora 18,499. 382,400 | 82,900 | 48,082 | 430,482 


o with 1903, an increase of gold of $130, 000, and of silver 
of $29,614, is shown. 

The pr eduction of the Southern States is extremely scattered, con- 
sidering its small amount. Virginia contributes from 11 counties, 
North Carolina from 32, South Carolina from 12, and Georgia from 
26 counties. The output has remained approximately stationary for 
many years. Smelting ores furnish only a small fraction of the gold 
product, but in late years an increasing quantity of silver is obtained 
as a by-product from the electrolytic refining of copper from Ten- 
nessee, as well as from shipping ores from Virginia and North Caro- 
lina. The placers yield only about one-eighth of the total production 
of gold, and by far the largest part is derived from siliceous ore of 
low grade with free gold. Some of the ores—-for instance, those of the 
Haile mine in South Carolina—are likewise siliceous, but contain little 
or no free gold, and are treated by concentration and chlorination. 
Others are cyanided with varying results, and some mines ship their 
concentrates to the smelters. 

Lumpkin County, in Georgia, containing the Dahlonega district, 
Montgomery and Stanley counties, in North Carolina, and Lancaster 
County, in South Carolina (Haile mine), are the only ones among the 
many producing counties in which the output of gold exceeded $10,000, 
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NUMBER OF MINES. 


The number of producing mines in the Western States, exclusive of . 
Alaska, as reported to the United States Geological Survey in 1904, 
was 2,239. To this should be added several hundred producers in 
Alaska and probably over a hundred in the Southern Appalachian 
States, which would make a total of about 4,000. A source of com- 
parison is obtained from the special reports of the Census Bureau for 
1902, in which the total is given as 2,992.^ This is exclusive of Alaska 
placers. The total number of placer mines as reported to the Geolog- 
ical Survey for 1904 is 1,834 and of deep mines 1,905. Colorado has 
the largest number (567) of deep producing mines, and is followed by 
California with 474. In number of placer mines, California easily 
leads with 711, and is followed by Idaho with 248 and by Oregon with 
211 mines. California has hy far the greater number (1,185) of pro- 
ducing mines, and is followed by Colorado, in which the number is 588. 


Number of reporting gold and silrer mines in the Western States, exclusive of Alaska, 


in 1904. 
: Produc- | Produc- | Reporting, 
State. ing deep | ing add producing 
mines. mines, mines. 

ATI ZODA ca 97 7 644 
CAIDA di Ad Cheese 474 711 1,555 

COLOR O Sos uv ees A A alive ERE V eRAVE DIU CO PUES Ua Vs 567 11 (a) 
O A O eu RU err cura 112 248 703 
MODAN Mec M" 137 78 102 
NOAA PP 143 15 495 
NOW MORICO SA c RES EARS RIEF REE Met d deles X 24 64 
OICROD E ESE, E E E qd c ou Ea 211 520 

South Dakoti qoe Ta 16 (a) 
UA A RN O ie 2 604 
Ns A eros rev EE EE a Aa Le a pU Pe tral un weeks 9 553 
A EE A A AEE. 7 412 
Totales resteras aeee ho rer PUR Meses v nui de 1. 905 1,9949 |... rr 


a Not “oe i - 76 ctt u 


TONNAGE. 


The deep or lode mines producing gold and silver in the Western 
States and Territories, including Alaska, had a tonnage of 19,229,746 
short tons of ore in 1904. The following table gives the tonnage of 
each State as reported to the United States Geological Survey, Alaska 
alone being estimated; it also gives the average value per ton of gold 
and silver contained in the ores. It will be seen that Montana is in 
the lead as to tonnage, closely followed by California, Colorado, and 
Arizona. To fully illustrate the condition of the industry, the tonnage 


a Special Reports of the Census Office: Mines and Quarries, 1902, p. 59. 
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should be further subdivided into various classes of ores, and this will 
be done in the future. 

The average values given need some explanation.  Milling ore, 
especially gold ores, can be mined and treated at low cost, so that $2 
or $3 per ton may under circumstances yield a profit. States like Cal- 
ifornia, in which milling ores predominate, are therefore likely to 
show low average values. On the other hand, smelting charges, 
usually combined with shipping charges, are high, and States yielding 
gold and silver ores which must be shipped and treated by the smelting 
process are apt to show high averages, as do, for instance, New Mexico 
and Nevada. Finally, much gold and silver is derived from copper or 
lead ores which contain a very small amount of precious metals, and 
which would not pay to mine and mill for these alone. Asa large 
tonnage is usually produced in these operations—for instance, in the 
Coeur D'Alene lead mines in Idaho or in the Butte copper mines in 
Montana—the effect will be to reduce greatly the average tenor of 
gold and silver in the ores of the State. Thus Montana shows an 
average value of only $2.50 per ton in gold and silver, and similar 
averages obtain in Idaho and Wyoming. The States showing the high- 
est average values are Nevada, New Mexico, and Colorado. The aver- 
ape for Nevada, $23 per ton, is exceptional, and is due to high values 
of ores from Goldfield, the Comstock, and the Searchlight, as well as 
to the absence of large quantities of low-grade milling and copper-lead 
Ores. 


Production of ore from deep mines producing gold and silver in Western States and Terri- 
trories; and average value of gold and silver per ton, by States. 


[Short tons.] 

Average |, Average 

value of | vulue of 

State. Quantity. gold and Il State. Quantity. | gold and 

silver per || - silver per 

| ton. ton. 
Alaskaa..........eeees- 1,800,000 | $2. 35 | Oregon...........eeees. 121, 189 $9. 40 
ATIZODA ccoo 2, 305, 938 2.08 South Dakota.......... 1, 804, 935 4.13 
California .............. 2, 782, 438 OP TOSS doi iR E 19, 796 10. 80 
Colorado ............... 2, 333, 881 13. $4 Dunst euelc cloves 1, 716, 947 6. 46 
Idaho 22k 1, 668, 327 3.36 Washington ........... 59, 311 6.65 
Montana ........ eee. 4,643, 092 2.41 | Wyoming .............. 42,114 .42 
NOVIO, lios 323,672 23.15 | QUSE s 
TO) feces oss ems 19, 229, 746 5. 19 
New Mexieo...........- 105, 106 3.48 | i 


A AA A A A s A a ee 


a Estimated. 
CLASSIFICATION OF ORES. 


At first glance the classification of gold and silver ores seems a mat- 
ter involving no great difficulties, but on closer approach many com- 
plications are perceived, owing to transitions between various classes. 
lt is hoped that a more complete and more satisfactory scheme will be 
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produced for the year 1905. For 1904 the following plan has been 
adopted. The gold and silver product is classified according to its 
derivation from placers, dry or siliceous ores, lead ores, copper ores, 
and zinc or zinc-lead ores. 

The piacers include the sluicing, hydraulic, dredging, and drifting 
processes. 

The smelters designate as dry ores those with less than 5 per cent 
lead, which usually are chiefly valuable for their gold and silver. 
Under the heading of dry or siliceous ores are included quartzose 
gold and silver ores with less than 44 per cent lead or 3 per cent cop- 
»er, which are usually treated by amalgamation or cyanide process. 
But it is also necessary to include with them certain low-grade ores 
which are less clearly quartzose in character, such as the calcareous 
cyanide ores of Fergus County, Mont. Ores with over 44 per cent 
lead are designated as lead ores, and ores with over 3 per cent copper 
as copper ores. In the latter case the difficulty is that small parcels 
of gold and silver ores which contain 3 or 4 per cent of copper ore 
are not considered as copper ores by the smelters, and no pay is 
obtained for the metal; while, on the other hand, in some very large 
pyritic copper mines, as in Dutte, Mont., the grade of the regular ore 
is apt to sink below 3 per cent copper. Those ores are classed as zinc 
ores, which are chiefly valuable for the zine contained, or, if they 
contain both lead and zinc, those in which the value of zinc predomi- 
nates over that of the lead. "They are usually lacking in gold and 
poor in silver. The greatest difficulty is presented by the Leadville 
ores, which contain gold, silver, copper, and lead, and often not 
enough of any one of these metals to pay for reduction. It is often a 
matter of doubt as to whether such an ore should be classed as dry 
and siliceous ore, as lead ore, or as copper ore. Concentrates of regu- 
lar dry and siliceous ores, even if containing lead or copper, are not 
considered as lead or copper ores, because the classification is based 
on the quality of the ore as mined. 


DISTRIBUTION OF GOLD PRODUCT OF 1904. 


Gold. from placers.—The placer gold obtained in 1904 was to the 
amount of 612,631 fine ounces, equivalent to $12,664,206. 

Alaska and California are of course the largest producers. With 
an output of 290,276 ounces, nearly one-half of the total, Alaska shows 
a small loss in placer gold compared with 1903, in spite of greatly 
increased output from the Tanana diggings. California has gained 
much more in placer yield compared with 1903, in fact 45,115 ounces, 
or $932,529. "This is chiefly due to dredging, the amount derived from 
this industry increasing steadily from $200,000 in 1900 to $2.187,038 
in 1904. The principal productive area extends from the Klamath 
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River on the north down to Tulare County on the south, along the 
eastern side of the great valley. 

Idaho, Montana, and Oregon rank after Alaska and California. 
Idaho produced 23,849 ounces in 1904, equivalent to $493,002, an 
increase of 5,621 ounces. Oregon, on the other hand, shows a decrease 
of about 6,000 ounces, the total production amounting to $349,214. 
In these two States gold is obtained from the old districts in southern 
and eastern Oregon, and from the Boise basin and Idaho and Lemui 
counties in Idaho. Montana maintains a steady production of about 
20,000 ounces, chiefly from Madison County. 

Colorado and New Mexico, each with a production of about 7,000 
ounces, are the only remaining States of importance in regard to this 
class of mining. In Colorado dredging at Breckenridge (Summit 
County) is a principal source, although placers are also worked in San 
Miguel, Clear Creek, and Gunnison counties. In New Mexico the 
dredgers at Elizabethtown, in Colfax County, yielded well, and some 
gold was also derived from new diggings in Sierra County. 

Gold from dry and siliceous ores. — Nearly 3,000,000 ounces, or three- 
fourths of the total output, of gold is derived from dry or siliceous 
ore, thus bearing testimony to the great affinity of gold for quartz. 
Most of the placer gold results from the erosion of gold-quartz veins. 

Colorado still occupies the first place with a notable increase in pro- 
duction from the two centers of Cripple Creek and the San Juan moun- 
tains, while the Gilpin region holds its own. It was the only State 
producing over 1,000,000 ounces from this source. Next in impor- 
tance comes California, the quartz veins of which yielded $1,400,000 
more than in 1903. South Dakota has increased its output from sili- 
ceous ores in the Black Hills by $500,000, and Nevada by $2,000,000. 
The other States follow in the rank mentioned: Montana, Alaska, Ari- 
zona, Utah, Idaho, and Oregon, and in all of them, except Utah and 
possibly Montana, a decided increase is shown. 

The yield from quartz mines on the Alaskan coast shows an increase 
of over $300,000 over the figures of 1903. 

Gold from lead ores. —Very little gold is derived from lead ores, the 
total only amounting to 122,342 ounces. The most important State 
from this point of view is Colorado, in which 70,641 ounces were pro- 
duced chiefly from ores from Leadville and San Juan County. Next 
comes Utah, in which the Tintic mines are largely to be credited with 
an output of gold from this source. The third rank is occupied by 
Arizona, which furnishes gold from lead ores of Pima County and of 
the Tombstone district in Cochise County. None of the other States 
are of much importance. 

Gold from copper ores. —A little more gold is obtained from copper 
ores than from lead ores, but the total production is only 230,442 
ounces. In this respect Utah leads with 109,968 ounces, again largely 
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from the Tintic mines. Arizona follows with 47,563 ounces derived 
from copper ores in Cochise and Yavapai counties, a large increase 
over 1903. Montana occupies third rank, and the Butte copper mines 
in that State are the source of about 44,000 ounces. California adds 
24,727 ounces to the total, principally from the Shasta copper mines. 
Colorado yields only 8,288 ounces from copper ores properly speak- 
ing, although, as mentioned above, a large tonnage of the Leadville 
and San Juan County ores might be considered as low grade lead- 
copper ores. 

. Gold from zine ores.—To Leadville, Colo., 4,697 ounces of gold 
have been credited from zinc and zinc-lead ores. As a general rule 
zinc ores are poor in gold, and in this case the gold is perhaps rather 
ussociated with galena than with the zinc blende. 


Source of gold in 1904 in Western States and Territories by States. 


, [Fine ounces.] 
| | 
State. Placers. NF a a | web | pe ne 

| ores, 1 
Alaska acct erc tt loo 290,276 152,901 nase d NECNON he ae tas 
"asp sins 815! — 107,21] , 12,685 | 47,563 |........ 
is 241,185 | 635,547 25; 24,727 |........ 
Colob d se cu rite ceto Dre o ALI oer Ed 7,022 | 1,097,870 ' 70,641! 3,298 | 4,697 
Idaho. cs ect e ate eee 93,849 ' 58,252 100 538 |.......- 
Montana ........ccccececcecccecccccccecececeeeceees 20,566 199,282) 2131) 44,440 |........ 
CO NO 1,461) 210.77 — 2,577 | 10 |........ 
New-MexIQOA- V veu e oe a 7,223 6, 561 | 250 4 1 YN E 
ORO OW ueque eL eee Ai ca onda cL Es 16, 895 51,100 1.......... | $26 |... e. 
South Dakota conet eea ues ep dau acces 175 | 355,91 | 30 | E tease ties 
TEXAS alar O C ca ex ID | S ce awa | pas opiates 
A reese ricer A O: 66, 58,747 | 33,594 | 109,968 |........ 
Washington RETE aaa 475 | 14, 157 !.......... | 582 |........ 
WY GUT Mite ENSE EE E RE 108 403 APN | 320 |........ 
Southern Appalachian 8tatesa..................... 2, 500 | 14, 933 | pon | 1,066 |........ 


i 
TOMA Lasa Rs ' 612,621 2, 933, 953 | 122,342 | 237,116 4, 697 
! l t 


a Estimated. 


DISTRIBUTION OF SILVER PRODUCT FOR 1904. 


Silver from placers.— Silver is only a subordinate productof placers, 
but the quantity derived from this source is ordinarily underestimated, 
because it is so often omitted in the returns from the mines. 

Silver from dry and siliceous ores.—A little less than one-third 
of the total quantity is derived from these ores, to which Colorado, 
Nevada, and Montana conbribute the largest quantities, the first-named 
State leading with over 7,000,000 ounces. Certain low grade ores of 
Leadville have been classed in this division with some doubt; should 
they be considered as lead and copper ores, the total from this source 
would betreduced from 16,000,000 ounces to about 15,000,000 ounces. 
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Silver from lead ores.—Nearly one-half of the total, or about 
29,000,000 ounces of silver, is derived from smelting of lead ores. In 
this class Utah is first with over 9,000,000 ounces, chiefly due to the 
production of the veins of Park City and Tintic districts. Idaho comes 
next with 6,500,000 ounces, largely derived from the fissure veins of 
the Coeur D'Alene district in the northern part of the State. Colo- 
rado is third, with nearly 4,500,000, its source being the lead deposits 
of Leadville and Aspen. Arizona contributed over 500,000 ounces, 
which represent & greut increase over 1903 and are largely derived 
from ores from Cochise and Pima counties. Montana and Nevada 
failed to reach the half million mark, counted by ounces. In both 
States the mining of silver-lead ores has declined in recent years. 
The Eureka district in Nevada, formerly a very large producer, now 
contributes but little. 

Silver from copper ores.— About 16,000,000 ounces of silver were 
obtained from the smelting of copper ores. Of this, by far the largest 
quantity came from the Butte, Mont., copper ores, in which the silver 
really is a by-product, but which, nevertheless, yielded 10,236,119 
ounces. On the other hand, Arizona, although a great copper pro- 
ducer, yielded only about 1,500,000 ounces of silver from copper ores, 
and much of this amount was derived from the United Verde mine. 
Michigan, which ranks after Montana as a copper-producing State, 
onlv vields an insignificant amount of silver. Utah follows Montana, 
With 2,572,552 ounces from smelting of Bingham and Tintic copper 
ores. None of the other States attains 1,000,000 ounces from this 
source, although California approaches it with 844,265 ounces, chiefly 
from Shasta County. As, however, much auriferous quartz is used 
as flux by one of the smelters, this figure is doubtless somewhat too 
high. Colorado is credited with only 131,695 ounces, but this hardly 
expresses the exact facts, for both Leadville and San Juan County 
vield large quantities of silver from complex lead-copper ores. 

Silver from zine ores. —Colorado is the only State which thus far 
has derived any silver from the smelting of zinc ores proper in which 
the value of the zinc execeds that of tne lead. Most of this ore is 
mined at Leadville, but Clear Creek and Summit counties add their 
quota. Smaller quantities are obtained from Gilpin, Hinsdale, Park, 
and Pitkin counties. 

The mining of silver-bearing zinc ores will be attempted in 1905 in 
certain of the Butte mines in Montana. Although a large quantity of 
zinc is produced in the Magdalena district, New Mexico, these oxidized 
ores contain practically no silver. 
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A total of 2,004,918 ounces is derived from zinc or zinc-lead ores. 


Source of silver in 1904 in Western States and Territories, by States. 


[Fine ounces.] 


Dry and Copper Zinc ores 

State. Placers. | siliceous | Lead ores. Ores. and zinc- 

Ores. lead ore. 
RATAS MI A oes vows 35, 088 AA A e aa 
AIIZOHS. ad rc 2&3, 878 | 566,331 | 1,464,731 |............ 
California lod caan, 2,493 | 584,498 49,333 | — 844,265 |............ 
A A ete Ap Sa eise 30 | 7,383,097 | 4,427,895 | 131,695 | 2,004,918 
O A A pad dus aris and dira d c 7,622 867, 443 | 6,589, 474 201,843 |............ 
A PD A MEN Mor M 122,807 |...........- 
Montana leida 327 | 2,116,403 | 464, 436 | 10,236,119 |............ 
Nova di da A IN: 3, 926, 465 | 339, 139 2:019 a 
New MEXICO ls 75, 684 59, 500 79,369 aa 
OTe GON. i2. 49 we E ai tó 96 120, 304 1.1. iz eiue ll sus Es 
AO A eser urge nes 159, 525 1,297 ri B PEINE e 
o A O a a a a a e aiaee i Ssa 385, 576 EEEE ME O 

Utali. A A O 158, 364 , 9,318,500 | 2,572,582 |............ 
A du odido mesas stude ndr 91,718 | 49,170 16,710 |............ 
WYOMING EA ule eset LL cue ta eee ceeds 46 aces NES 4.60]. |. ocior 
Southern Appalachian Statesa............. 300 4,000 1... csse 78,600 1.2 52: idas 
Total s ilie ea pesa 45, 956 | 16,315,608 | 21,865,075 | 15, 768, 307 2, 004, 918 
a Estimated. 


GOLD AND SILVER IN 1904, BY INDIVIDUAL STATES 
AND TERRITORIES. 


ALASKA. 
By CHARLES G. YALE. 


PRODUCTION. 


The United States Geological Survey made no attempt to gather for 
1904 any details of the distribution of the precious-metal production 
of Alaska, and relies upon the Bureau of the Mint for the figures of 
total output. By distribution in this connection is meant ascertaining 
the source of the gold and silver by districts or sections, as in the case 
of counties in the several States. With Alaska this is an exceedingly 
dificult problem. Aside from the quartz mines of Douglas and Unga 
islands, and of the mainland of southeastern Alaska, the entire product 
is practically from surface placers. These placers exist at many points 
in Alaska. In practically all the placer-mining districts the short 
summer is the only time active work may be carried on, everything 
being frozen up during the winter. As a result of these conditions 
large numbers of the miners go ** outside" for the winter, returning 
only in time to prepare for the water senson, and again leaving when 
that is over. Obtaining exact data of individual output by means of 
correspondence under these circunistances is practically impossible. 
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Although there are numerous organized companies, most of the placer 
work is carried on upon a partnership basis or by individuals who 
employ labor. The clean-ups are made in the fall, and shortly after- 
ward many miners leave their claims and can not well be reached by 
mail, having no permanent address. 

The large quartz-mining operations in southeastern Alaska and the 
islands are conducted by organized companies having permanent head- 
quarters in San Francisco or elsewhere, so that the output of such 
mines for the calendar year may be readily ascertained. 

The placer output of Nome district, including the Golofnin Bay and 
the adjoining regions on the Seward Peninsula, is kept track of sep- 
arately in the receipts of the United States mints and assay offices and 
private refineries throughout the United States; but the receipts from 
all other placer regions in Alaska are classed under the heading of 
““Alaska.” While, therefore, the quartz yield and the placer yield of 
the Nome and adjacent districts may be segregated from the total 
output, the yield of all other sections is simply credited to the district 
of Alaska as a whole, no attempt being made to ascertain with exact- 
ness how much gold comes from Tanana, or Rampart, or Eagle Creck, 
or Koyukuk, or other separate districts where more or less work is 
carried on. The custom has been, therefore, to ascertain the vield 
of quartz and of Nome placers, and to credit the remainder of the 
total yield to balance of Alaska without attempting to apportion 
or distribute it with relation to source by district. To do otherwise, 
under the present system of conducting the inquiry as to annual 
product, would be practically mere guesswork. 

The statement prepared at the United States mint at San Francisco, 
and forwarded to the Director of the Mint, showing receipts of Alaska 
bullion at the United States mints and assay offices and private refin- 
eries and smelters for the year 1904, places the total gold product at 
$0,160,458 and the silver at $110,405 in value. The number of fine 
ounces of gold is 443,177 and of silver 193,695. In the preceding 
year, according to the same authority, the yield of gold amounted to 
$5,683,505 and of the silver to $114,454. This shows an increase in 
gold output for 1904 over 1903 of $476,893, and a decrense in silver 
yield of $4,049, the total increase for the year being $472,846. 

As far as may be ascertained by the method already described as to 
the distribution or apportionment of production, Nome and adjoining 
districts on the Seward Peninsula had a total yield in 1904 of $4,064,604 
in gold and $12,440 in silver, a falling off of nearly $400,000 from the 
record of 1903. Excluding Nome, itis found that the rest of Alaska pro- 
duced $5,095,854 in gold and $97,965 in silver. The large quartz mines 
in southeastern Alaska and the islands had a vield of gold of $38,050,977 
and of silver of $9,253, which is included in the $5,095,854 in gold 


and $97,965 in silver from the rest of Alaska already mentioned. The 
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gold and silver from the quartz mines was derived from 1,303,408 
short tons of ore crushed, including 25,633 tons of sulphurets. The 
largest one of the quartz mines, with a product of $1,973,064 for the 
year, obtained $960,976 from milling 833,844 tons of ore, and 
$1,019,088 from 17,128 tons of concentrates shipped to smelter. 
The greatest values were, therefore, in the sulphurets. In these 
larger quartz mines there is obtained only about $3,000 worth of silver 
for each million dollars in gold. 

The increase in value of product of the quartz mines of Alaska in 
1904 over 1903 amounted to $334,387, out of a total increase of 
$412,846 for the district. 

Deducting the gold and silver of the quartz mines, amounting to 
$3,050,977 in gold and $9,233 in silver, from the yield of the rest of 
Alaska, excluding Nome, there remain $2,044,877 in gold and $88,732 in 
silver for all the camps except the Nome districts and the large quartz 
mines. A statement of distribution would be approximately, there- 
fore, as follows: 


Distribution of gold and silver production of Alaska in 1904, by districts. 


-———— —— ——À————MMMM o eee ee —— — 


| Gold. Silver. Total. 
AOI. ual c i cc ubera d c MD a SS DoD o Dre Dar MEC $1,064,604 | $12,440 | $4,077,044 
QUABTIZJDIMOS o. cus eco eda A uc S MERE 3,050,977 | - 9,233 8, 060, 210 
Balance of Ala8REB.... oe cece sc o rro hu oran rc e e pes 2, O44, 877 88, 732 2, 133, 609 
EU icc ig e tee AOS a ie d asskaah N r 9, 160, 458 110, 405 9, 270, 863 


ARIZONA. 
By V. C. HEIKEs. 


PRODUCTION. 


The production of gold and silver in Arizona during the year 1904 
was, gold, 168,274 ounces, of the value of $3,478,532; silver, 2,514,940 
ounces, of the commercial value of $1,325,303. The statement of 
production compared with last year is as follows: 


Production of gold and silver in Arizona in 1903 and 1904. 


[Fine ounces.] 


Metal €———— (em E Increase 

Quantity. Value. | Quantity. value, [in value. 

(1) etc" Ep 132,067 | $2, 729, 324 168,274 | $3, 478, 532 8748, 708 
RUIN CES exce A EE Ete dest uites 2,109, 456 | 21,126,661 | 2,314,940 | ^ 1,325, 303 198, 642 
Total valies asss essi ess stesen [arsson 3, 856, IND |... cee wees 4, 803, 835 947, 350 


ren er a — — —Á —— —— 


21903, average commercial price of silver, 53.41 cents. 
b 1904, averuge commercial price of silver, 57.25 cents. 
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The gold product shows an increase of 36,207 ounces, valued at 
$748,708; the silver product increased 205,484 ounces, which with the 
increase in market value represent $198,642, making a total increase 
of $947,350. The increase in gold product may be attributed chiefl y 
to the increased output of copper ores and lead ores in Cochise County, 
credited to the Warren and Tombstone mining districts, and also to 
the increased yield in gold and silver bullion from the mines of 
Yavapai and Mohave counties. Arizona can show for the year 1904 
a very satisfactory increase in the output of other metals, returns for 
which, along with the gold and silver, were made by the producers 
in the Territory to the Director of the United States Geological Survey 
in answer to interrogatories. The totals are given below, compared 
for 1903 and 1904. 


Production of metals in Arizona, 1903-1904, by kinds. 


PA 


1903. | 1904. 
Metal. MA E RT e o 
| Quantity. | Value. | Quantity. Value, 
Dl ica rd ounces.. 132, 067 $2, 729, 824 ' 168,274 | $3,478,532 $745, 708 
BUVEI ¿cursor RAF R ATO a5... 2, 109, 456 | 1, 126, 661 2, 814, 940 | 1, 325, 303 195, 642 
CODO Lor icona Ese EXE pounds..| 148, 245,973 | 20, 457,944 | 199,481, 044 24,935,131 | 4,477,187 
TOO, edis a OR HAT EK ed ERE d6. 5. 1, 682, 226 | 71, 999 1, 779, 967 77,874 5,875 
ARAN uim Cad Eq EE 1, 058 pee | 1,455 37 
a A IA AA 24, 387, 486 | PE dade | 29, S18, 295 5, 430, 809 
| 


The gold in this table is figured at its coining value, the other metals 
at the average commercial prices paid for each during the years 1903 
and 1904, as follows: Gold, $20.6718 per ounce for each year; silver 
(1908), 53.41 cents (1904), 57.25 cents; copper (1903), 13.80 cents (1904), 
12.50 cents; lead (1903), 4.28 cents (1904), 4.375 cents per pound. 
The total output of the Territory increased in value in 1904 by the 
sum of $5,430,809. The mines producing and contributing to the 
total output for 1904 numbered 104. In 1903 there were 117 mines 
reporting production, a decrease of 13 for 1904. "The' following table 
has been prepared to show the production by quantities of gold, silver, 
copper, and lead credited to the counties in Arizona in 1903 and 1904: 
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Production of metals in Arizona, 1908 and 1904, by counties. 


Gold. Silver. Copper. Lead. 
County. TR a al pt ee E 
1908 1904 1908. 1904. 1908 1904 1903 1904 
Fine Fine Fine Fine 
ounces. | ounces. ounces. ounces. Pounds. Pounds. | Pounds.' Pounds. 
Cochise ...... 18,283 | 18,839 | 1,406,315 | 1,152, 466 | 63, 264,488 | 90,850,611 | 87,873 | 799,912 
Coconino and 

Maricopa .. 58 199 8, 908 1, 780 257,022 ^. 388,754 oos AN 
Giles rens 72 166 1, 357 9,671 | 7,740,843 | 14,677,561 |..........|.......-.- 
Graham...... 443 2,217 13, 644 43,963 | 62,839,856 | 69,537,295 |.......... |... -..... 
Mohave...... 15,859 | 27,275 54, 169 86, 782 31, 931 1,480 | 377,608 6, 036 
Pima......... 473 493 2, 450 43, 062 15,000 ; 3,039,219 5,500 | 177,475 
Pinal ....... 238 212 3, 461 4, 482 84, 000 186, 638 2, 500 3, 334 
Santa Cruz 540 Eois | 4, 080 5, 265 4, 162 27,000 | 66,884 87,855 
Yavapai ..... 77,843 | 97,415 | 602.087 | 953,622 | 23,999,628 | 30,826,286 | 841,404 | 497,905 
Yuma....... | 18,258 : 21,458 | — 17,985 | 13,857 9,043 | 1,200 | 300,957 | 257,450 
199, 481, 044 1,682,226 | 1,779,967 


Total..... 132,067 | 168,274 | 2,109, 456 | 2, 314, 940 148, 245, 973 


| 


{n the following table the tons of ore sold or treated and the num- 
ber of mines producing in Arizona are given for 1903 and 1904, by 
counties: 


Number of tons of ore sold or treated, the number of mines producing, and total value of 
gold and silver contents for 1908 and 1904, by counties. 


Total and average value gold and silver 


Total tons of ore sold Bomber of contents. 
or treated. pro: 
ducing. 1903. 1904 
County. Es e E MSN, TI A 
Value Value 
1903. 1904. | 1903. 1904.| Total per oe per 

Cochise ................. 404, 897 686, 767 20 14 | $1,129,023 | $2.79 | $1,049,224 | a $1.58 
Coconino and Maricopa. 626 1, 453 3 3 3, 286 9.25 6, 350 4.37 
GAG ron NE 64, 335 100, 101 9 11 2, 213 . 03 7,761 a.08 
Graham................. | 795, 794 958, 019 10 7 16, 444 .02 70, 998 a.07 
Mohave................. 31, 212 41,520 19 13 356,737 | 11.43 613,507 12.91 
PING eM md 801 1, 868 7 7 11,086 | 13.79 34, 832 18. 64 
¡AAA 853 965 6 5 6, 768 7.93 6, 949 7.20 
Santa Cruz.............. 1, 976 461 5 3 13, 341 6.75 8, 014 6.54 
Yavapai ................ 301, 770 439, 622 31 34 | 1,930, 589 6.39 | 2,559, 696 5.82 
WUD A UNE 61, 215 69, 162 7 7 386, 998 6.32 451, 509 6.53 
To iris | 1, 663, 482 | 2,305,938 | 117 | 104 | 3,856, 485 2.32 : 4. 808, 835 | 2.08 


a Low figures due to large quantity of copper ores of low gold and silver value. 
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The following table shows the distribution of the total gold produc- 
tion of the Territory. The products for 1903 and 1904 were as follows: 


Production of gold in Arizona in 1908 and 1904, by counties. 


[Fine ounces.] 


en A A A —————— M a —— ——— —— —Á——— 


1903. 1904. Increase ( 4-) 
County en Ordecrease() 

Quantity. Value. Quantity. Value. in quantity. 
Coehilae ica deed 18, 283 77,910 18,839 | $389, 437 + 556 
Coconino, Gila, and Maricopa........ 130 2, 687 365 7,545 + 235 
GTO HAD iso oc: 443 9, 157 2,217 45, 829 + 1,774 
MODO iia dans 15, 859 327, 806 27,275 563, 824 +11, 416 
PING Rr 478 9,777 493 10, 191 + 20 
PAUL Sr ida 238 4,919 212 4, 383 — 26 
Santa CFUZ. a ió 540 T1162 A acm are a mos — 50 
XR ADI A NA 77,843 | 1,609,014 97,415 | 2,013,747 +19, 572 
TUMA .usescexeswesdededte bete tenon 18, 258 377,392 21,458 443, 576 + 3,200 
A 132, 067 | 2, 729, 824 | 168,274 | 3,478,582 +36, 207 


The output of gold from Arizona originates in Yavapai, Mohave, 
Yuma, and Cochise counties, named in the order of importance. The 
increase shown for Yavapai County is explained by the more active 
operations and extractions of ore from several of the largest proper- 
ties, notably the United Verde, in Verde district; the Congress mines, 
in Martinez district; and the Ideal Mining and Milling Company, the 
Model Mining Company, the Bradshaw Mountain Copper Mining and 
Smelting Company, the American Copper Company,and the Braganza 
Gold Mining Company, in the Big Bug mining district. 

In Mohave County the output of gold was increased mainly by the 
Gold Roads mine, located in the San Francisco district; in Yuma 
County; the King of Arizona, of the Kofa district; and in Cochise 
County, mainly in the copper ores of the Warren district and the 
arcentiferous lead ores of the Tombstone district. 

The distribution of the aggregate quantity of the gold output for 
1903 and 1904 into the several classes of ores gives the results shown 
in the following table: 


Production of gold in Arizona for 1903 and 1904, by kinds of ore. 


[Fine ounces.] 


SQ. o Siliceous| Ores cy- |. Lead Copper 
ADAT | Puicer ores, | anided. | ores. | ores. Total 
E ae zx | bk dnb A, PEN 
NOU iu oM ELO oe NS | 568 | 22.404 | 79,639 | 3,600 | 25,856 | 132,067 
POON DEOR qur ORC | SIS | 39,188 | 68,023 | 12,685 : 47,563 | 168,274 


The gold taken from the placers in Arizona came principaily from 
Greaterville and Quijotoa districts, in Pima County. The other regions 
contributing were Dos Cabezas, in Cochise County: Old Hat district, 

i 
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in Pinal County, and the Plomosa district, in Yuma County, making 
up the total. There are extensive deposits of auriferous gravel, upon 
which large operations are contemplated, at Greaterville. 

Gold from siliceous ores increased largely in Yavapai and Mohave 
counties. The gold extracted by cyanide decreased principally in 
Yavapai and Cochise counties, but this decrease was nearly made up 
ny the output of this class of gold in Mohave County. 

The gold taken from lead ores in 1904 shows & large increase over 
the preceding year, which was occasioned by the increased tonnage of 
this class of ore mined in Tombstone district, of Cochise County, and 
of the output of lead ores in Yavapai County. 

The gold recovered in connection with the mining of copper ores 
shows an increase for the vear principally on account of increased 
output of this class of ores in Cochise and Yavapai counties. 

‘The following table shows the output of silver in Arizona for the 
years 1903 and 1904, with the increase and decrease, by counties: , 


Silver production in Arizona in 1903 and 1904, by counties. 


[Fine ounces.) 


1903. 1904. 


Increase 

STORIE Quantity. | Value. | Quantity. | Value. E 

inquantity 

Cocina 1, 406, 315 $751,113 | 1,152, 466 3659, 787 —253, 849 
Coconino, Gila, and Maricopa............ 5, 265 2,812 11,451 6, 556 4 6,186 
Graham oos escena bere" 13, 644 7,287 43, 963 25, 169 + 30,319 
MODA as 51, 169 28, 931 86, 782 49, 683 + 32, 613 
A HM 2, 450 1, 309 43, 052 24, 647 + 40, 602 
A II DLE 3,461 1, 849 4,482 2, 566 + 1,021 
A tea du RE DO ue 4, 080 2,179 5,265 3, 014 + 1,185 
NAVA o corso TU Saws wErsy e E Qu VE EE EE 602, 087 321,575 953, 622 545, 948 +351, 535 
YUIDR ere edv es Ride shes 17, 985 9, 606 18, 857 7,933 — 4,128 
Tota ie tes sss RP Rid x EU URP PE VS 2,109, 456 | 1,126,661 2,314,910 | 1,325,303 4-205, 484 


Production of silver in Arizona in 1903 and 1904, by kinds of ore. 


(Fine ounces.] 


Siliceous Ores 


, 1 Copper 
Yenr. Placers OPUS. cyanided. Lead ores. Ores. Total. 
ju] eme MT TEN 20 | 1,068,317 50, 158 84, 757 | 906, 204 2, 109, 456 


i rS 0 181, 177 102, 701 966, 331 | 1, 464, 731 2, 314, 940 


Silver was not reported by the placer operators in 1904 and is left 
out of the total entirely, not being of sufficient importance even to 
estimate. The decrease shown in siliceous ores occurred chiefly in 
Cochise County. The ores cyanided increased the yield of silver from 
certain mines in Mohave County. The lead ores of Cochise and Pima 

H. Doc. 21, 59-1——11 
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counties largely increased the silver yield, while from copper ores, 
Yavapai County has the greatest increase, with Cochise, Gila, and 
Pima counties following. 

MINES. 


In 1903 the tabulated list of producing properties numbered 183. 
This number has been reduced to 171, a difference of 12, which repre- 
sents mining properties either combined with larger corporations or 
abandoned. 

The tabulated list for 1904 shows 171 properties known as producers 
of mineral in distinction to mere prospects, but only 104 reported pro - 
duction in 1904. All mines idle for several years are excluded from 
this list. The 104 mines producing in 1904, classified according to 
their main product, are contrasted in the following table with the 
117 mines producing in 1903. 


Producing mines in Arizona in 1903 and 1904, ctassqied by chief product. 


———————————— M — —— —Á ————————————Á"—-— Qr —— BÓ 


Mines re 
Year porting Gold Silver | Copper Lead 
produc- | mines mines, | mines. | mines. 
tion. 
Die E 117 55 17 | 35 7 
Idiot EE REI ARMES MeV Es 104 47 17 35 | 5 


A ed dodi oxi axe rex RU 13 5 o s 2 


The number of mines in which the value of gold, silver, copper, 
and lead predominated in 1904, by counties, is as follows: 

The gold value exceeded the value of other metals in Yavapai 
County in 24 properties; in Mohave, in 9; Yuma, 5; Cochise, 3; Pima, 
2; Pinal, 2; Gila, 1—total, 47; a decrease of 8 for 1904. 

The silver value exceeded the value of other metals, by counties, as 
follows: Cochise and Mohave counties are each credited with 4 mines, 
and Yavapai, Sunta Cruz, Graham, and Gila counties each have 1—a 
total of 17, which is the same number that reported in 1903. 

Classified according to the copper product, Gila County is credited 
with 9 properties, Yavapai with 8, Cochise and Graham each with 5, 
Pima with 3, Pinal with 2, Coconino, Maricopa, and Santa Cruz each 
with 1—total 35; a decrease of 3 for 1904. Compared according to 
the values of the copper product for 1904, Cochise County leads, with 
Graham, Yavapai, Gila, and Pima following. 

Of the 5 lead properties 2 are credited to Cochise County, 2 to 
Yuma County, and 1 to Pinal County. 

The reports returned from mine operations in Arizona numbered 
148. Of this number 639 lode mines and 5 placers reported develop- 
ment and assessment work; the remainder, 104, were producing prop- 
erties. Ninety-seven of these were quartz or lode mines and seven 
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were placer mines. In addition, 85 milling and 15 smelting plants 
were reported. Of the milling plants connected with mines, 33, includ- 
ing 2 arrastras, were in operation, and 52 mills, including 4 arrustras, 
were idle. 

Of the 15 smelters in the Territory, 8 were operating copper plants 
and 1 a lead plant; 6 were idle, and 2 were in course of completion. 
One of the latter was expected to handle lead-silver ores besides the 
copper ores for which the plant was already equipped. 

Of the 33 milling establishments, 27 used stamps for crushing the 
ores, and 6 used crushers and rolls of various patterns. Eleven of 
the 33 mills used amalgamation followed by concentration; 7 used 
direct amalgamation with batteries and plates; 6 used amalgamation 
followed by treating the tailings with cyanide; 5 were concentration 
plants; and 4 used direct treatment of the crushed ores by cyanide. 


ORES SMELTED. 


In a number of instances the mine operators in Arizona reported the 
total number of ounces or pounds of metal produced for the year. 
When the report was thus made, the average commercial price was 
used in extending the value. When only values were given, if con- 
sistent, they were allowed to remain. The total values, therefore, 
for the Territory should show in a measure the amounts paid for the 
metals, less smelting and refining charges. The total tonnage of ore 
smelted and milled, of concentrates produced, and old tailings treated 
by cyanide, with the total values summed up from the returns sent in 
by producers, are as follows: 


Ores sold or treated in Arizona in 1904. 


[Short tons.] 


Quantity. | Value. 
mo cL Ic aA A EE A 
Ores shipped to smelters. . 2.0.2... ee eee eee ee cet ee ee ete eee e nara 1,211,440. $22, 259,152 
Ores milled 222. deese anuo O RN 1.021, 538 1, 625, 359 
Concentrated OTes; A AAA AA A REY d | 119, 654 | 5, 302, 411 
Old tailings treated by Oyanide.......oocooocooocccocraconococccanoccoscconos 14,747 164, 373 
29, 351, 296 


that for ores sold and treated gold averaged $19.90 per ounce; silver, 
56.58 cents per ounce; copper, 12.34 cents per pound; lead, 3.59 cents 
per pound. Ores shipped and treated at smelters during 1904 from 
Arizona properties amounted to 1,211,440 short tons, on which was 
realized $22,259,152 for the gold, silver, copper, and lead contents of 
the ores, or an average value per ton of $18.37. 

The largest portion of the ore mined in Arizona is treated at reduc- 
tion works connected with mines. This accounts for the low value 


x 
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per ton of the ores smelted. The ores shipped out of the Territory 
contained a greater value. The total quantity of ore milled was 
1,021,538 tons. All the ore concentrated was so treated at plants 
belonging to the mines. The quantity of concentrates produced was 
119,654 tons; the average degree of concentration was accordingly 
1 ton of concentrates to about 9 tons of crude ore. This reduces 
the ore to be shipped to one-ninth of its original weight. A large 
saving is thus effected in freight and treatment charges. From the 
119,654 tons of concentrates $5,302,411 was realized for the gold, sil. 
ver, copper, and lead contents, or an average of $44.31 per ton. In 
addition, gold and silver bullion produced by amalgamation and cya- 
niding and shipped to the refineries amounted to $1,625,359, an aver- 
age value of $1.59 per ton. From 74,747 tons of old tailings $164,373 
was realized from bullion and cyanide product, an average of $2.20 
per ton of tailings. 

Arizona has 13 counties. Eleven of these reported production of 
gold, silver, copper, and lead in 1904. There are 211 mining districts 
in the Territory. Mine operators reported from 53 of these districts, 
giving the total output of ore sold or treated in 1904. 


ARIZONA METAL PRODUCERS. 


In the following table the number of properties in Arizona report- 
ing production to the United States Geological Survey is noted for 
1903 and 1904, with the number of mines producing during both 
years; also the number of properties not producers in 1903, but which 
produced in 1904, and vice versa, with the total number of producers 
in the Territory heard from for the last two years, is given by counties: 


Metal-producing mines in Arizona in 1903 and 1904, by counties. 


al prop- Total num- 
Eu by NU rode Properties ber of 
es, in— ines in New pro- Productive Goings 
6 in 1903 but: 
County. SS ee n po IA reporting ee 
a Galo da l nothing the last wo 
1903, 1904. 1904. in 1904. years, 1908 
and 1904. 
Cochise ici rales 20 14 7 7 15 29 
Coconino 2... 4 esee rece 2 1 1 0 1 2 
A E 9 11 6 5 3 14 
CEPA OI LL i oe EE Xa EERERCPRSENURE 10 7 5 2 5 12 
Maricopa .....oooooooconcororncion... 1 2 0 2 1 3 
MODAVO ir aa 19 13 7 6 12 25 
PIDA a 7 7 1 6 6 13 
Pinül. n a EO EST UII RES 6 5 3 2 3 8 
Santa CTIZ las ta ai 5 3 3 0 | 2 5 
AH a os 31 34 14 20 17 51 
VU erario 7 7 5 2 | 2 9 
| 52 | 67 171 
i 
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CALIFORNIA. 
By CHARLES G. YALE. 
PRODUCTION. 


Direct returns received by the United States Geological Survey from 
mining companies and individual producers for the calendar year 1904 
show that the State of California had a gold yield of the value of 
$18,633,676; silver, $843,936 (commercial value, at 57.cents per ounce); 
copper, $3,786,022; lead, $4,070, and platinum, $1,866—a total of 
$23,269,570. Comparing these figures with corresponding ones for 
the preceding year, it is shown that the gold output of the State has 
increased $2,333,093; silver, $345,524; copper, $1,252,667; lead, 
decrease, $3,004; platinum, increase, $914. The total increase in 
yield for these metals in 1904 over 1903 is, therefore, for the State, 
$3,929,124. 


Production of gold, silver, copper, lead, and platinum in Californig in 1904, by counties. 


Gold. Silver. | Copper. 
County. = AN ae | aa, eroe e EOS S Em : Hine 
Placer. Quartz. Placer. | Quartz. | Quantity. |, Value. 
| Pounds. 

IA A aus cecidi HS A $145 | ME pee Berane 
AMARO ria $26,112 | 2,004,089 |.......... 6,575 14, 000 $1, 400 
Bitter is 1, 909, 270 37,315 $1, 112 LIAM AAA AA 
A A 255,448 | 1,531,588 |.......... 69, 519 ^ 2,611,660 277, 165 
Del NOME cise ue a ón Ul Desisto das Loses sehen qu tear d Se aie O pae eu di 
Kldorad9: ec csioevisew eh sae ru 90, 958 285, 751 [oor eda TG RN RUM PER 
PRESO c. Leu tersa TED E EY 3,117 4,595 la ii 4 ] A PA 
Humboldt ...2.. 2: renun 61, 058 A eos seque aces duce ualent atado ds 
A cionis le con Rico utr 135, 788 |. issscue ss 38, N68 8, 408 850 
KONis3u4ei tee MERE RA EE 3,230 | 1,381,511 |.......... 497; A A 
¡E D rr 115,998 | ossis lobt AN e daa p 
Los Angeles...................... 90 12; dias AS A E ERN | eR EN RR URIS 
Madera S ioi ev x LOS EFECENZ 100 | 49,108 |.......--. 25 10, 300 1, 300 
Mariposa.......................-. 3, 304 424, 749 |.......... 2, 801 9, 500 1, 140 
MODO «x eric a laa ina 266,286 |.......... 10,890 AA A 
Monterey ....oooooooomommamcoros 7,168 OY A A A A 
Mendocino....................... A A lost ds Or Wiad A cis ids es se 
NOVAUS dose dx ec x PERO RA RV OVES 310,270 | 2,620,844 161 12. 1590-1, oae A 
Platel sacs ewe dnd bee ME EF Ex Us . 589,039 201.302 9 12, 036 600, 000 72, 000 
Plumas ¿ai id XE ES 97, 640 161, 087 10 rii: Vi cee eee pL 
Riverside xc dees A eae eee ee 7,419 dins A wanted aces 
Sacramento...................... 410; 718. AA A enun vues dos ones Decl eode ae res 
San Bernardino.................. 8,600 . 589,124 |.......... 13, 571 154, 477 15,020 
San Diego.....................-.. 6,000 | 826,685 |.......... 212. A esa CDLER EE 
San Luis Obispo. ...............-. NO MEE EROS AT Pb HMM 
A tet sons: 21,082 | 1,011,085 |.......... 399,686 | 26,438, 145 | 3,402,517 
c c E M 221,498 | — 158,694 |.......... A A 
Siskiyou ...2.0....0ececeeeeeeeeee 454,295 | — 348,301 sp An$ E AA 
AR emus es eee tia 80,000 |.......... 265 7,300 | 930 
TANI A Eu CERIS 319, 672 189, 441 , 69 BO eS sae aps IP 
Tulare cR OPERE mui E e cer M TIED 
Tuolumne ................... sese | — 13,08) | 1,043,461. .......... 12,669 |... LLeeeee. [CRIME 
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Production of gold, silver, copper, lead, and platinum in California in 1904, by counties—Con. 
Gold. | Silver. Copper 
County. RR I SS RRA 
Placer. Quartz. Placer. | Quartz. | Quantity. | Value. 
Pounds. 
Ventura bce. ETE $200 $3,500 1.525 A A ebbe isis cs 
a A E ok 135, 462 5,204 e A A o ce E EUSieE 
Unapportioned ............................... DIE $100, 000 107, 800 $13, 700 
Total daa tardas 4, 985, 290 | 13, 618, 386 1,421 | 842,515 | 29, 961, 590 3, 786, 022 
A ee | ee AA DA | eS. ee 
Grand total A AO | 18,633,676 |.......... | 843,986 |..........-. 3, 786, 022 
| 
Lead. 
County pum 7 -—- — | Platinum. | Tota 
Quantity. Value. ° 
| Pounds 
A A a a E A EE RE RPE $4, 972 
O eT "ERN UPPER orate ratto PE 2, 088, 776 
BUG occu Sor A A inae SEDES $1, 045 1, 949, 876 
E A A O A EA 2, 183, 720 
Del Norte Lexd vetu aa a a lee teeters isi nud au E 20 7, 337 
Eldorado. ...............- i crc PO AA 376, 725 
A A EA A A eus sed mau Bie 7,716 
ii AAA A r aa assanar 150 61, 301 
MIO A ER 124, 200 $4,070 |... <crions 179, 576 
KOM sea oar ELS A A E Mer QM eq ges DRE E 1, 542, 361 
Laüsseli A A LU Ld O A E E 117, 507 
Los Angele: A DER TE A E 12, 474 
PA cre m e rte sites 76, 528 
| Dion. A Rr roS 431, 994 
MONG AAA liu E UAE SE Ora attore A A 276,616 
A coa kESERERS RE ERE Kw A A RU aaan eases 7,668 
Mendocino da iva ess edsuau v qe S da | A, PA AA 37 
Nevada cti ea ! A AA, coe ae duci 2, 943, 460 
Placer A E e a cep eee ees TATUR daa 365 874, 751 
PIDAN: er a n ] 259, 191 
JEN A A vH aac M 7,492 
Sacramenton ec to cdeed oreet uo ul tone pi eon RIA sti | 410, 718 
San Bernardini 3: 2280.50 cece weitere evi sale tele | edu id rT er, A RN 626, 315 
A ic MUR eid buo abus di. ciencias A CERE 332, 897 
San Luis Obispo ARS EE ere A EE 630 
en | ANA A d eise nie 4, 834, 370 
LS o A Louise pile M Ee d Qd tee Lato i ru EM A cede CA fou 381, 669 
SISKIYOU S oo rl EE E A alacres d ida 16 803, 756 
Stanislaus......... A A E loka E 51,195 
O RU UP eae: px 270 | 539, 532 
A A A Sii. ated Dat 1,100 
guis TM CEP ———— n O A AA | 1, 669, 215 
bci) ERI HL e D A 3,700 
o eh rae. E A AS 110, 695 
Unappörtioned uo a em educere ties Vee s esed eiie | NO CP RR, EBENEN 118, 700 
A Dum ee UN sia ete Esas di p 124, 200 | 4,070 1,866 23,269,570 
Grand Toti eonen. | e | 4,070 1,866 | 23, 269, 570 


As stated, these conclusions are based on direct returns from the pro- 
ducers in answer to inquiries made by the United States Geological 
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Survey. It is proper to state that in the matter of gold, particularly, 
the actual value of output is doubtless over rather than under the fig- 
ures presented. This is due to the fact that there are many hundreds 
of foreign miners, such as Chinese, Portuguese, Italians, etc., who are 
working on a small scale in gravel mines, and some few in quartz, from 
whom it is impossible to obtain returns. They are nomadic to a cer- 
tain extent, working in bars, river beds, gulches, etc., during the water 
season and then leaving the locality until the next year. While most 
of them individually obtain comparatively small amounts for their 
season's work, the sums in the aggregate amount to many thousands of 
dollars. It is practically impossible to obtain direct returns from this 
class of miners, many of whom do not understand the language, and 
few of whom reply to inquiries as to what they obtain from their claims. 

It is for this reason, doubtless, that the figures of gold yield obtained 
by the Director of the United States Mint on the basis of total annual 
receipts of metal received at United States mints and assay offices and 
private refineries are apt to exceed the figures obtained by the United 
States Geological Survey when based only on direct returns from pro- 
ducers. Butintaking only mint, assay office, and refinery returns, it is 
impossible to obtain any data as to distribution by counties in any 
State, as those offices keep no such close record. Neither is it possible 
on such a basis to ascertain exact source of the gold, as from quartz, 
hydraulic, drift, dredging, copper or lead ores, etc. 

Accurately exact results, therefore, when based on direct returns 
only, are not expected so much as close approximations in figuring 
out the totals of State production,for the year. Without these direct 
returns, however, as stated, it is impossible to learn either distribution 
or source of the metals, or to tell which branch of the industry is pro- 
gressing or which retrograding. For example, tables are given in 
this chapter which show the source of each of the metals by county, 
how much of each metal came from each county, and also by its 
increased output how each branch of mining has progressed, by com- 
parison with corresponding tables of the preceding year. 

By these means it is 'ascertained that the quartz mines produced 
$1,400,494 more in 1904 than in 1903; the hydraulic mines, $155,371; 
the drift mines, $28,275; the dredges, $711,289, and the surface placers, 
$31,594 more—the total increase being $2,333,023. This, then, shows 
that the hydraulic, drift, dredging, and placer mines combined 
increased their yield $931,529, and also that the yield of the quartz 
mines alone exceeded that combined yield by $465,965. The largest 
source of gross increased gold product is therefore from quartz min- 
ing operations and not from the gravels, and particularly not from 
dredge mining, as is popularly supposed. In percentage of increase 
in proportion to the number of properties operated, however, the 
dredging industry leads. The yield from that source now exceeds the 
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combined yield of the hydraulic and drift mines of the State by 
$225,901, and exceeds the surface placer yield by $1,350,923. The 
probability is that in 1905 the yield of the dredges will exceed that of 
the surface placers, drift, and hydraulic mines combined. Of course 
dredging is only an improved form of placer mining where modern 
mechanical appliances are put in use to handle large quantities of 
material in a short time by steam or electric power, the gold-saving 
apparatus of sluices and rifles with quicksilver being little different 
in character from what they have been for many years in placer-mining 


work. 
METHODS OF MINING. 


Dredge mining.—As much interest in the gold dredging industry 
of California is manifested outside of the State, it is proper to note 
that it continues to show a very marked increase in output from year 
to year, and is generallv considered to be the most rapidly advancing 
branch of gold mining in California. As far as gross results in dol- 
lars and cents are concerned, however, the figures do not bear out this 
conclusion, the quartz mines continuing, as stated, to lead in total out- 
put and also in amount of increase in yield from year to year. It is 
true that the quartz properties largely outnumber the dredyes and are 
productive in 30 out of the 57 counties in the State, while dredges are 
only being operated in 6 counties. In 1903 the dredges produced 
$1,475,749, as compared with $867,665 in 1902, an increase of $608,084. 
In 1904 they produced $2,187,038, as compared with $1,475,749 in 1908, 
an increase of $711,289. Quartz mines produced $12,247,892 in 1903 
and $13,645,386 in 1904, so the increase of $1,400,494 in quartz for 
one year is slightly above the total increase of dredges in two years 
combined. 

The dredging increase of output would doubtless have been more 
marked had all the machines which were operated in 1904 been at 
work throughout the year. The fact is, however, several machines 
of the largest and most modern type were not completed and set in 
operation until the last two or three months of 1904. 

At the end of 1904 there were in the Oroville district, Butte County, 
28 dredges at work; in Sacramento County, Folsom district, 5; Siski- 
you County, 1; Trinity County, 1; Yuba County, 2; Shasta County, 
2, and Calaveras County, 1, a total of 40 machines in operation, some 
of them, however, for only part of the year. Considering them all to 
have been in operation throughout the year, the average gross yield 
per dredge would be a little above $54,675. The ground naturally 
varies in value per cubie yard in different districts and in different 
areas in the same district, and the machines vary in size and capacity. 
Some dredges, therefore, run above this average, but others, again, run 
below it. "Taking the whole 40 machines, however, the average out- 
put of gold for each is as stated. 
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Hydraulic mining.—In hydraulic mining the increase of output is 
only $155,371 over that of 1903, yet that may be considered a satisfac- 
tory showing in view of the conditions surrounding that hranch of gold 
mining in recent years. In the vast area of mountains and foothills 
embracing the drainage basins of the Sacramento and the San Joaquin 
rivers, where the largest tracts of auriferous gravel are situated, the 
Federal laws impose certain restrictions which materially curtail the 
quantity of gravel possible to hydraulic, and therefore reduce the annual 
yield far below the possibilities were men free to work as in former 
years. 

The leading hydraulic mining county is now Trinity, with a record 
in 1904 of $269,921 of gold from that source, followed by Siskiyou 
with $243,947; Placer, with $119,500; and Nevada, with $106,730. 
Other counties yielding less than a hundred thousand dollars are, in 
their order of output, Butte, Calaveras, Sierra, Humboldt, Plumas, 
El Dorado, Yuba, Tuolumne, Del Norte, and Amador; minor amounts 
come from a few other counties. 

Drift mining.—The drift mines of the State show only the slight 
increase of $28,275 over the output of 1903. It can not be said that 
this industry is progressing as rapidly as might be expected in view of 
the large Neocene deposits of auriferous gravel lying undeveloped on 
the channels of the **dead rivers" under the lava-capped divides. 

The inost important center of the drift-mining industry of the State 
continues in Placer County, mainly on the Forest Hill and Iowa Hill 
divides. The county produced in 1904 the sum of $347,019 from that 
source, an increase of about $10,000. Nevada County comes next with 
$113,001, and is followed in order by Sierra with $139,937; Butte, 
$121,983; Calaveras, $42,976; Sacramento, $41,928; El Dorado, $33,481; 
and Amador, Kern, Mariposa, Shasta, Siskiyou, Trinity, Tuolumne, 
and Yuba with smaller amounts. 

Surface placer mining.—The so-called surface placers of the State 
are credited in the statistical tables in this chapter with an output in 
1904 of $836,115, an increase of $37,594 over 1903. These placers 
include river bed and bar mining, ground sluicing, ocean beach-sand 
mines, gulch and ordinary surface gravel claims—in fuct all forms of 
gravel mining except hydraulic, drift, and dredge. 

The tabulated statement in this section (p. 63) shows that the highest 
vield from surface placers comes from Siskiyou County, which pro- 
duced $192,196 from this source in 1904; Placer County follows with 
$122,520 and Butte with $87,079; Trinity County returns $70,626; 
Plumas, $67,649; Yuba, $43,148; Eldorado, $39,251; Sierra, $34,840; 
and Calaveras, $31,419; the other counties return smaller amounts. 
Considerable placer work continues to be done in a small way by men 
who work in the fields in the harvest season in the valley and foothill 
counties, and then take to placer mining during the water season. 
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Quartz mining.— Notwithstanding the steady and gratifying annual 
increase of gold from the gravels quartz mining continues to be the 
leading gold-producing branch of the industry in California. Out of 
a total gold product of $18,633,676 in 1904, the sum of $13,648,386 
came from the quartz mines, which is an increase of $1,400,494 from 
that source, over the previous year. The total gold increase from the 
gravels was, as previously stated, $932,529, so that the quartz mines 
show an increase of $468,965 more than that of all classes of gravel 
mining, drift, hydraulic, dredge, and surface placers. And yet there 
are 111 producing gravel mines of all classes as compared with 474 
producing quartz mines, large and small, in the State, or 237 more 
placer than quartz mines in a productive stage. From a fully devel- 
oped and equipped quartz mine, however, there is usually a larger 
annual production than from a gravel mine worked under similar 
conditions. 

The inquiries pursued by the United States Geological Survey show 
that there were in California 474 producing quartz mines in 1904 and 
1,278 on which development work or annual labor was being per- 
formed, making 1,752 active quartz properties in addition to the large 
number of idle ones. From the returns it is found that the largest 
number of producing quartz mines is in Kern County —44 in all—but 
it does not follow that these are the largest producers; Nevada County 
has 41; Tuolumne, 38; Shasta, 35; Siskiyou, 34; Calaveras, 32; Eldo- 
rado, 31; Inyo and Trinity each, 27; Amador, 23; and Placer, 21. 
All the other counties have less than 20. As to mines in the develop- 
ment stage or held by annual labor without production, the largest 
numbers are in Calaveras and Shasta counties, each of them having 
110; Siskiyou has 85; Kern and Tuolumne each, 80; Eldorado follows 
with 78; Nevada with 76; Invo, Plumas, and Trinity each have 50. 
The other counties have smaller numbers, but all of the 30 quartz gold- 
producing counties have more or less. 

There are now 6 counties of the State in which the quartz mines 
are producing over $1,000,000 a year, and in 2 of these the output 
is over $2,000,000. The leading county in this respect is Nevada, 
which is also the largest gold producer, a position which it has held 
for many consecutive years. Qut of a total of $2,931,114 of gold in 
that county in 1904, the sum of $2,020,544 was derived from quartz- 
mining operations. Amador, next in rank, has to the credit of its 
quartz mines $2,054,659 in 1904. Tuolumne follows with $1,643,461 
from this source, and Calaveras with $1,011,085. Amador, Calaveras, 
and Tuolumne are recognized as *mother-lode counties,” but the 
others are not. The five mother-lode counties produced from their 
quartz last vear $5,940,238, and a total amount of gold from all sources 
of 56,329,151, as compared with $13,648,386 for the whole State from 
quartz and $18,633,676 for the whole State from all sources of gold 
mining. 
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Ore treated, and value of gold, silver, copper, and lead recovered in 1904, by counties. 


[Short tons.] 
Ore milled. Ore smelted. 
County q_Á A QS II 4 q A PUE PENA 
Quantity. | Value. | Quantity. | Value. 

AMES OREA 900 LIRE IRE 
o acu x EUR Ve xx ERR RR GN ERO PER RE UE EE 526,071 | 2,015,661 |... cca sace es 
Bute ei. s anc E ERR OR PREKRCERTENSEPEREERERVMN M E VK 11,166 38,449 |............ | ix ou USUS 
Call Ves RS 604,741 | 1,291,780 80, 836 $580, 992 
A sei eoo O REE ne stinks 56, 108 285,767 |......... —€———— 
o ccs cee uw eiRsuX Ru UA RERUM binds AER VM 25 4:590 A pete SR EUrUT eS 
Humboldt A hieme ex ireen da erp a pe 29 ae sees e eee 
OO dA rA REREM DUE ck peewee haus UE eS Ves. 9, 448 133, 099 650 35, 487 
Ki a AAA ERE EU E EN dE 218,645 | 1,452,963 4, 008 79, 163 
A RR WA Cro cd eg eM OE EE iu 15, 000 117,907. A caa EE Ex 
Los Angeles... 2 leen pecca anite ke  ERerta A ies ants 4,171 LEA An 
Madeira A RE AX erika Y REEANYESESEURE TER NE KE 7,249 rim. AAA eel OEA 
Mari DOSR lar 92, 169 427, 490 20 | 1, 200 
MOD(CCOW iaa a 25 DÜD* A o ee | equ Aca doa 
MA Gino si sass osteo aces aero 22, 384 269, 105 A, A 
Nevada .............. S a aan hd Ata ka ee Moc ca 255,729 | 2,449, 648 2, 291 183, 381 
Pl ai 41, 076 187,788 10, 007 97,550 
PUMAS ar A CERE en ES ceed 29, 816 160, 385 14 156 
Riverside... aid 380 6, 251 41 1, 241 
San Bernardino....... oorr eese a e rne re rrr rem 32, 802 523, 258 1, 726 83, 433 
Sán DICO AAA 47, 680 194, 171 6 626 
SAAB ¿a AAA A a RE Ee 35, 979 546, 995 269, 021 4, 266, 293 
SICH cg ecouase eI RESI IE CE Re Ia RE EE Od RUE 30, 348 151, 496 39 8,745 
Siskiyou a ión 26, 690 348, 676 16 738 
Di OIL ii -—————— tienen ves 14, 000 90,265 |...... Seesen] Sa Dm 
TANI Aer ——€————Má—— 25, 228 188, 521 100 1, 000 
TGlBfe desc A Kamen 10 1.100 o seed etn RARE EE RA S 
Tuolumhé «vore v ARS ee hs d e RM RR RR RUE 357,374 | 1,532,829 3, 040 92, 843 
Ventura................. eese eene n Hn 120 8,500 |............ | T" 
O m 265 5904 liaise acess cabinas 
O 2, 460. 623 | 12, 479. 424 | 821. 815 | 5, 432. 853 


Average value per ton: Ore milled, $5.07; ore smelted, $16.88. 


In the preceding table the averages of the smelting ores are also 
given. Inyo has both lead and silver to its credit. In all the other 
counties the copper ores are considered, and also the gold and silver 
derived from the smelting of these ores. The most extensive opera- 
tions are shown to be in Shasta County. It has been found somewhat 
difficult to get at exact data concerning the lead ores, most of the 
ores shipped being small lots and from mines worked intermuttently. 
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The following table gives the total gold derived from siliceous, cop- 
per, and lead ores, respectively, and also the silver from the same 


sources. 
of any kind being considered. 


These figüres are, of course, for deep mines only, no placers 


Value of gold and silver produced from deep mines in California in 1904, by kinds of ore 
and hy counties. 


Gold. 
` i I 
County. Riliceons Copper | re Total value, 

AIDING Zo ras $4,827 PP | a $4, 827 
AMINO OR si ds tos 2,054, 689 |............ | NR 2, 054, 689 
A unos cle ce ci ius Led 359315 ho sccsscm he: m eer 37,315 
EUST A O 1,456,886 | — $74,702 1...... Ls. 1, 631, 588 
EIGOFTRdO. cet dindo eke E AREE AW ETE Dl dos y Tue E ERE EIE 285, 751 
EreshO A xeu vedete iu erue EE $090 o 4, 596 
Himboldt: adas ee ee pots 93 
TNS A A 135, 218 50 $520 135, 788 
A A O 1,381,511 |............ PCM UL qe 1,381,511 
LASSEN rr iia 116,993 |............ as 115, 998 
Los Apele is cy sooo od asanmes cries doV a tse lac 12.351. A A 12, 351 
A A A A REGE E O AA Mete beu e De 79, 108 
DIRT POSH. C A a la 424, 709 40) ens 424, 749 
MONG sd EI WES EIE 266, 286 lios o a 266, 286 
MODO a cede ss A À 900 
NENA ooo 2,6020; HI pU c 2, 620, 844 
Plica 185, 302 16,000 |............ 201, 302 
PUMAS A A 161,087 A es 161,087 
Riverside PN TA (AAA cal EEEE T 7,419 
San Bernardino. a 538, 621 50, 503 E ICA 589, 124 
UR AA cate ie ec dde pss E eats: 820. 88D - AA iie v de 826, 685 
SIVARCA ¿ona vee one cee Seeaeeee cess 641, 272 369,813 |............ 1,011, 085 
o O 158,691 1.22. A manure 158, 694 
Siskiyou .......... nr REM | 245, AAN soe Wu a e 348, 301 
CIC PDT Rm ¿A una we Sates 50, 000 
(bonis pee D D MEN E AMA Ie Rerieeicbis 189, 441 
O A wedge cutee D UE 3: 100 A lies dos series 1, 100 
DUO ....2.:2.32:9 vo cs ss 1,043,461. | ice soto A 1, 613, 461 
MODTUTR. pas A suu se 8, 500 
ADI E —À ——— Á— 5; 204 IN ensuite auis 5, 204 

Total..... A ERE eR EE S ER 18, 136, 758 511, 108 520 | 13, 648, 356 
Fine ounces. ............ Meas e LEO A RUE 635, 547. 24, 727.044 25.157 , 660,299. 274 
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Value of gold and silver produced from deep mines in California in 1904, etc.—Cont'd. 


| Silver. | 

County. Siliccons Copper oem | Total value. 

A A ek nae E $145 h.m A $145 
AMA ro miri E A 6,575 
Büte Lcda ria ¡A Scns ae dence 1,134 
CHAN ORNS oe A eU UE MEME 5, 143 $64,376 ............ 69, 519 
Eldorad0.:2::522 0:99 du ta 16 AR CICERO ERNEUT 16 
TEMO SE nE ONCE NE r T PPS is 4 
VUNG A o 10, 648 100 | $28, 120 38, 868 
A E Sec le E ore 157 6020 said is 157, 620 
VAS E ELA D LMA [L2:lsuuacsg ze c kr 1,514 
Los.Anpeles. o. ees esse Se ot ewe Sende ee A ee ee ere a 73 
Madri st PEE e A EEE CUP c 25 
METIPOSA ———————— —— 2, 781 di xu 2, 501 
MODO usi deseo ev E ERE Di exa EE AAA ERE 10,330: A hs eek ees 10, 330 
SE DD PRU das, 12-185. A A 12, 185 
A O E uo hed cte 2, 916 NP 12, 036 
PHIM GS: 2 cs uU p PEN 454 
Riversid@ C —X——————— yo erc D 73 
Ran Bernardino... uos o uode o es Aba RR d edes 546 13,025 losas 13,571 
Sal DIERON ELE ne DRE ES 219 1.55 bensedes namen Feu euis 212 
e cos 024 O ve sede ciue ooa etia ds Roa RPE 5,096 | — 394,590 |............ 399, 686 
o A A ee ew sions A eek wl oedced e ya IR 1,547 
A A OLD. Ee LII eade xau 1.113 
A AA exse E exe Eae ERR p.i. e Ec 265 
q S Rc OMEN ER 80 | TRU A ER 80 
Tuolumne .............. MET REOR: 12, 669 | APA. oso OO 12, 669 
Unapportioned silver ............................. 100.000 AAA ewe REN EVS 100, 000 
TGA MANENTE TOURS 833,164. 481,231 | 28, 120 842, 515 

a AMA Ras peii ERR deEh 584, 498. 25 | 844, 264. 91 | 49,333.33 | 1,478,096. 49 


PRODUCING AND NONPRODUCING MINES. 


The table of producing and nonproducing mines in California is 
instructive in this respect at least, that it shows how greatly capital is 
needed to put development or assessment mines in the way of becom- 
ing productive ones. Of producing and active mines in California 
there are in all 2,650, but many hundreds more were idle during 
the year, mainly for lack of capital. 'There were 1,160 producing 
mines in the State in 1903, and 1,185 in 1904, an increase of 25; there 
were 1,426 active nonproductive mines in 1903 and 1,465 in 1904, an 
increase of 39—a total increase of 64 active mines for the year. The 
appended table shows 474 producing quartz mines, and 1,189 quartz 
mines being developed or held by assessment work, and 711 produc- 
ing placers (including hydraulic, dredge, drift, and surface placers) 
and 276 placers under development. No account is taken in these 
figures of any mines which are merely lying idle, but from. which 
answers have been received. 
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Producing und nonproducing mines in California in 1904, by counties. 


Producing mines. Devciopmens Orap 
County. Re c ccu duc et) 
Quartz. ¡ Placer. | Quartz. | Placer. 

A heres coU Posse eodbr laesus eu CU d lisse A 
AMARO seas esee du deae xa PEERS Mua uut ne 23 14 4b 9 
Butte, ricos vis ROT ada 8 79 46 85 
CHIHVOFRR oor ores es orE ee en ea Shs es ALI atc e qu de 32 26 110 20 
DeL NOHG oa ees abo cie daa A eR UEM TEM sm eS a cin RUM E 2 
BICOFAGO A P dE eec UFU Ux ed du aes 31 35 79 1$ 
TOMO o5 co RE A PU RD UE M eR E QE 5 5 IGA adas 
Humboldt: aa 1 21 2 4 
TOS Oise oes bee e ZI A 50 1 
WOT A ooo eco D E 44 3 A 
DAS a A wavered M Bl us 
LOS AUBCIOS ee E 1 1 D err ne 
lu. ia E 1 SD sl EE 
MAP DOS ue I T 19 3 Di... ze s 
MODO Fm 12 lis 29 E 
Mendocino -ouxoss pauses O deer Webeuevsie ux enos [daupsavu eus 1 ilusa» 
MONO 2c cece ve nears A A a 1 2 4 A 
O A O e d deus ue Ws S OVE Cds eode 41 24 76 10 
Orange..... aec ke m req. mv PEE: E v 
Plücér o cocoraso AA AN d eee 21 75 23 31 
PLUMAS ts ios E 18 96 50 47 
AAA A Ed ORAT dA ME LOI E CU ¡A 15 1 
O AAA O A eaedem uie T citosoieoe 4 
San Bernardino. ici dic 13 4 30 lisa 
San DIO round 11 3 37 2 
San LODO Na PA Par 1 
LASA SON RU EE EU T Beles dew E 35 15 110 5 
SIGIIR A A E 10 53 40 32 
SISKIVO Ur mE 84 128 85 20 
A lec xA e ROCK PESCE URINE ME ENISA E RE DP mE n decodes ae 
Tehama 225202320 A O — — A EE wr 
A A T P 2 12 
A Y IO AAA 
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Rank el counties according to total number of mines in iconos in 1904. 


' Produc- | Develop- Total SP a 


$ 


Produc- Develop-| Total 


County. ing ment” ¡ active County. | ing ment active 
mines. | mines. | mines. mines. ¡ mines. | mines. 
Siskiyou ........... 162 105 267 || Mono ............. 12 22 34 
Plumas ............ 114 97 211 |, Humboldt......... 22 6 28 
Calaveras .......... 58 130 188 | Frespo ............ 10 16 26 
Butte eei Eee 87 81 168 l Riverside.......... 5 16 21 
Shasta ............. 50 115 165 | Sacramento ....... 7 4 11 
Eldorado........... 66 94 160 | Tulare............. 1 10 11 
Nevada ............ 65 | 86 151 || Lassen............. 1 8 9 
Placer.............. 96 54 150 | Del Norte.......... 7 2 9 
Trinity... 88 62 150 | Monterey .......... 3 4 7 
Tuolomne.......... 45 92 137 | Los Angeles ....... 2 5 7 
SIBTIR A eR rh 63 72 185 | Alpine............. 1 5 6 
Kern 1v eve 47 80 127 | Ventura ........... 2 8 5 
Amador............ 37 54 91 3 ' Orange ............ 0 4 4 
Inyo c cisco ihres 2 51 7 San Luis Obispo .. 2 1 8 
Mariposa........... 22 58 75 | Mendocino........ 1 1 2 
Yuba 20455544020 41 21 62 | Stanislaus ......... Is 1 
San Bernardino 17 36 53 || Tehama ........... 0; 1 1 
pr 9| E o «|o Toe 1,165 | 1,405] 2,050 


Possibly in fixing the standard of mining counties, in a comparative 
sense, the basis should be the total output for one vear rather than the 
mere number of active mines, and a table on this basis is given else- 
where in this section. But in addition, it is interesting to note the 
number of productive and development mines in each county as shown 
' m the preceding table. As to actual producing mines, the relative 
standing of the more prominent counties is as follows: (1) Siskiyou, 
162; (2) Plumas, 114; (3) Placer, 96; (4) Trinity, 88; (5) Butte, 87; 
(6) Eldorado, 66; (T) Nevada, 65; (8) Sierra, 63; (9) Calaveras, 58; (10) 
Shasta, 50; (11) Kern, 47; (12) Tuolomne, 45; (13) Yuba, 41; (14) 
Amador, 37; (15) Inyo, 27; (16) Mariposa, 22; (17) Humboldt, 22; (18) 
San Bernardino, 17; (19) San Diego, 14; (20) Mono, 12; (21) Fresno, 
10. Allthe rest have less than 10 producing mines. 

One of the tables in this section shows the quantity of ore crushed in 
each county of the State, with the values recovered. In the average 
of $5.07 per ton, $4.94 was gold and 13 cents silver. There are very 
wide differences, however, in the average milling values in the different 
counties, just as there are when different mines are compared. A few 
examples of average values per ton in the more prominent counties 
may be cited as follows: 


Average value per ton of gold and silver ores in nine counties of California in 1904. 


Tons Average Tons Average 

County. milled. rae Pet County. milled, va ue eper 

Amador ii 526,071 $3.83 || Kern......eseccsacsecccesecese 213, 645 $6. 80 
Calaveras ................e ee 604,741 2.13)1¡| Nevada ..................-... 256, 729 9. 58 
EMorado..................... 56, 103 5.09 || Shasta ..............- e eoe 35, 979 15.20 
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For reasons previously stated these averages may be considered as 
exclusive of the sulphuret values. The first five counties named are 
the mother-lode counties, where the veins are large and the ores gen- 
erally of low grade. It may be noted that among these the county 
with the largest tonnage has the lowest average value, and the county 
with the smallest tonnage has the highest average value. In the case 
of Calaveras County, one very extensively operated mine, with very 
low grade ore, has brought the average value below what may be con- 
sidered the normal. Both Kern and Nevada counties make excellent 
showings, both in tonnage and in average value. In Shasta and 
Siskiyou counties the ores worked are of high grade, but the gross 
quantities are comparatively small. 

It should be satisfactory to the mining community of California to 
know that the figures collected by the United States Geological Sur- 
vey show that the State increased its total output of gold, silver, lead, 
copper, and platinum in 1904 over that of 1903 by $3,929,194, or at 
the rate of $327,427 per month for the year under review. An 
abstract comparative statement is as follows: 


Comparative production of gold, silver, copper, lead, and platinum in California in 1904 


and 1904. 
Increase in 
1904. 1908. 194. 

——— á— Ó——— Óá ——————p— ——————— T 
Bold A IE E I ML e $18, 633, 676 300,653 | $2,333,023 
SN O E LL EA 843, 936 498, 412 84b, 524 
A lr urieddevos aa eR uad cen sed aes 3, 786, 022 533, 355 1, 252, 667 
Pene MU ET Wr 4,070 OA raros 
PIO e a oe Se rt lo 1, 866 Pe 914 
23, 269, 570 19, 340, 446 3, 932, 128 

Decrease in value of lead im 1904. 200.2 cc ce ce ecce cese cesse ecce on 8, 004 
TORT HICTOHSQ ood weet. uae pause ends a E Ue AS DIE 8, 925, 124 


— — | =3 ee IA — —— d ET > - ——————— A ———— — n 


From the tables given in this chapter it may readily be seen which 
of the counties of the State are the best for quartz mining and which 
for gravel mining, and it may also be seen which counties make the 
largest annual yield from the different forms of gravel mining, 
hydraulic, drift, dredging, and surface placer. Nevada produces 
more gold from quartz than any other county, Trinity more from 
hydraulic mines, Placer more from drift, Butte more from dredging, 
and Siskiyou more from surface placers. 

In quartz mining the leading counties in their order of productive 
rank have already been noted both in text and in tables, and the same 
has been done for the different forms of gravel mining considered 
separately. As to rank, where all forms of gravel or placer mining 
combined are considered, Butte takes the lead, and is the only one 
showing over $1,000,000 yield from such sources; indeed, the amount 
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reaches nearly $2,000,000 in that county, owing to the number of 
dredges at work. The next is Placer County, where there are so many 


profitable drift mines. 


Then follow Siskiyou, Sacramento, Trinity, 


Nevada, Calaveras, Sierra, and Yuba in the order named, only those 
being here mentioned which made an output of over $100,000 for the 


ear. i 
d Source of California gold, by counties, in 1904. 

County a i Dredeings| Dune 
Alpine... eser uh AAA A A lee ea PEE MES 
Amador ..................--- 2, 064, 689 $2, 112 8100-1 $23, 900 
Butte AAA Pais eetacesesee 37,315 67,701 121,983 | $1, 632, 507 87,079 
Calaveras..............eeeeee 1, 531, 588 65, 102 42, 976 115, 951 31, 419 
Del NOrlG. eorr Nas deves [a yam de mE 3 AA ox ISI PES 4, 200 
Eldorado .................... 285, 751 18, 226 33,481 |............ 89, 251 
Fresno curarte 428,599. oes A ie ibm Suuw 8,117 
Humboldt................... 98 A oues esie E 18, 529 
E oh a o oie rl STER ERPVS 130 AA A E E E EE 
A eraai 1,381,511 ,............ 1,200 uc cases 2, 030 
LASA adas 115; 993 scales eredes O eeu e ue 
Los Angeles ................. 12, 8Dl |. 2v A es erm E.A CS 50 
O —— AAA preceri ED den eR Fate a 100 
Mariposa ................ eee 424,749 |............ 1,304 AA 2, 000 
MONDO Lc ea 266 A O O kr v RES 
Mendocino..................]........ Aes A a sow avast Satie vto ede cune 37 
MONteTeY «coccion we DOO ios etes A eade s eam 7,168 
MIA DI Lr — 2, 620, 844 106, 730 173,001 aaa 30, 539 
Plica 201, 302 119,500 347,019 '............ í 122, 520 
PIUMAA RN 161, 087 19, 016 10,975 |............ 67,649 
Riverside.................... AAA dowel vas ee sedia esae edeuweea uua 
Sacramento... ceres ex | esee ek RR rte do o 41,928 348, 990 19, 800 
San Bernardino ............. 589,124 |............ A eee | &, 600 
San Diego .............. eese A Pa A rond ds 6, 000 
San Luis Obispo ............. Sven: see lw C—Á—— 250 
A nceed cee egaeeees 1,011, 085 600 3,300 | caswica eee e's 17, 182 
Sierra oo 5.5 A 158, 694 46, 651 189, 937 |............ 84, HO 
Siskiyou..................... 948, 301 243, 947 11,325 6, 827 192, 196 
Stanislaus ................... 50,000 A uve eres E EVE A xeeeRP iS 
Trinity... eese seen "m 189, 441 269, 921 625 8, 600 70, 626 
Tulare ui A A O vesr e sss uid 
Tuolumne................... 1, 643, 461 5, 000 4,400 |............ 8, 685 
A D —— 8,500 |......... "HO m 200 
YUDR. A per 5, 204 17,651 400 74,263 | 43, 148 

Total ........sc0ceee0- | 18,049,390 | 1,008,189 | 933,964 | 2, 187, 038 | 836, 115 
COLORADO. 
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PRODUCTION. 


$4, 827 

2, 080, 801 
1, 946, 585 
1, 787, 036 
7,817 
876, 709 
7,712 

61, 151 
135, 788 
1, 384, 741 
115, 998 
12, 401 

75, 208 
428, 053 
266, 286 
37 

7, 668 

2, 931, 114 
790, 341 
258, 727 
7,419 
410, 718 
597, 724 
332, 685 
630 

1, 032, 167 
380, 122 
R02, 096 
50, 000 
539, 113 
1,100 

1, 656, 546 
8, 700 
140, 666 


18, 633, 676 


Although the mining of gold and silver and their associated metals 
in the State of Colorado during the year 1904 was not signalized by 
any phenomenal discoveries, as in the years when the Leadville and 


H. Doc. 21, 59-1——12 
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Cripple Creek districts were first exploited, yet there has been a most 
healthful and encouraging growth, as shown by the increase of output 
and the consequent values. 

Not only has there been an increase in output, due largely to more 
intelligent and comprehensive methods of development and exploita- 
tion, but the mining industry of Colorado seems, to be rapidly freeing 
itself from the speculative and fictitious features which were so often 
associated with it, much to its discouragement and discredit. In place 
of these speculative movements has come an intelligent and conserva- 
tive handling of economic problems associated with the mining and 
reduction of ore, the favorable results of which are indicated by the 
tabulated returns here given, which record the output of 578 produc- 
ng mines of the State for the year 1904. 


Production of gold, silver, copper, lead, and zinc in Colorado in 1904, by counties. 


Pro- Gold. Silver. 
County. ducing| Tonnage. -|—-—-— ———-—-—— |- 
mines. Quantity. Value. Quantity. Value. 
Short tons. | Fine ounces. Fine ounces. 

Boulder ...oooooccccccccoc.. 52 23, 905 18,794.28 | $388, 482 97, 228 $55, 665 
Chaffee ..................-. 14 12, 777 3, 377. 86 69, 818 49, 874 28, 555 
Clear Creek ................ 53 62, 661 32, 194. 42 665, 459 735, 985 421,351 
CUM LL e eoe deer PUE Pc E: 7 10,170 3,177.37 65, 675 110, 367 63, 185 
Dolores .................... 10 7,727 2, 002. 43 41, 391 100, 194 57, 358 
A cecunusercadoets 10 1,866 1, 473. 63 30, 460 21,011 12, 028 
OllpIn. c. scs cor rr rS 56 109,557 53,451.03 | 1,104,833 355, 394 203, 440 
Gunnison .................. 15 2, 067 1, 389. 53 28, 720 128, 096 78, 335 
Hinsdale................... 11 5,591 372.00 7,692 39, 283 22, 488 
Jefferson ................... UE 140. 00 2, 894 25 14 
LAKQ E E E 66 663, 487 56,886.30 | 1,175,841 4, 820, 596 2, 759, 792 
La Plata ......... erre 12 3,792 5, 280. 66 109, 151 31,570 18, 073 
LATIMES om. t 6 .98 12 108 | 62 
Mesa ....... seen enne 1 9 12.12 250 9 5 
Minero 10 | 124,278 | 10,908.93 | 225,487 1, 666, 309 | 953, 961 
(010p, 5 NE 12 91,244 105,194. 03 | 2,174,361 264, 385 151, 360 
PIE 1e e ARRAS 12 4, 202 9, 256. 16 191, 324 57,064 82,670 
PICEHU rio 86 109, 770 47. 00 971 2, 150, 035 1, 230, 895 
Saguache .................. b 499 418. 00 8,641 47,233 27,041 
San Juan................... 31 233, 663 83,997.55 | 1,736, 229 1, 584, 938 907, 387 
San Miguel........ "nem 25 233,316 | 83,639.95 | 1,728,838 | — 1,329,184 | 760, 958 
Summit ........... € 87 85,475 | * 9,793.84 202, 443 292, 149 167, 255 
Teller odena 102 597,819 | 701,710.11 | 14, 504, 350 66, 638 | 38, 150 


TOMA aa 578 2, 383, 881 | 1,183,517.78 | 24, 463, 322 13, 947, 635 7, 985, 028 
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Production of gold, silver, copper, lead, and zine in Colorado in 1904, by counties—Cont d. 


Copper. Inad, Zinc. 


County. ——————— gcn A AAA Total 
Quantity.| Value. | Quantity. | Value. | waantity. | Value, | Value 
Pounds. Pounds. Pounds. 

Boulder ................... 5, 340 A A A dines lecesee sees 8444, 815 
Chaffee.................... 456,556 | 57,069 498,429 | $20,055 |............].......... 175, 4v1 
Clear Creek ............... 369, 778 46,222 | 3,753,447 | 164,213 | 2,135,302 | $106, 765 | 1, 404, 010 
CUBLOR vec cinco dos RS 10, 910 1, 268 1, 200 52 300 15 130, 196 
Dolores... eser 12, 201 1, 526 260, 584 11, 400 145, 060 7,253 118, 928 
Eagle.....................- 27,042 8, 380 823, 969 14,173 8, 080 154 60, 195 
GIIpIB cita 604, 791 75, 599 125, 781 5, 501 113, 000 5,650 | 1,395, 028 
Gunnison.................. 1, 864 233 19, 820 BOT ocu utu sts LeCex x Rex 103, 155 
Hinsdale .................. 10, 530 1,316 | 1,054, 421 46, 129 101, 086 5, 064 82, 679 
A A A A A A A | eo meer 2, 908 
TARO ais ,627,846 | 453, 480 | 54,392,821 |2, 379, 686 | 92,005, 179 |4, 600, 260 |11, 369, 059 
La Plata.................-. 2,374 297 30 1 80: 4 127,526 
Larimer ................... 8, 780 AGS i. c oci A A ss vinci 547 
A ro E TR RV 255 
o A sert rauco a ees ees 9,304, 854 | 407,088 | 2,480,178 | 124,009 | 1,710,545 
DUIS Loos REP CUR EE n 431, 048 53,881 | 1,771,523 77, 505 5, 016 251 | 2, 457, 358 
Park O A O a 156,270 | ' 6,837 69, 000 3,450 | 234,281 
Pili 2, 908 863 | 9,071,761 | 396,890 44,875 ,2, 219 | 1,631, 338 
Saguache.................. 48, 066 6,011 18, 000 787 18, 000 900 43, 380 
San Juan.................. 3,575,219 | 446,902 | 10,303,414 | 450,774 | 1,384,340 69,217 | 3,610, 509 
San Miguel................ 245, 709 80,714 | 6,184,375 | 270,567 |............]-... eee eee 2, 791, 077 
BEummlt 625225 a [etn gere AA 5,592,140 | 244,658 | 2,512,778 | 125,639 739, 995 
CHOP A A A SU A A veru a etae 14, 542, 500 

Total iocos ins 9, 435, 962 |1, 179, 402 102, 792,782 |4, 497, 183 |101,016, 774 |5, 050, 840 |43, 175, 775 


This table shows an increase in the value of the gold production of more 
than $3,000,000 over 1903, accompanied by marked advances in silver 
and zinc, and proves that though the year 1904 was not marked by any 
distinctively initiative movements, yet such decided progress has been 
made in advancing those already under way that the year 1905 is likely 
to show changes worthy of note. In general, the industry seems to 
have held its own throughout all the mineral-producing areas of the 
State, though the main source of the increase of gold, as might be 
expected, is the phenomenal camp of Cripple Creek. 

- The marked features of this new era of economical and practical 
progress may be referred to under four special heads: (1) Develop- 
ment of veins and deposits by tunnels, both adit and crosscut; (2) the 
use of new appliances for the concentration of ores, thus reducing the 
expense of transportation and consequent treatment; (3) the applica- 
tion of electricity to the concentration and isolation of zinc; (4) the 
adaptation of modern steam dredges to the handling of placer dirt and 
deposits. i 

These causes have brought about special advances in the counties of 
Teller, Lake, Summit, Clear Creek, and Gilpin. 

Before referring to these counties in detail the consideration of the 
facts presented in the following table wil] be found of interest, since 
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it shows the relative percentage of values obtained from mines the 
average yearly production of which varies from $1,000 and under to 
$500,000 and over, respectively. From this table it will be seen that 
those mines producing above $500,000 represent 40 per cent of the 


total output, though only 2 per cent in number. 


Relative percentage of mines and of value of products in Colorado m 1904. 


Up to $1,000 ................... ————— UP ERR EE 
$1,000 to $5,000) 2 cuidad cdas 
$5000 0 S10: 000 NN 
$10:000 to 990,000... ee ie eb ee IER ete ias 
$50.000 to $100,000 5 oo bs oe hee teow a A Eee eS E 


The following table will convey significant information as to the 
relative value of ores from8 of the representative counties of Colorado: 


Arerage value of gold, silver, copper, lead, and zinc in Colorado in 1904, per ton of ore, by 


counties named. 


County. Gold. Silver. | Copper. | Lead. | Zine 
z | 
O ute i Melia Ore pL AE E $10.08 | $1.55 | $0.70 | $0.20 | $0. 05 
TOME? Je eec 21.26 06 O ge iue E 
DAKO oou Vue uo A ERIEEREdoSPI ed eee eee 1.77 4. 16 66 3. 88 6. 93 
OUPRY APER 23. 83 1. 66 .98 .85 | Trace. 
SaguaACh6, cu secrue A adu eR EU ERE 17.31 4.19 12.06 1.58 1.80 
PRO a VTA EIE Trace 11. 21 Trace. 3. 62 . 02 
Mineral Me T" T 1.81 T.67 ads 8.27 1.00 
Ban Mile anida 7.22 3. 26 13 1.16 | Trace 


The following table shows the source of the gold and silver, by 


classes of ore: 


Distribution of product of gold and silver in Colorado in 1904, by classes of ore. 


[Fine ounces. } 


Silver. 


Source 

d iu Jp P O Á— cee ee 7,022 30 
Dry and siliceous ores y. A AAA 1,097,870 7,883, 097 
Lead ores enn 70, 641 4, 427, 895 
COPPET OTOR yc AR 3, 288 131,695 
Zinc and zínc-lead 0re8.......... co ocu sei A Mer RET ES 4,697 2,004, 918 
———— ct E 

TOUR) Cer 1,183,518 | 16,047,635 
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IDAHO. 
By V. C. HEixzs. 
PRODUCTION. 


The total value of the gold and silver output of Idaho in 1904 was 
$6,099,369, an increase of $786,460 over that of the preceding year. 
The total gold mined in Idaho during the year 1904, according to 
reports returned by producers, was 82,739 fine ounces, valued at 
$1,710,365. The gold yield for 1903 was 65,850 fine ounces, valued at 
$1,361,119, an increase for 1904 of 16,889 ounces in quantity and of 
$349,246 in value as compared with 1903. 

In 1904 Idaho produced 7,666,382 fine ounces of silver of commercial 
value, at 57.25 cents per ounce, of $4,389,004, an increase of 267,412 
fine ounces and of $437,214, partly due to the increase in price. The 
following table shows the gold and silver product of Idaho compared 
with 1903: 


Production of gold and silver in Idaho, 1908-1904, by mines. 


| 1903. 1904. increase 
—— + in quan- 
| Quantity. Value. Quantity. Value. tity. 
Deep mines i 
GOld ei o2 A ounces.. 47,523 $982, 300 58,890 | $1, 217, 363 11,367 
SVG? E crx er RE UE do....| 7,392,912 | 3,948,554 | 7,658,760 | 4,384, 640 265, 848 
Placer mines 
A duele aed RREESUA ounces.. 18, 327 378, 819 23, 849 493, 002 5, 522 
SO I e os ve ue SMEM PES WES do.... 6, 058 8, 236 a7,622 4, 364 1, 564 
TOMA a 5,312,909 |...........- 6,099,369 |.......... 


aSilver was not generally reported with placer gold ín 1901. On this account an climate: based 
on the average fineness of gold reported, is added to the total output. 


Commercial value of silver per ounce: 


The gold and silver returns from deep mines show that 1,668,327 
tons of ore were crushed, which yielded in 1904 the sum of $5,602,003. 
The deep mines yielded in 1903 the sum of $4,930,854, so that the 
figures of 1904 show that they increased their yield $671,149. From 
the placer or surface mines the quantity of material washed was not 
reported. The value of the yield of gold in 1904 amounted to the sum 
of $493,002, an increase over the yield in 1903 of $114,183. Thus it is 
shown that both deep and placer mines are increasing their product. 

In the report of precious metals production for 1903, the Survey did 
not take into account the entire output of Snake River placers. Snake 
River winds its way through and on the border of twelve counties. 
These are Fremont, Bingham, Bannock, Oneida, Blaine, Cassia, Lincoln, 
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Owyhee, Elmore, Ada, Canyon, and Washington. For a distance of 
over 400 miles flour gold is produced in considerable quantities from 
its sands. To find a means of saving it completely has baffled the 
inventive genius of the miners. The use of burlap tables is at present 
the most effective for the small operators. The suction dredge has 
been successful at several points along the river. Many operators not 
reporting in this region in 1903 were heard from in 1904. The pro- 
duction of gold from this source alone amounted to 1,541 fine ounces, 
valued at $31,856, which makes quite an important item in the total 
value of the output for the State. 

The deep mine and placer gold output was increased principally in 
the regions about Boise basin and West View district, in Boise County; 
Thunder Mountain and Warren districts, in Idaho County; Indian 
district, in Lemhi County; and Snake River, in Oneida County. The 
principal decrease was Yankee Fork district, of Custer County. 

The yield in gold from placers might have been greater in 1904 than 
it was but for the general shortage of water, and the Coeur d'Alene 
region suffered during the last two months of 1904 from the same 
cause, which resulted in a decrease in the output of lead-silver ores, 
thereby decreasing the silver yield. However, on account of the 
increased output of lead ores carrying silver in Blaine County, the 
State total production of silver showed an increase. The silver output 
of Blaine County for 1905 will probably show a greater increase than it 
has had since the low prices of silver began. Many of the once famous 
silver-lead mines were opened in 1904, in anticipation of the opening 
of a custom milling plant, which would eliminate the excess of zinc 
that predominates in some of the low-grade ores. The mill is in course 
of construction by the Wood River Zinc Company, of Hailey. Modern 
concentrators and other devices to make a close saving will be installed 
in the mill. More milling plants were purchased hy Idaho mining 
companies than jn any previous year, more mining companies were 
incorporated, and more money was spent in development work and 
actual operation of mines. 

The gross quantity and value of the principal metals besides gold 
and silver produced in Idaho for the year 1904, reported by mine 
operators and estimated at the average commercial price for the year, 
were: Copper, 5,087,518 pounds, value $635,940; lead, 233,096,375 
pounds, value $10,197,966. The total value for the State, including 
gold and silver, was $16,933,405, an increase over 1903 of $2,406,572. 
This is shown in the following table: 
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Quantity and value of gold, silver, lead and copper produced in Idaho in 1908 and 1904. 


ee — —— e lr R—————Á— ees 


1903. 1904. 


——— —— EA —— — M: IB enc Increase in 
Quantity. Value. Quantity. Value, | quantity. 

————— E PI [E oe | te 

0): A ounces.. 65,850 | $1,361,119 82,739 | $1,710,365 | 16, 889 
i qeT "m do.... 7,398, 970 3, 951, 790 7,666, 382 4, 389, 004 267, 412 
Copper................ pounds.. 569, 484 78, 589 5, 087, 518 635, 940 4, 518, 084 
Lead AA tase do....| 218, 143, 618 9,135,335 233, 096, 375 10, 197, 966 19, 952, 757 
Other metals A s rnc act eR R itt 26, 125 130 | 26, 125 


The lead output is the chief source of the mineral wealth of Idaho. 
This metal comes principally from the mines about Wardner, Mullan, 
Mace, Gem, and Burke, in the Coeur d'Alene region. The produc- 
tion was increased from the vicinity of Hailey, in Blaine County; and 
also from Custer, Kootenai, and Lemhi counties. From the head- 
quarters of a mining company at Hailey, a new district was reported 
near the headwaters of the South Payette and Middle Boise rivers, in , 
Boise County. This new find is expected to produce lead and silver 
in sensational quantities from veins that are being developed, which 
equal in size those in the Coeur d'Alene region. The silver output 
of the State is largely stimulated by the mining of the lead product. 
The copper production has also increased from 569,484 pounds in 
1908 to 5,087,518 pounds in 1904, or 4,518,034 pounds, valued at 
$557,351. This product was reported from Bannock, Boise, Custer, 
Lemhi, Shoshone, and Washington counties. Extensive developments 
in mines of copper-bearing ore are recorded from other counties, 
which may be heard from another year. 

The statistical tables appearing in the following sections of this 
report for the year 1904 show the quantity and value of the produc- 
tion of the noble and base metals of the State. Their origin by classes 
and counties, together with the final disposition of the ores and bullion 
sold or treated, have been obtained from confidential returns furnished 
by the producers in the State. The distribution of gold, silver, lead, 
and copper, and the quantities produced are given by counties for 
1903 and 1904 in the tables following. 
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Production of gold, silver, lead, and copper, in Idaho, in 1904, by counties. 


Gold. Silver. Lead. Copper. 
County. A n isa MEL C MEE E EPA SEEN m CENE: 

1903 1904 1903 1904 1908 1904 1903 1904. 

Fine oz. | Fine oz.| Fine oz Fine oz. Pounds Pounds Pounds. | Pounds 
Ada and Ban- 

nock PAPA 752 14 [ei 926 A ees eeiam nme ecRS (a) 
Bingham ....... 501 LR A A A A A Ex DN RE ER 
Blaine .......... 50 191 334, 393 488, 275 5, 423, 027 5, 586,119 1... oes e nnn 

Bolse............ 7,533 | 14, 265 8, 432 BB 330 A pasenes (a) (a) 
Canyon ......... 3 B-osecwesceses A A A A esae Ua Que 
Cassia ........... 233 281 4 17 A e pam aq ws 

Custer........... 6,949 | 3,664 130, 560 36, 331 156, 301 234,713 |.......... (a) 
Elmore ......... 2,713 | 3,368 265 1489 A A PO rs 
Fremont ........ 6 4 AAA E es MI S (a) S n 
Idaho........... 12,777 | 14,584 6, 026 56,760 |]. 55.51 o eyes A A CC ERRAT CER 
Kootenai ....... 624 | 1,339 14, 448 26, 969 20, 000 280,700 PA er nh 
Latah........... 834 209 A A PA A dines ÓN 

Lemhi.......... 8,819 | 12,188 10, 434 44, 475 880, 720 1, 827, 400 (a) (a) 
Lincoln ......... 79 A A PO IS A d ems qnt as 
Nez Perce....... 706 857 1,800 102 AA A A PA 
Oneida.......... 191 431 A A A osea uides) aq WEE: 
Owyhee......... 19, 665 | 23,584 762, 604 [172.128 AAA UTE P A NIS 

Shoshone ....... 2,195 | 2,226 | 6,069,918 | 6,148,001 | 207,163, 570 | 225,167, 443 |.......... (a) 

Washington ....| 2,722 | 2,173 60, 000 70, AA cecus esxsdc Rss vs (a) (a) 
Undistributed ..|........ 2,900 [ovocicónos A O rt enn aladas 
Total...... 65,850 | 82, 739 | 7,398,970 | 7,666,382 | 213, 143,618 | 233,096, 376 | 569, 484 | 5,087,518 
Increase ..|........ 16,889 sic 267,412 os 19,952, 757 |........-- 4, 518, 034 


aCopper production by counties is omitted in order not to disclose individual production. The 
letter (4) indicates the counties producing copper. 

The most noteworthy feature in connection with the gold production 
in Idaho is the marked and rapid advance of the quartz mining 
industry. The increase in gold from this source did much to make 
up for the deficiency in other classes of ores in 1904. 
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In the following table the number of tons of ores produced from 
deep mines in Idaho and the number of producing deep mines are 
shown for 1903 and 1904, by counties: 


Number of tons of ore from deep mines sold. or treated, number of mines producing, and 
value of gold and silver contents in Idaho in 1908 and 1904, by counties. 


Total and average value gold and silver 


Number of contenta, 
Tid or treated.” | quartz mines 
County. producing. 1908. 1904. 

1904. | 1909. | 1904. | Jue. | "ton" | value. | ton 
Ada and Bannock. 186 1 2| $14,987 | $14.98 $2,129 | $15.65 
Blaine ............ 25, 080 7 9 179, 132 7.35 279, 620 11.17 
Boise............-- 17, 923 12 20 29, 902 10. 78 112,234 6. 26 
Custer............. 74, 084 7 10 171, 931 6. 34 74, 961 1.01 
Elmore ........... 3,541 2 8 54, 426 14. 67 68,630 19. 38 
Fremont ..........|  — BlUl....oo....- be eres 42 152 AA ecswowedes 
Idaho............. 36, 367 8 10 234, 977 2. 56 245, 651 6. 75 
Kootenal ......... 1, 157 3 2 7,768 9. 69 15, 440 13. 34 
Lemhi ............ 81, 746 12 16 101, 660 6. 85 231,012 7.21 
Nez Perce ......... 832 3 4 73 8. 94 4, 793 14. 43 
Owyhee........... 59, 036 4 5 813, 612 14. 67 946, 318 16. 02 
Shoshone ......... 1, 410, 245 18 20 | 8,283,472 2.43 | 3,537, 561 2.50 


Wasbington....... 8, 780 8 6 88, 316 10. 36 88, 654 9. 58 
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The following table shows the output of gold in Idaho for the years 
1903 and 1904, hy counties: 


Production of gold in Idaho in 1903 and 1904, by counties. 


(Fine ounces.] 


1903. 1904.  * Increase 

A] A (+) or de- 

County. crease (— ) 

Quantity. Value. (|Quantity.| Value. n m 

Ada and Bannock..................- ccce eese 752 $15, 544 144 $2, 977 — 608 
Bingham A A de svi radi 501 10, 356 478 9, 881 - B 
Blaine. Lc ri 50 1, 033 191 3, 948 + 141 
BO ine AS 7,533 155,707 | 14,265 294, 884 + 6,732 
CADVOl suis da 3 62 8 166 + 5 
Cassia ains 233 4,816 281 5, 809 + 48 
O nec he eon D t Ld eere 5,949 | — 122,965 3, 664 75, 742 — 2,285 
Elmon cobrar A 2,713 | 56, 078 3, 368 69, 623 + 655° 
Fremont. iii oa 5 103 4 83 | — 1 
TO lodos 12,777 | 264,101 | 14,584 | — 301,478 + 1,807 
A Riv UCET RE DEAERET M 624 , 12, 898 1,339 ! 27,679 + 75 
A A een cee 334 6, 904 293 6, 057 — 4l 
A seereis 8,819 182,289 | 12,188 251, 948 4- 3,369 
as 79 1,633 161 3, 328 + 82 
Nez Perce oia de tian Tm 705 14,572 7 17,715 + 152 
Onelda cda 191 3, 948 431 8,910 + 240 
OW DOC aire ees oie wate daa ese euibeet 19, 665 406,475 | 23,584 487, 624 + 3,919 
horno ' 2,195 45,371 2,26 46, 015 + 31 
Washington .................... cce 2,722 56, 264 2,173 44,919 — 59 
Undistributed ra td E co 2, 500 51,679 |...........- 
juli rM RP E ERN 65,850 | 1,361,119 | 82,739 | 1,710,365 ' —— 16,889 


The gold product in Idaho originates principally in Owyhee, Boise, 
Idaho, and Lemhi counties, named in the order of importance. The 
gold product in Owyhee County comes mainly from quartz mines. 
Boise County leads in gold output from placer operations and in the 
increase of quartz mining industry. Idaho County seems to have 
increased its gold output principally from the Thunder Mountain 
region, although the Robbins district continues to hold first place in 
Idaho County. In Lemhi County the gold comes principally from the 
quartz ores of the Indian Creek district. 

The distribution of the gold yield of Idaho for 1903 and 1904 is 
shown as follows: 


Production of gold in Idaho 1n 1908 and 1904, by kinds of ore. 


(Fine ounces.] 


Siliceous; Ores cy- | Lead Copper 
Year. Placers. Ores, anided. ores. ores. Total. 
Win space dc a 18, 327 21, 425 24,633 39 1, 426 65, 850 


jp — —— ——D—— e Ó— 23, 849 39, 397 18, 855 100 938 82,739 
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The gold originating from placers came mainly from the following 
counties, named in order of production: Boise, Idaho, Lemhi, Kootenai, 
Shoshone, and Custer. The methods of working in use in placer mines 
were reported as follows: Sluicing, 153 mines; hydraulicking, 81; 
drifting, 6; dredging, 8. The value of the gold product from each 
method is shown in the following statement: 


Product of placers in 1904, classified by method used. 


[Fine ounces.] 


Method of working. eno Per cent. 
A A UE NU eee Dese Eee ecu ires EE Li id | 6, 585 | 27.6 
Hydřaülicking ia es tenors cacy RE AS 12, 152 50. 9 
DEUDA ai 317 1.4 
DECC BIN O ERE 4,795 20.1 


A A IN O II P OI PAR | 23, 549 | 100 


- Sluicing.—The 153 properties worked by the sluicing method were 
located, in Idaho County, 25; Boise, 18; Nez Perce, 7; Lemhi, 6; 
Snake River operators, 76; the remaining 21 being distributed in other 
counties. 

Hydraulicking.—Of the 81 hydraulic properties, Boise County 
reported 28; Nez Perce, 13; Idaho, 11; Lemhi, 11; other counties, 18. 

Draft mining.—This method was reported only from Idaho County, 
in the Simpson district, on the Salmon River. The county is credited 
with 6 properties. 

Dredging.— Eight dredging companies reported production distrib- 
buted as follows: Boise County, 3; Bingham, 1; Custer, 1; Lemhi, 1; 
Shoshone, 1; and Ada, 1. 

The following table shows the gold produced in Idaho in 1903 and 
1904 by the different methods of working placers: 


told production of Idaho placers by different methods in 1903 and 1904. 


[Fine ounces.] 


-e — —À 


Gold. 


Tes sticine | Hydraul- | Drift | Dredg- | Total. 
À £- , Icking. | mining. | ing. 
INE ASS Kex ERN es 4, 662 | 9, 060 560 4,045 18, 327 


A bro Ae tpi adque MO IE ETAT 6, 585 | 12, 152 317 | 4, 795 23, 849 


Extraction by direct treatment by the cyanide process is in use in 
two counties, Owyhee and Washington, and is combined with amalga- 
mation in Boise County in 2 plants, in Custer in 2, and in Nez Perce 
in 1. From reports of tests made with the cyanide process, many 
more properties will be likely to use this method of treatment, direct 
and in combination, on ores in several counties, results of which will 
be reported for 1905. 
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Lead ores in Lemhi County, in Texas and Spring Mountain dis- 
tricts, yielded the largest quantity of gold; and gold was also associated 
in small quantities in the ores produced in Bayhorse district of Custer 
County, likewise in Warm Springs district of Blaine County. 

The copper ores of Washington County contained the largest quan- 
tity of gold per ton; and Custer County also records a good yield from 
its copper ores in Loon Creek and Alder Creek districts. 

The following table shows the output of silver in Idaho for the 
years 1903 and 1904, by counties: 


Production of silver in Idaho in 1903 and 1904, by counties. 


- (Fine ounces.] 


1908. 1904. Increase 

——————————————| (+)or 

County. decrease 

Quantity. | Value. | Quantity. | Value. (--) in 

quantity. 
Ada and -Bannock.. sonda ia lis 326 $186 + 326 
A E 334,393 | $178,599 | 488,276 | — 279,597 |” +153,882 
DOC A ia 8, 432 4,504 38, 330 21, 944 + 29,898 
CRM n eL corrente 4 | 2 17 10 4 18 
CURLER PEE RTISNERE ERN 130, 560 69, 732 36, 331 20, 800 — 94,229 
Elmin0I6.. 2 css rca 265 142 1, 489 852 + 1,24 
Fremont.. a tas VES ea RUE 80 ^M rec ae ee tem eee - 80 
A bake eae eule Ses 6, 026 8, 218 6,760 3,870 + 734 
Kootenal.................. ese eee eres 14, 448 7,717 26, 969 15, 440 + 12,521 
¿A IN EEG 10, 434 5,573 44, 475 25, 462 + 34,041 
Nez Perce iaa cbe E a EE EARN dee te 1, 800 961 792 431 — 1,048 
gap m "——— aes 6 Sg "— Ó— — 6 
A urea io caer ees 762, 604 407, 307 802, 290 459,311 + 39, 686 
Shoshone.......................-ee e eren 6,069,918 | 3,241,943 | 6,143,001 | 3,516,868 + 73,083 
Washington ...................eeeeeee eee 60, 000 32, 046 70, 367 40, 285 + 10,367 
Undistribüted o a ue du te ed 7,000 4,008 |............ 


Tolle a ic b eek 7,398,970 | 3,951,790 | 7,666,382 | 4,389,004 | +267, 412 


The diminished operations of the Coeur d'Alene mines during the 
last two months of the year had much to do in not making the total 
output greater for the State in 1904. 

From the following table the source of the silver i in Idaho is given 
in fine ounces for the years 1903 and 1904, by kinds of ore: 


Production of silver in Idaho in 1903 and 1904, by kinds of ore. 


[Fine ounces.] 


Siliceous| Ores ey- Copper 
Year. Placer. OI. anided. Lead ores. Ares. Total. 
1909 crest iia 6,058 | 712,667 | 157,950 | 6,426, 941 95, 354 7, 398, 970 
A bw Re eRrRREUETU AREET 7,622 | 824,843 42,600 | 6,589,474 | 201,843 7, 666, 382 


Placer operators in 1904 were not requested on the inquiry cards to 
make report of silver paid for in bullion shipped to the mint, and 
accordingly the silver from this source is partly estimated for 1904. 
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Silver in quartz or siliceous ores increased mainly from the output in 
West View district, Boise County, and Carson, Flint, and French 
districts, Owyhee County. Silver from ores cyanided decreased in 
quantity in Owyhee and Custer counties. 

Lead ores increased the silver yield in the Coeur d'Alene region of 
Shoshone County, in Spring Mountain and Texas districts of Lemhi 
County; also in Lava Creek, Mineral Hill, and Warm Springs dis- 
tricts of Blaine County and in Bayhorse district of Custer County. 

The increased output of copper ores has caused the yield of silver 
to be increased in Shoshone and Custer counties. 

The reports returned from mine operators in Idaho numbered 
1,063. Of this number, 619 lode mines and 84 placers reported 
development and assessment work. The remainder, 360, were pro- 
ducing properties. One hundred and twelve of these were quartz or 
lode mines and 248 were placer mines. In addition, 107 reduction 
works at mines, 15 dredges, and 2 smelters were reported. 

Of the 107 reduction works connected with mines, 63 mills (includ- 
ing 3 arrastras), 8 dredges, and 2 copper smelters were in operation; 
44 mills (including 5 arrastras) and 7 dredges were idle. Of the 50 
operating quartz mills, 32 used stamps for crushing the ores. ` Eight- 
een used crushers and rolls of various patterns. Twelve of the 50 
operating mills used direct amalgamation with batteries and plates, 
16 used amalgamation followed by concentration, and 5 used amalga- 
mation followed by treating the tailings with cyanide. "Thirteen were 
concentrating plants, and 2 used direct treatment of the crushed ores 
by cyanide. 

ORES SOLD OR TREATED. 

Mine operators in Idaho reported on cards prepared for the pur- 
pose the total number of ounces or pounds of metal, including gold, 
silver, lead, copper, and zinc, produced for the calendar year. When 
the report was thus made, the average commercial price was used in 
obtaining the value. When values only were given, if consistent, 
they were allowed to remain. The total tonnage of ore smelted and 
milled, of concentrates produced, and of old tailings treated by cyanide, 
with the total values of each summed up, are as follows: 


Tonnage and value of ore treated in Idaho in 1904. 


[Short tons.) 
Tonnage. 
Ores shipped to smelters.......................-c eee eere eee eee ere rnt 157, 606 
Ore milled A eux ors osx vemos edad exeo do dme cous Aq UK d RR NR RR 1, 510, 121 
Concentrated ores... cisco c ed ea a 162, 951 
Old tailings treated by cyanide..............oooooooooocoocrcncncnccccccncccoaos 600 


Bullion from placer mining to MÍNt.............ooooocoocooonccccconcncnanccnofononcrcncos 
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As has been shown at the commencement of this section, the total 
output of Idaho, estimated at commercial prices for the year, equals 
the sum of $16,933,405; the difference between this amount and the 
sum recovered from ores sold or treated is $2,841,977. This sum 
shows in a measure the smelting and refining charges on the total 
output of the State. The shipment of concentrates and ores to 
smelters was 320,557 tons; accordingly, the average value per ton not 
reported, which was either freight or smelting charges, amounted to 
38.86. ; 

It is found by the figures given by the mine operators in Idaho for 
1904, that for ores sold or treated, not including placer bullion, the gold 
averages $19.65 per ounce, silver 55.35 cents per ounce, copper 11.74 
cents per pound, and lead 3.26 cents per pound. Ores shipped and 
treated at smelters during 1904 from Idaho properties amounted to 
157,606 tons, on which was realized $3,662,844 for the gold, silver, 
lead, copper, and zinc contents of the ores—an average value of $23.24 
per ton. 

The largest part of the ore mined in Idaho is concentrated and 
shipped out of the State to smelters. The concentrated ores are pro- 
duced in greatest quantity in the Coeur d'Alene region in the form of 
lead concentrates. The copper ore of the Coeur d'Alene is shipped to 
smelters at Tacoma, Wash., and Butte, Mont. A small quantity of 
copper ore is reduced in other counties at local smelters and the 
copper bullion is shipped to eastern refineries. 

The total quantity of ore milled was 1,510,121 tons, and from 
1,400,110 tons of ore concentrates were produced to the amount of 
162,951 tons. The average degree of concentration was accordingly 
1 ton of concentrates to about 8 tons crude ore. From the 162,951 
tons of concentrates, $8,855,962 was realized for the gold, silver, 
lead, and copper contents—an average of $54.34 per ton. In addition, 
gold and silver bullion extracted from 153,044 tons of ore treated by 
amalgamation and cyanidation, was shipped to the United States mint 
and assay offices and amounted in value to $1,071,309—average value 
of $7.01 per ton of ore treated. From 600 tons of old tailings, $3,962 
was realized from bullion and cyanide product; the tailings yielded an 
average of $6.60 per ton. 
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MONTANA. 
By ALEXANDER N. WINCHELL. 
PRODUCTION. 


The production of precious metals in Montana during the vear 1904, 
as reported to the United States Geological Survey, was as follows: 


Production of gold and silver in Montana 1n 1904. 


[Fine ounces.] 


Quantity. Value. 
Gold a ou rant Ua Sae f e uar peque ide D rd 206,419.45 | $4,267,062 
Silve MEE CPP 12, 817, 285. 00 7, 334, 146 


TOU iS E E CS a 11, 601, 208 


The gold is calculated at the coinage rate of $20.6718 per fine ounce, 
and the silver is reckoned at the average commercial value for the year, 
which was 57.221 cents per fine ounce. 

If these results be compared with the total production as reported 
by the assay office of the United States Mint at Helena, Mont., the 
following table results: 


e 
Production of gold and silver in Montana in 1904, as reported by United States Geological 
Survey and by United States assay office. 


[Fine ounces.) 


— —— —— — e AS - eee —  —— ——— — —— — ——— - 


U.S. Geological Survey. Assay office. 
' Quantity. | Value. Quantity. Value. 
COI AA eae 206, 419. 45 | $1, 267, 062 246,606 | $5,097,500 
SINO cue A aii. 12,817,285. 00 : 7,334,146 | 14, 608, 100 8, 472, 698 


TOM AA a Esas 11,601,208 |............. 13, 570, 498 


All the important metal producers of the State have reported to the 
Survey, and although some small producers may have been overlooked, 
it is believed that the chief cause of the difference in these figures is 
to be found in the possibility that the gold brought to the Helena 
assay office from sources outside the State is sometimes credited to. 
Montana, and in the further possibility that some of the gold reported 
by the assay office is remelted gold of the arts. This supposition is 
corroborated by the fact, that a similar difference exists between the 
total production of the precious metals as given by the assay office 
and as reported by the Bureau of the Census for the year 1902, This 
is shown in the following table: | 
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Production of gold and silver in Montana in 1902, as reported by United States Census 
and by United States assay office. 


[Fine ounces.] 


Census. Assay office. 


Quantity. Value. Quantity. Value. | 


-— ———— A — | | ———M——————— 


Gold ci Ires e es o eq venias PUR AREE NE EVE E 197,535 | $3, 990, 359 212,855 | $4, 400, 096 


O A P 13, 441,950 | 6,833,963 | 13, 629,737 7, 228, 761 
Toll. A eros 10,824,822 |............ 11, 623, 857 


It appears, therefore, that in order to judge of the progress of 
precious-metal mining in the State during the last two years a useful 
comparison can be made between the values reported to the Survey in 
1904 and those reported to the Census in 1902. 


Production of gold and silver in Montana, as reported by United States Geological Survey 
in 1904 and by United States Census in 1902. 


(Fine ounces.] 


Census—1902. Survey —1904. 
Quantity. Value. Quantity. Value. 
GOING) A pP PD E ee EE 197,535 | $3, 990, 359 206,419.45 | $4,267,062 
AU TT 13, 441,950 | 6,833,963 | 12°817,285.00| 7,334,146 
AA A A O eV Pss 10,824,322 |............... 11, 601, 208 


This indicates an increase in the gold production of $276,703, or 
nearly 7 per cent; and, on account of the higher average value of sil- 
ver during 1904, the total value of the silver shows an increase of 
$500,183, or more than 7 per cent, although the silver shows a decrease 
in quantity of 624,665 ounces, or a little more than 4.5 per cent. 
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The production of gold and silver in Montana during the year was 
derived from the following counties: 
Production of gold and silver in Montana in 1904, by counties. 
[Fine ounces.) 


Gold. Silver. 


TRES a e RRC Total 

A Quantity. | Value. | Quantity. | Value. value. 
Beaverhead ...............- eee esses 461.95 | — $9,343 59, 870 $34,258 $43, 601 
Broadwater ..............--seceeececeeees 1, 882. 60 38,917 42,231 24, 167 63, 084 
CERCA Ca l caes 6.2 129 204, 574 117, 059 117, 188 
Chouteau, Meagher, and Sweet Grass ....| 5,118.20 105, 802 8,173 4,676 110, 478 
Deerlodge ......oo.oocecccconccoconcrocona. 7,381. 95 152, 598 12, 000 6, 866 159, 464 
Fergua.........eeeeseses sen sees ese ! 61,168.50 | 1,264,463 1,519 839 | 1,265,302 
Flathead ooo sie O IS | 1, 043. 90 21,579 10, 925 6,251 27, 830 
GTANite. o ooooococncoccccccncncoconcccnnos 4, 331. 10 89,532 | 1,293,296 740,036 829, 568 
Jefferson ..........-- eere ene | 7, 202. 40 148, 887 331, 091 189, 454 338, 341 
Lewis and Clark....................-eese- 29,437.75 | — 608,531 177, 489 101,561 710, 092 
Madison ...........--. eene enme eene ns 31, 385. 20 648,789 | — 125,489 71,806 720, 595 
Missoula...........-.-een nn nr nnn 1, 864. 50 38, 543 45 25 38, 568 
Patk NCC DERE 8, 073. 00 63, 524 $, 333 1, 907 65, 431 
Powell. iced cesesansaaupeeess ds eR IET 4, 222. 10 87, 278 16, 668 9,537 96, 815 
AN 875. 65 O YA lege 18, 101 
Bilverbow .............. eres nennen 46, 974. 40 971,046 | 10,530,582 | 6,025,704 | 6,996,750 
A E 206, 419.45 | 4,267,062 | 12,817,285 | 7,334,146 | 11,601,208 


From this table it appears that Fergus County still leads in the pro- 
duction of gold, a position which it assumed in 1903. Indeed, it has 
increased its lead over Silverbow County so far as to produce 30 per 
cent more than the latter during 1904. "This is due to the continued 
success of the large cyaniding plants operating in the county. Madi- 
son County, largely on account of extensive dredging operations in 
Alder Gulch, is third in rank, followed closely by Lewis and Clark 
County. 

Silverbow County produced over 82 per cent of all the silver won 
during the year. The larger portion of this was obtained from the 
smelting of copper ores, a small quantity being obtained from gold- 
silver ores. Granite County is second as a silver producer, being 
credited with 10 per cent of the total. 

H. Doc. 21, 59-1——13 
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The gold won during the year was obtained from the following 
sources as to character of ore: 


Gold production in Montana in 1904, classified by kinds of ore, by counties. 


[Fine ounces.] 


County. Placer. nce | Lead ores. COT Total. 

Beaverhead .............................. 136. 60 257.35 26. 85 81.15 151. 95 
Broadwater .................. ceca | 687. 85 553. 05 641.70 |............ 1, 882. 60 
O duende AO E A ES | 6. 25 
Chouteau, Meagher, and Sweet Grass... E dba cda 5,068.20. |. eri sean 50. 00 5,118.20 
Deerlodge .......... cessere nnne 211.40 | A A | 7,881.95 
A A M eee 61,168.50 |............].. NT 61,168. 50 
Flathead AA oc e ERE RO EET 812.65 |............ 231: 2): |. va ck kx ote i 1,043. 90 
O A 821.75 3, 509. 35 en Sweetener nas eee ES 4,331.10 
JetfferBon «seca descr wee hess ER AS QUK 71.25 7, 006. 25 120. 90 4. 00 7,202. 40 
Lewis and Clark ......................... 677.55 | 28,760.90 |... oes] uh e es 29, 437. 7b 
Madison.......... eene eese nene 13,489.05 | 16,320.90 | 1,110.00 465.25 | 81,385.20 
Missoula.......--eeee ee ere nennen A A REA 1,864. 50 
POLE uiu eR sw veneers ERES CIAR HEAR 69. 60 3,003. 40 tl eicis acs 8,073.00 
Powell ossa Uses acer e PB E EE RRERE AE 848. 60 3:3739. DO- cocer exo A 4, 222.10 
Ravalli ad E 2c AA A A 875. 65 
BIIVOerbOW o. x ee np IER ERM RN E M C E 3,084.50 l............ 43, 889. 90 46, 974. 40 

Total ia 20,566. 45 | 139, 282. 00 2,130.70 | 44, 440. 30 | 206, 419. 45 

= 1 


Of the total production of gold over 70 per cent was obtained from 
siliceous ores, over 18 per cent from copper ores, and nearly 10 per 
cent from placers. Madison County easily leads in production of placer 
gold; Fergus County produces the most gold from siliceous ores and 
Silverbow County from copper ores. 

The silver product of the year was obtained from ore of the same 
classes as shown in the following table: 


Silver production in Montana in 1904, classified by kinda of ore, by counties. 
[Fine ounces.] 


County. Placer Siliceous resa ores ; COPPET ! Total. 


| ores 

Beaverhead ...................-- ce eren 30 26, 036 21,227 12,577 59, 870 
Broadwater ...1... 2. 1. cc e n ee rr erre 20 1,361 40,850 !............ 42, 231 
CRSCHÜB Lco eee A enews seats 7,623 196,951 :............ | 204, 574 
Chouteau, Meagher, and Sweet Grass ......|.......... 6.173 A 2,000 ' 8,173 
Deerlodge sessist eere isa 12:000 Lora lar | 12, 000 
y AMM ren pm A AA 1,519 
Flathead NET as ica eee Gaara 10,925 |o ceu er nn 10, 925 
Granite. edeeas esc sie ois ao ue Ee ees EIE eden 18 | 1,293,278 |............ ee ree 1, 293, 296 
Jefferson ii 19 154, 337 173, 985 2,750 331, 091 
Lewisand Clark........................ ee. 180 171, 354 9,9551 ood less ee 177, 489 
Mad EUR E PUT Ui e 15 110, 331 15,143 osse 125, 489 
). 61. 9T. eM ER A, A EE EDU EHE IMS 45 
Parkinson A PERE EE 8 23 eere adu sitire etes | 3, 333 
A A E eiae 16608 AAA Tieren E ad E » 16, 668 
BIIVeErDOW sist ala 811,790 |............ | 10,218,792 | 10,530,582 

12, 817, 285 


Ta E EE 827 | 2,116,403 | 464,436 | 10, 236, 119 
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Of the total silver production about 80 per cent was derived from 
copper ores from Silverbow County, and more than 16 per cent came 
from siliceous ores. Granite County leads in the production of silver 
from siliceous ores; Cascade County produced the most silver from 
lead ores, followed closely by Jefferson. 

The reports that have been received for the mines of Montana 
during 1904 show that 210 mines were productive, of which 73 were 
placer mines. These may be tabulated as follows: 


Montana mines reporting in 1904, by counties. 


| Producing mines. Report- 
ing, but | Grand 
County. —— ——| nonpro- | total. 
| Total. | duc ng. 


| Placer. | Quartz. 


Beaverheüd Li e 4 4 8 16 2 
Broadwater O te a cue ieee ee neces 6 | 8 14 8 22 
CABCATO Loos cae Ss a as 4 Alis 4 
ai uU ""——————————— e 1 | p 1 
DECORA a 3 3 | et 6 
iy 0L Pe Dc enc E aaa 5 5 2 7 
Flathead PP dt PO 2 1 S 8 
A Le vveecte oS Y b pua diea E TREE DS Ee ous 6 10 16 5 21 
JM A AA 4: 16 19 9 28 
Lewis and Clark... cuota e Eod ed RP b DE SUIS 23 9 82 | 5 87 
MAISON ira br 12 28 40 11 51 
MOAR NGF em A A A | 1 1 4 5 
MISMO DA 20 lili a nda 5 
¿3 A ck 06 te sean a e esa ek 2 2 4 1 5 
A et ease oU a A LA e da 3 8 IT [em 11 
A zesesLpDeR DER e Dus exu seeks A dlrs 8 
BIVerbOW a ox bi 87 | 37 41 78 
Sweet A II A O 1 | La 1 


The following tahle of the number of tons of ore milled and smelted, 
or the total tonnage sold or treated during the year, shows that Silver- 
bow County is the source of about 90 per cent of the total: 


Number of tons of ore treated in Montana in 1904, by counties. 


(Short tons. ] 

County. Quantity. | County. Quantity. 
Beaverhead........................... 12,570 | Jefferson ....................... ee eee 34, 377 
Broad A ess 1,850 || Lewisand Clark...................... 126, 830 
CESADO oi Et MEE 2,271 | Madison......................- eee eee 88, 202 
Chouteau, Meagher, and Sweet Gruss 26, 664 | "PARTE olco oe ee a x Ve RETE 2, 482 
Deerlodge............................. 18,900 || Powell........................- ee eee 8,119 
A EM m 224,842 || Silverbow .........ooooooosoncococo.»- 4, 102, 604 
Flathead.............................. 15, 782 | 

CBE 
NCC NEA IA $3. 699 Totals ou Rove ves EV EYE Dra EE 4, 643, 092 
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The production of copper and lead during the year may be tabulated 
as follows, with the total value of the production of all the metals 
from the various counties: 


Production of copper and lead in Montana in 1904, and total value of metals, by counties. 


[Pounds.] 
Copper. Lead. Total value 
— — AE, RA of gold, sil- 
ere Quantity. | Value. | Quantity. | Value. nd ERT , 

Beaverhead ........................-... 543, 126 $69, 645 107, 081 $4,614 $117, 860 
Broadwater JM ES 295, 749 12,743 75, 827 
CACAO a rt a 718, 308 30, 952 148, 140 
Chouteau, Meagher, and Sweet Grass .. 75, 000 A RR Y 120, 095 
Deerlodge oos oak ceo rea A AA rra howe oe vq P ERE eee 159, 464 
Ferri MEER Mo HE IMEEM MESH REPEAT 1, 265, 302 
Flathead A 547, 869 23, 608 51, 438 
e AA A A A 829, 568 
Jeflerson.........senessossosocoeoseeseo. 11, 100 1, 423 401,515 17, 301 857, 065 
Lewis and Clark........................ 7,067 906 85, 688 1, 538 712, 536 
Madison ceuta 11, 300 1, 449 185, 881 8,010 730, 064 
O A A AA AA A Rex e RERAENS REA 38, 568 
PAP A A A rr Em AAA A 65, 431 
Powell al 1,000 128 7, 200 $10 97, 253 
RAVAILD. uso aee o E oed etu Oda IA 18, 101 
BILVGr DOW on ise sakexvts es en VERRE 290,032, 979 | 37,190,929 |............]...... ee 44, 187, 679 

A eee XE DU ERE 290, 681,572 | 37,274,097 | 2,299,291 99, 076 48, 974, 381 


The value of copper is computed at the average rate for the year 
12.823 cents per pound and the lead is calculated at 4.309 cents per 
pound. 

The preeminence of Silverbow County is well illustrated in this 
table, which shows that it produces over 99.5 per cent of the value of 
the copper product of the State, and over 90 per cent of the total com- 
bined value of the gold, silver, copper, and lead. 


NEVADA. 
By CHARLES G. YALE. 
PRODUCTION. 


Returns received from Nevada indicate a production in 1904 of 
$5,060,494 in gold, $2,432,830 in silver, $3,115 in copper, and $161,777 
in lead, & total of $7,658,916. 

Practically all the producing mines of the State reported their 1904 
output, and the returns show a large increase over both the Survey 
and mint figures for 1908. 

Gold shows an increase of $1,990,144 over the 1903 Survey returns 
and of $1,672,494 over the 1903 mint returns, and silver an increase 
of $333,918 over the 1903 Survey returns, a total increase over 1908 
Survey returns of $2,324,062. 
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There has been some difficulty in obtaining reports from lessees who 
mined ore under 1903 leases, which ore was not shipped or sold until 
1904, but in most cases the owners of the mine have given approxi- 
mate figures and in every way possible facilitated the work of obtain- 
ing accurate figures. The Survey mining lists have been corrected 
and revised in the various mining districts, and while there may be 
unreported prospectors who are doing work, every producing mine 
has been reported on. 

There were 653 mining operators who replied to the requests for 
information; 158 were producers in 1904, and 495 did development or 
assessment work. Of the producing mines, 143 were quartz and 15 
were placers; of the assessment or development claims, 486 were 
quartz and 9 were placers. 

The following table shows the kind of reporting mines in the vari- 
ous counties: 


Reporting mines in Nevada in 1904, by counties. 
Producing mines Development or 
County. ' | assessment mines. 


Placer. | Quartz. 


Placer. | Quartz. 


Chürchill as paa Miras 9 
piri DC toda 4 2: eese Es 7 
RIK sacs C ————————— —— 4 9 8 21 
ESMAS 24 ois ciews 88 
A o E TO ias: 14 
Humboldt occ oe ew da | 2 5 1 50 
PANG A E da 20 
A rn riadas 67 
A T T pO 1 10: ss 20 
|i PEE OMNE ES 10:5. opcs 76 
OPMSDY isos CE 1 ie eee 10 
BUOTOY A A Lees e neue ks twee Semen ari Y 
had TA A VEU ERN Mic 43 
White PiDB uscar ASS 4 21 5 40 


a 
E 
o 
ved 
e 
© 
ES 


The largest aggregate output shown by any county was in Esmer- 
alda County, where Goldfield is situated. The increase in gold for 
this county over 1903 is the extremely large sum of $2,221,818, and 
Goldfield district alone had a production of over $2,300,000 from about 
8,000 tons of ore, the remaining mining districts in the county show- 
ing a small loss in both gold and silver. High-grade ores only were 
shipped from Goldfield, the ore being teamed to Tonopah. A large 
quantity of the ore remained on the dumps and will either be shipped 
when a railroad is extended to the camp or will be reduced at one of 
the custom mills which will be operating in 1905. 

The Jumbo Mining Company and the Combination Mining Com- 
pany have both erected mills and were large producers in 1904. Other 
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1904 producers were Diamondfield Gold Mining Company, Goldfield 
Mining Company of Nevada, Sandstorm Mining Company, Florence 
Mining Company, and St. lves Gold Mining Company: these and 
many others will be large producers in 1905, and the production should 
then show a large increase even if no extemely rich ore is treated, for 
the large ore dumps and extensive development with improved treat- 
ment facilities make the increase possible. Very little silver was pro- 
duced at Goldfield and only $74,338 from the entire county, the total 
metallic product of the county being $2,496,363, of which $2,411,449 
was gold. The Bullfrog district is being actively developed; large 
ore bodies of high grade have been located, and some ore will be shipped 
in 1905. 

Nye County, which was the leading producer in 1903, stands second 
in 1904, with a total of $1,695,680, of which $446,725 is gold and 
$1,243,575 silver, the silver product being about one-half of the whole 
amount produced in the State. The railway to the Tonopah camp was 
completed July, 1904, but being a narrow-gage road it was overwhelmed 
with business, so that the ore shipments to smelters were much less 
than anticipated. The railway is being broad gaged in 1905, and its 
capacity will be more than doubled. 


Production of precious metals in Nevada in 1904, by counties. 


Gold. Copper. Lead. 
County. A E. iis e I REIP one. 4 "ue 
Placer.| Deep. Pounds. | Value.| Pounds. Value. | 

Churchill ............ |... sees. 380.530 ueris A O A sas bos /— $6,340 
Douglas.............. $4, 613 1:230. A eeu emanate dotes eater am ur |! 20, 846 
Elko .......... ree 6,778 | 141,261 | 108,055 7,200 | $792 | 137,269 $85,522 262,408 
Esmeralda ......oococlocccccoo 2,411,419 | 74,338 300 39 | 280,285! 10,437 | 2, 496, 363 
Eureka ..............].....-- 44,296 93,220; 13,963 | 1,380; 513,032! 20,404 159,300 
Humboldt ........... 12,0388 | | 59,785 | — 5,725 IR O eere nnne 71,898 
Lander............... E 3,52|  11405| 3,200;  448| 112,909, 4,510 | — 19,906 
Lincoln ..............|........ 1,092,583 | | 71.965 1.00.22... eee 351,528 | 13, 940 | 1,178, 488 
AL AEA A 1,013 | 130,365 | — 40,228 '..oococccolocccccnolocccnnccnnoloconcccooo ^— 171,006 
A AAN 446,725 1,243,575 | 70 9| 134,200; 5,871 | 1,695,680 
O is Mea RERAY SIN EC, c M Kou PRA C NR | —m | 36 
Storey.......... eese] 636,563 | 728,942 ........-.|. s ta ODDO 1,365, 505 
Washoe ..ooooccoccccoloccccnos 40, 169 DOF A POEM pinat p IINE | 40, 466 
White Pine .......... 5,400 | 21,958. 40,077 4,584 147 2,700,444 101,493 169,375 

Toth A 30,192 | 5,030,302 | 2,432,830 | 29,317 ' 3,115 4,229,727 | 161,777 | 7,658,216 


RADA 


o SR a a rad 


Grand total....[........ 5,060, 494 2, 432, 830 | Va Ra Me icis 8. 115 AS | 161,777 | 7,658, 216 
i E 


Gold, fine ounces, 244,523; silver, 4,268,123. 
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Source of Nevada gold in 1904, by counties. 


County. Quartz. | Hydrau- Scr. Total. 
i o a 

CHURCH a ca AP A $6, 340 
Douglas. NA A A 1, 230 $897 $3, 716 5, 848 
BIG Lr eve O uei eese 141, 261 1, 478 5, 300 148, 089 
Esmeralda A A RUE pat RR EE 2, 411, 449 |..........].......... 2, 411, 449 
Eureka cvs wes oo vb cae Seis wh cake — — aiaa 44,296 |... xk eren xa 44, 296 
Humboldt cis 58,785 |.......... 12, 388 66, 178 
LADO, o oco odore ae a 8,00 AA ETE 3, 542 
LIDO ai as E AM de RE REEERS 1, 092, 583 
LYOD A uh e E Reue Ae m UM EAM ERES 130, 365 |.......... 1, 013 131, 378 
A O EE dde nee tds UL. 446,725 |.......... M ......... 446, 725 
COMODO css ENS EE ERES EUER saase 96 AA A 86 
BIOTBY. coli osse O A E v cases 636,563 |..........].......... 636, 563 
WOBDOG tn RP FPEM Tes eC E e ERES AAA 9 n 40, 169 
White Pine Sid NE SV. Sex EE RE ERESFEPANENEEA 21,968 |.......... 5, 400 27,358 

A dex A ERE EErU E, 5, 030, 302 2,875 27,817 6, 060, 494 


Source of gold and silver production of Nevada in 1904 by kinds of ore, by counties. 


Gold. Silver. 
County. Siliceous |Copper! Lead Total. | giliceous |Copper, Lead Total. 
ores. ores. | ores. ores. Ores. ores. 

Churchill ....... $6, 340 |........ | o AN O A IrREERECADIAEER 
Douglas......... A lec UE x 1, 230 $15,008 |... onse see ER $15, 008 
Elko oer 188, 734 |........ $2, 527 141, 261 102, 672 |........ $5, 383 108, 065 
Esmeralda. ...... | 2, 405, 851 |........ 5,598 | 2,411, 449 24, 411 |........ 49, 977 74,338 
Eureka ......... 9, 944 $168 | 94,184 44, 296 60, 612 $693 81, 916 98, 220 
Humboldt ...... | 63,785 |........ peas: 68, 785 6,725 oi ls 5, 725 
Lander... cano. 840 40 2, 662 8, 542 1, 435 25 9, 945 11, 406 
Lincoln ......... 1,088,783 |........ | 8,850 | 1,092,583 29,851 |........ 42, 114 71, 965 
Lyon..........-. | — 190,866 |........ pem 130, 365 40,228 |... eese 40, 228 
ii —— 445,765 |........ 960 446,725 | 1,212,465 |........ 31, 110 1, 248, 575 
Ormsby ......... 90 [sess | A A A O | sacacues o RES 
Storey........... 636,563 |........].......... 636, 563 728, A2 S AA 728, 942 
Washoe ......... 40,169 |........|.......... 40, 169 201 lessen slam px 297 
White Pine ..... 18,465 |........ 8, 493 21, 958 16, 444 718 22, 915 40, 077 

Total...... | 4, 976, 820 208 53,274 | 5,030, 302 | 2,238,085 | 1,436 | 193, 309 2, 432, 830 


The Tonopah Mining, Milling and Development Company erected 
and operated a 10-stamp custom mill in 1904 and the Tonopah Mining 
Company intend to build a 100-stamp mill in 1905. The largest pro- 
ducers at Tonopah in 1904 were the Tonopah Mining Company, 
Tonopah-Belmont Development Company, Montana Tonopah Mining 
Company, and Midway Mining Company. Extensive development 
work was done in other mines. The Jim Butler Mining Company, 
Tonopah Extension Mining Company, Tonopah California Mining 
Company, West End Mining Company, and others will be producers 
in 1905. Mines are being developed at Kawich, Reveille, and many 
other places. Reveille was a small producer in 1904. The discoveries 
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at Tonopah brought hundreds of miners and prospectors who, finding 
the desirable locations there already taken up, spread all over the 
desert country south as far as the new railway from Salt Lake to Los 
Angeles. 

Storey County occupies third place in 1904 and shows a large 
increase for the Comstock mines. Its production in 1904 was $636,563 
in gold and $728,942 in silver, a total of $1,365,505, a large increase 
over 1903. The Ophir Mining Company, Silver Hill Mining Com- 
pany, and the Consolidated California and Virginia were the largest 
producers, and considerably over $100,000 was recovered from old 
tailings by cyanide. 

Lincoln County holds fourth place in 1904 for combined gold and 
silver, but shows a decrease of about $30,000 in the 1904 output of 
silver, while the gold recovered was practically the same as in 1908. 
For gold alone Lincoln County ranks second to Esmeralda, having 
produced $1,092,583. 

Elko County, with a production of $141,261 in gold and $108,055 in 
silver, holds fifth place in 1904 and shows a slight increase over its 
1903 output. The remaining counties, which rank as follows, Lyon, 
White Pine, Eureka, Humboldt, Washoe, Douglas, Lander, Churchill, 
and Ormsby, show the effect of the stampede to Esmeralda, Nye, and 
Lincoln counties during the last two years, and their output in 1904 
shows a decrease; the last six months, however, show that the whole 
State is receiving the benefit of the influx of miners started by the 
Tonopah strike. 

The placer gold output of Nevada in 1904 was only $30,192, reported 
by 15 producers, and all of this amount but $2,375 was obtained by 
sluicing. Humboldt County was the largest producer, with $12,388, 
followed by Elko, White Pine, and Douglas counties. Most of the 
Humboldt placer gold came from the vicinity of Lovelocks, that of 
Elko County from Mountain City, and all of that from White Pine 
County was obtained from bench gravels near Osceola. 


NEW MEXICO. 
By FAYETTE A. JONES. 


PRODUCTION. 


‘he year 1904 showed some revival in the mining industry of the 
Territory, there being an increase generally in the metallic production 
over that of 1903. 

The following table shows the quantity and values of the metallic 
products mined during the year 1904: 
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Metallic production of New Mexico in 1904. 


Metal. Quantity. Value. 
Gold Mem TTC TEES fine ounces.. 18, 476 $881, 990 
Silver (57.843 cents per OUNCE)..... 2.2... cece cece cece elec c ee o rne do.... 214, 563 124, 108 
Copper (13 cents per pound) ...............eeeeeeee ee eee eene pounds..| $972,170 646, 382 
Lead (4.30 cents per pound) ......o.ooooococorocccccconcacacanccnonconos do....| 3,122,872 134, 283 
Zinc (5 cents per pound) .........ooooooooconccocnoroconnanonconcnconos do....| 17,991,780 899, 689 
TOM PE t x 2, 186, 287 


The distribution of production by counties is given in the following 
tables: 


Metallic production of New Mexico in 1904 from deep mines, by counties. 


Gold. Silver. 

County. Ore mined. Ore Gold or | AI 

* | Quantity. Value. | Quantity. Value. 

Short tons. | Short tons. | Fine ounces Fine ounces. 

icticlegiecabetanebases 700 880 176 $8, 638 67 $39 
——————— 7,070 6,680 AAA dae oa 24, 101 18,941 
—— X M 52, 494 47, 082 2, 919 00, 347 74, 793 43, 262 
Em 8, 990 - 820 41 8, 496 2,576 1, 490 
O E NN 2,817 1,576 82 1, 696 8, 549 4, 944 
iaa 1,864 “170 76 1, 669 164 96 
S E 467 10 2 50 62 80 
E UE CURT tee 408 46 48 886 1,085 599 
—— A 270 96 22 450 450 260 
duis DUE NC DE, 466 170 68 A ovre an FECERAT 
T 2, 681 1, 296 2, 497 51,617 17, 065 9, 865 
A ER wens 47,250 45, 065 4, 910 101, 506 85, 471 49, 439 
mcer EN 585 100 47 960 240 139 
— ——Á € 15: eaae A ccce tees A cuoc amd 
"m 126, 137 102, 389 11, 248 232, 506 214, 653 124, 108 
A ueque ur Ea Vua mU cues 7,228 149, 04 |... PA 
A A [viu E Few 18, 476 RS hee er ius 

7 Copper. : Lead. Zinc. Total 

Quantity. Value. | Quantity. | Value. | Quantity. Value. ns 

Pounds Pounds. Pounds 

A O E O A A A OA $3,677 
40, 000 $5,200 | 1,581,488 | $68,004 |............]............ 87, 145 
4, 428, 608 575, 706 179, 142 1:408. lisse A 687,018 
pd duces pos cauus sad Veces ea dd a 2,261 rap meet om ME 10, 083 
16,000 2, 080 671, 772 PR 886. A A 87, 605 
14, 400 L 812 A eset duke Io repe ecd ns vues suede’ 8,536 
846 BIO E wr A rtr E ben 190 
A der acusa A A O O  ompasdut idis 1, 485 
24, 900 3,281 AA A A A 8, 947 
2, 308 A A a editae ates 1,692 
16, 700 2 A A O eunt ed uoME 63, 653 
425, 508 55, 816 688, 209 29,698 | 17,991, 780 $899, 589 1, 185, 448 
8, 000 A sx ee ae A A 1, 489 
4, 972, 170 646,382 | 3,122,872 | 134,283 | 17, 991, 780 899, 589 2, 036, 863 
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Metallic production of New Mexico in 1904 from deep mines, by counties—Continued. 


l Ore shipped to PE Concentrates Tailings treated 
| amelet. Ore milled. shipped to smelter. by cyanide. 
County. x uc eet e E ISA ede ao VOR C ens 
Quantity. Value. |Quantity.| Value. (Quantity. Value. Quantity.| Value. 
Short tona Short tona. Short tona. Short tons 
Collat ua [enit ae 380 A A A A bana 
Donna Ana ........ 440 $15, 953 5,140 71.192 : 1,285 | $7L 199-5. ouo ast CEN D REN 
Grant ............. 11,511 459, 009 35,521 | 219,685 ' 3,689 | 209, 911 38 ! $344 
A cr see hor Rus 820 10, 083 25 1,044 |.......... | rd 
LOGS one oes ure 1, 416 35, 805 160 1, 800 30 18001 os seed 
Otero .............. 170 3. 09b: A A tase d pe Esa dapes mb: | — 
Rio Arriba ......... 10 jt A A n NEM EU pH 
Sandoval.......... 46 1:480 osea rete vus onibus sean due Seal UL qum duds PTT 
Ban Miguel ........ 75 8, 830 20 YI bsec iu AAN ua ade’ IE 
Santa Fe........... | 20 692 150 A O iw dcus equ sense 
Sierra .............. ¡ 912 59, 724 383 3, 909 | 86 S 0 Lunette A 
Socorro ............ ' 298,009 | 940,376 | 17,096 | 114,259 | 652 | 89,278 | 10,073! 80,808 
T8068 ie rere 15 429 85 A cope iuc APP AA 
Valencia...........]..........]--.- A A cele weeeecnee | IT A quum Qa ee 
Total......... 42, 644 | 1,521,029 59,695 | 426, 782 | 5,767 | 376,300 10, 111 81, 152 
Production of placer gold in New Mexico in 1904, by counties. 
[Fine ounces.] 
County. Quantity. Value. | County Quantity.| Value. 
Le E ERROR NR —|| 
Colfax eco echec sesto nesa: 4,385 | $90,639 | Santa Fe..................-- 200| $4,135 
OIBUU. o ceo eoo utere wi Rv 391 8,081 |, Slerra................-eeeeese 1,111 22, 979 
Lincoln cee. oak o ECC E 972 20,100 ||. SOCOTTO ... eo izese osos 8 166 
A Oi faces pec aes 51 1,050 | THOR cer done is 40 827 
Rio Arriba.................... 21 434 || 
A eee 2 ; 
Sandoval............- esses 49| 1,013 | Ton Ger SENS 
i 


Source of gold and silver product of New Mexico in 1904, by kinds of ore. 


From PACO da i 7,223 , 9149, 424 |..........].......... 
From quartz (dry ore) «1... leere S SUAVE Res LEEREN ERE | 6,860 | 141,808 75, 684 $43, 778 
From copper OTE ciis cuius Pe ee is | 4,137 85, 5:25 79, 369 45, 909 
From lead OT 2226. di io 250 5,173 59, 500 94, 416 
a RR 18,476 | 381,930 | 214,553 | 124,103 
Average value of ores per ton in New Mexico in 1904. 
Short tons. | ^V*rage 
‘| value. 

Crude ore shipped to smelteT........2.-- 24. ec 4 cmn Ier e CURVA E SEA 42, 614 $55.67 
Concentrates shipped to smelter.........................sess leeren b, 767 65. 25 
Ore milled or cyanided......... oer ARA EH E KS a dai 59, 695 7.15 


[Fine ounces.] 


Gold. Silver. 


Quantity. Value. Quantity. Value. 
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During the year 1904 there were 28 milling plants in operation; no 
smelter was working during the year. There were 59,695 tons of ore 
milled, producing 5,767 tons of concentrates, valued at $376,300. Of 
the mill tailings there were 10,111 tons treated by cyanide, $81,152 in 
gold and silver values being recovered. 

The county of Bernalillo, in which the city of Albuquerque is 
situated, has passed through a rapid decline in the production of 
precious metals; from having had the greatest output of any county 
in 1901 it has declined until it has passed, in 1904, entirely from the 
list of producing counties. The carving of new counties from the 
body corporate of Bernalillo has been responsible for the cessation in 
production, and the county may never take rank again as a producer 
of gold and silver, since its area has been reduced in such & manner as 
to embrace only one mountain range—the Sandias. These mountains 
lie immediately east of Albuquerque, and seem practically destitute of 
gold and silver. They contain, however, some indications of copper 
and lead, and some small bodies of high grade iron ore are said to be 
found; the iron ore is classed as limonite. 


OREGON. 
By CHARLES G. YALE. 


PRODUCTION. 


According to returns received from Oregon operators that State had 
a yield in 1904 of $1,412,186 in gold and $75,284 (commercial value) in 
silver. The copper yield was valued at $35,012, the lead at $310, 
the platinum at $1,912, and cobalt $65, a total of $1,594,769. Com- 
parison of these figures with the Survey figures for 1903 shows that 
the gold yield is practically the same as in 1908, and that silver 
increased $13,043 in 1904, a total increase of $13,021. The yield was 
made by 84 producing quartz mines and 211 placers, hydraulic, surface, 
and dredging. The quartz mines produced $1,062,972 in gold, an 
increase over 1903 of $121,784, the increase being almost entirely in 
Baker County. The placer output was $349,214 in gold, a decrease of 
$171,806 caused by a shortage in water. Of the placer product of 
$349,214, the sum of $56,949 came from surface placers and $292,965 
from hydraulicking and dredging. Two dredges commenced operations 
in 1904—one in Grant County and one in Jackson County—and another 
dredge was building in Grant County but was not operated. Separate 
figures for dredging can not be given without disclosing the private 
business of the two companies. The largest yield was as in 1903 from 
Baker County, followed in relative rank by the counties of Josephine, 
Jackson, Grant, Lane, Malheur, Wheeler, Curry, Douglas, Coos, 
Crook, Lincoln, and Wallowa. 

The following statement shows the number of producing quartz and 
placer mines and the number on which development work or assess- 
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ment was done in 1904 in the respective counties, as given in the 
returns received by the Geological Survey: 


Producing and nonproducing mines in Oregon in 1904, by counties. 


Development or 
County. iM A dd P H 
Quartz. | Placer. | Quartz. | Placer. 

A JEEP TT Tr Bese 81 23 116 11 
bo scat M T A————————Ó——————ÁÁ—— — Ó 2 4 4 1 
COOK i io ect A 1 1 ¡APPO 
CU sica 14 6 5 
Douglas: 2 A A RA 15 37 7 
ej. p 20 16 75 4 
E A A A eek oe oie ed eae al at eu e it 5 sia 
JRCKBOH de 8 45 52 11 
A RUIT DIEDOweswe doe ER ERE Ue TEES 18 74 66 21 
LAB. voces A A O DS UE wee ees Elsa E 
LIBCO A A adqaepne escdDPara Pd se E as 2 
MATO. it al e A 
MAIDOUE didas 8 9 9 1 
A SI e tees tee cee B ius 
1n. | e EP 1 Moli 
Wheoeleyg ai e B cuc sess 2 
A 84 ail 455 65 


Out of 815 mines reporting, 295 were producing. During 1904 two 
smelters were blown in. The one at Sumpter, in eastern Oregon, is 
owned by the Oregon Smelting and Refining Company, and has a 
capacity of 100 tons every twenty-four hours, and will draw its own 
supplies from eastern Oregon and western Idaho. The other new 
smelter is that of the Takilma Smelting Company, at Takilma, 
Josephine County. The two smelters were only in operation for a 
few months the latter part of the year. Another smelter is to be 
erected at Grants Pass, Josephine County. These smelters will create 
a market for copper and gold ores that have not hitherto been shipped 
and will greatly stimulate development in many mining districts. 
The benefit of the smelter at Sumpter is shown by the largely increased 
number of producers in Baker County, and 1905 will probably show a 
largely increased output from several mines that were formerly large 
producers but that were idle in 1904. If normal water had prevailed 
in 1904 Oregon would have made a substantial increase. 

The most extensive developments have been in Baker County, in 
eastern Oregon, and in Josephine and Lane counties, in western 
Oregon. Many new mines will be milling or shipping in 1905, and 
the output from dredges will add materially to the 1905 production. 

Oregon produced $1,912 worth of platinum in 1904, an increase of 
$794. Coos, Josephine, Lincoln, Curry, and Douglas counties are the 
producers. Much interest is being taken in the investigation of the 
black sands now being made by the United States Geological Survey, 
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and placer miners are now on the alert to save tae platinum metals 
that very few miners attempted to save prior to 1904. 

Tke source of gold in the counties of Oregon is shown by the fol- 
lowing statement, Josephine and Lane counties being bracketed in 
order that the output of Lane County, which was practically con- 
tributed by one quartz mine, should not be disclosed: 


Source and value of gold in Oregon in 1904, by counties. 


H ydrau- 

County. Quartz. Heking and mcr Total gold. 

) 6 qo RM CPC PUE $738, 973 $40, 658 $11, 197 $790, 828 
e AE — €T 1,078 900 1, 750 8, 728 
CIO emper PIN 500 820. orena iens 820 
A A IT T IIR 1, 744 7,650 9, 3M 
DOUG) AS EO 7,768 1, 050 8, 818 
(i.v Ae DEPTH 59, 925 20, 205 2,150 82, 280 
JACKSON iaa 23, 345 80, 512 4, 696 108, 563 
Josephine and Lane.......................-. ecce eere 229, 608 126, 872 17, 190 873,670 
ord PER ——————e eee See aaaea aat 540 540 
Malheur isn sitesi ct LO REDI ERO es 9, 543 6, 000 7,526 23, 069 
A A A A A dee e eed e 400 400 
Whee Gi oon co oie cole ls a 7, 986 2, 100 10, 086 
¡A c excea ER san des sees RS 1, 062, 972 292, 965 56, 249 1, 412, 186 


Value of metallic production of Oregon in 1904, by counties. 


Gold. Silver. Copper. Lead. 
pui. eee coeur eoa seres cce (Pati Total 
Placer. | Quartz. | Placer. [Quartz.| QU81- | value. Quantity. Value, PYM. | value. 


tity. 
Pounds. Pounds. 

Baker. ...... $51,855 | $738,973 $1 (844,351 1, 800 $232 8,121 | $290 |........ $835, 706 
Coos ........ 2, 650 1,078 |........ [A c c eos e ce $550 4, 284 
Crook ....... 820 500 |........ 1:000 [oso Sese A O A ves s ie 1, 820 
Curry ....... 9,900 omoes quac A cenas tete A E A 303 9, 697 
Douglas..... BOIS ocak igh A O eee anes A A Ege 39 8, 857 
Grant....... 22, 356 99,925 |........ 29, 417 4,710 590 500 20 |........ a 112, 372 
Jackson..... 85, 208 23, 345 21 AA O A A ERST 106, 644 

Josephine 
and Lane .| 144,062 | 229, 608 10 875 | 263,000 | 34,190 |..........]....... 520 408, 766 
Lincoln ..... A sew cee | ween ches ——— A O esate 600 1,040 
Malheur ....¡ 13,526 9,543 |........ A A O O A 23, 079 
Wallowa.... AAA PA A A A eres cuu A scu dd 400 
Wheeler ....| 10,086 |.......... . A A A A O EE 10, 106 
Total..| 349, 214 |1, 062, 972 R5 | 75,229 | 269,510 | 35, 012 8, 621 810 | 1,912 ¡al, 624, 769 

Grand 
total.|......... 1, 412, 186 |........ 75,284 |......... 35,012 |.......... 810 | 1,912 jal, 524, 769 


a Includes $65 worth of cobalt. 
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Source of gold and silver from deep mines in Oregon in 1904, by kinds of ore. 


Gold. Silver. 


County. ive AO: EON EA A IU UE 
Siliceous | Copper Siliceous' Copper 

| ores. ores. Total. Ores, | pela Total. 
A tits he cee Vd $738, 913 $30 | $738,973 | $37,078 | 86,273 | $43,351 
COG DERNIERE 1:078.15: 5 oi ; 1.078 dana 6 
(rri) O A 500 |.........- 500 1,000 |.......... 1,000 
RIDE 2 oie is cae hale ees ri | 59, 203 722 59,925 | 29,324 93 | 29,417 
JacksOH. co id StS ieee ed SS 23,345 |.......... 23. 345 v1 ea 70 
Josephine and Lane ................... 223,614 5, 994 229, 608 | 85 290 | 375 
Malheur S 9,543 |.......... | 9,543 ! ai 10 

Ee PAM ete on, Ram ee SUE qe 1 e 

Trias ' 1,056,226 | — 6,746 ' 1,062,972 


67,573 6,656 | 74,229 


SOUTH DAKOTA. 
By E. P. PonTER. 


PRODUCTION. 


The production of goldin South Dakota in 1904 amounts to $7,363,977 
and that of silver to $92,522. 

The gold output in the Black Hills in 1904 almost reached the banner 
production of $7,500,000 in 1902, and this notwithstanding the adverse 
fact that the Golden Reward smelter, which in 1902 produced approxi- 
mately $1,500,000, was closed down in 1904. This is to be credited to 
the new mills erected during the last two years and shows that sub- 
stantial growth has taken place during that period. The Golden 
Reward Company is expected to have its smelter running early in the 
spring of 1905, and this, coupled with the numerous new plants pro- 
jected and, with the increase of capacity in view at some of the plants 
now in operation, may result in a still greater production in 1905. 

Several undertakings of great importance to the mining industry 
are now under way. One is the organization of the Consolidated 
Light and Power Company, which has taken over the properties of 
the Deadwood and Lead City electric companies and is planning the 
early erection of a 5,000-horsepower plant for the supplying of power 
and light to many of the mines and mills in the northern Black Hills. 
The average price for 1 horsepower per annum at the mines now is 
given as about $175. 

A second undertaking which will further the development of a 
hitherto rather neglected region is the construction of the Missouri 
River and Northwestern Railroad from Mystic, on the Burlington 
Line, to Rapid City, on the Northwestern Road, a distance of 35 miles. 
The route is up the Circle Creek Valley to the Rapid Creek Valley, 
thence along Rapid Creek to Rapid City. The line will traverse a 
richly mineralized section, as well as a region abounding in sufficient 
timber for mine and fuel purposes for some time to come. 
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Increased capacity in the older mills will result in facilities for treat- 
ing something like 46,000 tons of ore monthly. This increase in ton- 
nage should raise the value of output at least $230,000 per month. 
There is one mill in the Galena district being built by the Branch Mint 
Mining Company which will have a monthly tonnage of 27,000 tons. 
This will be the largest cyanide plant in the Black Hills in which the 
ore is crushed directly from the mine. This mill will have 180 stamps 
and will be able to crush about 730 tons of ore a day. 

At nearly all the cyanide plants, including the Homestake, experi- 
ments are under way which it is hoped will result in cheapening the 
present expense of gold extraction by cyanidation. At the Home- 
stake, Superintendent Merrill, in charge of the cyanide department, is 
conducting experiments for the recovery of the values in the slimes, 
which now amount to 90 cents per ton. The present total recovery by 
amalgamation and cyanidation at the Homestake plants is given as 
nearly 90 per cent. 

The output of ore for October was the largest of any month in the 
year. The gross output amounted to about $800,000, the Homestake, 
of course, leading. The Horseshoe Company stands next to the Home- 
stake; the third company is the Golden Reward. 

Cyanidation has heen actively developed in South Dakota. Eleven 
cyanide plants have been in continuous operation; 9 of these have 
operated on refractory siliceous ore and 2 on Homestake ore. The 2 
Homestake tailing plants have been enlarged, and now treat approxi- 
mately 2,800 to 3,000 tons of sand per day. The recovery of bullion 
by cyanidation was about $2,541,737 in a total production of $7,363,977 
for the year. 

The annual production of the Black Hills bas been growing rapidly, 
and judging from tlre rate at which new capital is seeking investment 
in the mines, this increase is likely to be maintained. Moreover, the 
enlargement of operating plants and the improvement in metallurgical 
processes are helping the older mines. 

The following tables show the daily ore tonnage of various gold 
mines and reduction plants, either operating, idle, or contemplated: 


Daily ore tonnage of gold mines and reduction plants in South Dakota in 1904, by name. 


MINES PRODUCING REGULARLY IN 1904. 


"e i Daily | : Daily 
Name. | tonnage. | Name. tonnage 
Teneo tl pos d AR MEET Pr A E 
| 
Alexander Maitland.................... 150 | Imperial a uaa sae eg aX ees 125 
Clover Leaf... oou eee erras 240 ; Lundberg, Door & Wilson.............. 100 
Dakota i es 120 | Spearfish serios 250 
Golden Reward Cyanide................ | 200 | Wasp NO Lasa iaa 12 
! ‘ 
Hidden Fortune ........................ | 120 , PE PAT NORMEN 5.730 
Homestake ............................. | 
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Daily ore tonnage of gold mines and reduction plants in South Dakota in 1904, etc. —Cont' d. 
MINES PRODUCING INTERMITTENTLY IN 1904. 


Daily Daily 

Name. tonnage. Name. tonnage. 
Black FOGG: ....oooeasseéecsoseussévsse» 90 || National 8meltes..............-.e ee eene 150 
CHA DEA ounce ee EE) KawEAM RENE E eA AA TEN eoi cs ratos 100 
COCO irradia Di O rior weeds 100 
Columbus Consolidated ................ TO; I "REOR, rmac ara. 100 
2 MR EERPR NFERCETPASE 40 
CS A xr divo don bRRaLÀ 40 Total......... eee eene 105 
Eee Hl saraka aas 80 " 

REDUCTION PLANTS NOT IN USE IN 1904. 
Alder COOGEE cir | E AMARA 125 
Continental Smelter.................... 0 RODEO corrocan exei ERE RIRAVASARRAMUASE 125 
Oommnmónweslth... c eore soe nuuc senes E PA A E 160 
Deadwood Standard .................... 120. 1| BUB ss iweasq dé Vea ASA 40 
Golden BIIpper. oss cvssccccccesscsseses A AAA NA 40 
Golden Reward Smelter ................ - 300 ESSE (E 
Boy DOSUE aeos eus e$ xin v ve dh TE 100 PORE acris densum hs iuh ia nae 
REDUCTION PLANTS PUT IN COMMISSION IN 1904. 

DIOR BORIS: «¡aria 60 | Lundberg, Door & Wilson.............. 100 
Giltedgė Mald. oi occ eee se esa rea e ás UN! OOO caos eere ken uS RErAS SERRE PSU, 100 
A En Qua o RE SEP dcs Oil TOSS WORE. Lek d o AER CROCO ORE Ars 10 
Homestake (increase) .................. 400 age mac 
Midden Foll. cos a extr ndis o EROS 120 TUM riso orbe sapien equa ui un 
HONNEDÓB. E Pew qun 2o oko e rRE 350 

MILLS ON WHICH CONSTRUCTION WAS COMMENCED IN 1904. 
PR AMAN A A 900 | Piar ia 100 
2 ASA BO) QUO or the HIA. mirra rr 100 
TIPA HO ecc rra 150 | RUDY A A tenpan en 40 
DIO irradia AA MM A TES E En eE 40 
DOLO. WWE cir dae ID UIS AAN ERES aisaPS Ts 100 
Lucky BUB. ...easunoseeavéseuewce4vos5 25 
Olid Deed AAA 100 VNB ors diro quibu oq pus ia eode q 

MILLS CONTEMPLATED IN 1904. 

Fir. o rr cirio rd 100 | TIG do olode esdas d wevede s 100 
A ios pias uae vé xe venas Marked S 200 || LAGET BODEN ocre 250 
|o SU 7 Tv —(— OQ 200.1| TOLDOS scisprrracinrii EK EATER VETERA 300 
A RR PL 100. 1 RODET carnada ri 20 
Black Hills Anaconda .................. 50 || Bale Investment... .eooee deseo rote oos 250 
Custer Phal. «inodoro A ARA 100 
Oominonwel lll. cues russe RW ARE CS A: IRA TET TT TTA 200 
ei CUS AAA 150 
Columbus Consolidated. ................ 1, 000 aiia INE EU iate sd 
DOOR LOR Iu RR 100 Black Hills Electric Power and Mining 
Golden Air rca so | Company (hydraulic) ..cubic yards.. 2, 000 
Golden Empire (electric dredges) ...... 1,000 || L. A. Richards (hydraulic)....... do.... 1,500 
Homestake Extension .................. 100 jo CBS a RD. Re dicc 3,500 
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Daily ore tonnage of gold mines and reduction plants in South Dakota in 1904, etc.—Cont' d. 


MILLS TO INCREASE PRESENT TONNAGE OF PLANT. 


Present | Additional | Total 


. Name. capacity. | capacity. | tonnage. 
Clará Belle oia A oo 25 75 100 
DIT As 100 100 200 
Hidden FOIT... curii a a Mrd e DOE 120 180 300 
Horseshoe P 350 150 500 
Imperialis as 130 70 200 
Lexington HA ar a Ded 60 240 300 
A tae eee A ra ants Oe 40 40 80 
TINON Ss ae censes Rut ee eos we cee Dee ap o aida dE 100 150 250 
Masp NO: AA A IS O 115 50 165 
Extreme........s voci A LM E ene uL AUD ae. 40 40 80 


Among the prominent companies which have installed, or are pre- 
paring to install, machinery for development purposes are Eliptic, 
Dizzy, Goldstake, Lucky Strike, Puritan, Big Four, Hidden Treasure, 
Dakota, Horseshoe, Black Eagle, Grand, Deadwood Standard, Queen 
of the Hills, Gopher, Main Stay, Ivanhoe, Red Bird, Lakota, Rex, 
Safe Investment, Canton, Extreme, Empire State, Anaconda, Com- 
monwealth, Custer Peak, Iron Creek, Minnesota, Omaha, Alexander 
Maitland, Pittsburg, Waconda, American, and Sunbeam. 

The following tables show the production and distribution of gold 
and silver in South Dakota in 1904, by counties, by sources, by 
method of treatment, etc.: 


Distribution of gold and silver in South Dakota in 1904, by counties. 


[Fine ounces.] 


Gold, Silver. 

County. Eo. a De SAS 

.| Quantity. | Value. | Quantity. | Value. 
Cn uie n Lebe Ihe ACA EAE 314.03 | — $6,491 12 | $69 

Lawrence ................ A PERET 355, 441.99 | 7,346, 986 161,216 92,2 
A O 507. 98 10, 500 ' 274 157 
a e = aE E E | EE 
TOUT eese A A e dau EMO S 356,264.00 | 7,363,977 161,611 | 92, 522 


Value of production of gold and silver in South Dakota in 1904, by kinda of ore and by 


counties. 
Gold. Silver. 
County. p EN EE Ue Eel 
Quartz Lead Copper 
Quartzores, Placer& | ‘ores, | ores, ores, 

Cüster O eee huele d a ee $5, 845 $646 in: RE CES 
LA WTODOB I ood da px db 7,944, 842 2, 144 91, 107 $739 $150 
Pennington ui rd dis 9,676 824 A PI 
A ini E ERES E 7, 360, 363 3, 614 91, 333 739 450 


H. Doc. 21, 59-1——14 
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Value of production of gold and silver in South Dakota in 1904, Ly methods of treatment 
and bu counties. 


| Amalga- 
County. Placer. | Cyanide. ation. Smelting.| Total. 
——— l A A A E —  — 
A OC UE ipu $646 ............ $5, 394 $530 $6, 560 
Lawrence ....... A HCAMUDEE PROS 2.144 | 82,541,737 | 4,761,240 | 134,161 7, 439, 282 
Pennington .......oocooococcccoccncocaccnr cos B24 ooa ees ij 9, 420 413 10, 657 


TOU ica da 3,614 | 2, 941, 737 | 4.776,041 | 135, 104 7, 406, 499 
i 


Gold and silver production in South Dakota in 1904, by mines, by methods of treatment and 
by counties. 


Gold: Surface or Gold and silver: Deep mines. 


placer mines. 


County. By mime: By smelting. 
| Amalga- : Š | Lead | Copper 
G Drifting. nition: | Cyanide. |Siliceous. Ones: aria. 
Custer MCN ME $646 |.......... $5,384 |............ $930 i-e eve cem a bees 
Lawrence ................. 2,144 1... oe 4,761,241 | $2,541,104 | 130, 401 $942 | * $3,450 
Pennington ............... 426 $398 9, 300 der 120 413 livres 
Tolhuin sra 3, 216 398 | 4,775,925 | 2,541,104 | 131,051 1, 355 3, 450 


Statement of tonnage of gold ores treated in South Dakota in 1904, by methods and by 


counties. 
By milling. By smelting. 
County Number Tons Total Value per! Number, Tons Total Value 
of mines.| crushed. value. ton. j|ofmines.|crushed.| value. | per ton. 
Custer .......... 1 1, 900 $5, 815 £3,08- orario O os us eat dac ud odo 
Lawrence....... 23 | 1,790,600 | 7,302,345 4. 08 i 15 10,924 | $134,793 $12. Y 
Pennington..... 8 1,441 9, 300 6.45 2 70 933 7.61 


Total...... 32| 1,793,941 | 7,317,490| 4.08 17 | 10,994 | 135,326 12. 31 
| 


Production of gold and silver in South Dakota from deep mines in 1908 and 1904, by 


counties, . 
1903. — 194. 
County. Num- | Tons of Num-| Tons of 
ber of ore Gold. Silver. | ber of ore Gold. |Silver.| Total. 
mines., crushed. mines.| crushed. 
Custer ............. 8 23 $163 $3 1 1, 900 $5, 845 $69 $5, 914 
Lawrence ......... 29 |1,670, 216 ¡6,791,852 | 119, 445 37 11,801,524 |7, 344,842 | 92,296 | 7, 437, 138 
Pennington ....... 3 5,816 24,808 |........ 10 1,511 9, 676 167 9, 833 
Total ........ 35 11,676, 054 6, 816, 818 | 119, 448 48 ‘1, 804, 935 7, 360, 363 | 92,522 | 7, 452, 885 


| | 
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Distribution of gold and silver in South Dakota in 1904 as to tonnage and treatment, by 


; counties. 
Shipped to smelter. Milled. 
Tons of ore | ————— — — — 
County. Placer. min Tons | 
ed. crushed.  V&lue Tons Value 
>A=>=< Y 2% | —_—_ 
A Selecteer eek Oran ceto $646 8,965 ........-- TTE 1, 900 85, 384 
Lawrence.................. ccce enne 2,144 | 1,817,046 10, 924 | $133,472 | 1,790,600 6, 408, 241 
Pennington........................ 824 6, 079 70 | 533 ], 441 9, 300 
TOtÀll. 22 ye e rer SERERE 3,614 | 1,827,090 | 10, 994 | 134,005 | 1,793,941 6, 422, 925 
=M 
Concentrates 
Tailings cyanided. | 
d. 
County. eRe A: 7 o Total. 
Tons. | Value. Tons. Value. 
CUNDBE oa 20 A leateciiee T $6, 560 
EM WONCE uo s Shoes eke es ee as 17 689 | 400,900 | $894, 736 7, 439, 282 
A SRM ed Eu eae ee A, eee Lo eem sm ed 10, 657 
TOt: a UN Sean udis 87 | 1,219 | 100, 900 | 894, 736 7,456, 499 
Production of gold and silver in South Dakota in 1904, by counties. 
[Fine ounces.] 
Number of gold - 
Gold. mines producing— 
Tons of ore 
County. treated 
i Value per 
Quantity.| Value. ton Copper. | Lead. 
o AA stews E 1, 900 283 $5, 815 A A E 
Lawrence....... ecce eee messe some 1,801,049 | 355,387 | 7,344,842 4.08 |.......... 1 
Pennington...............- cce eee e ee 1,511 468 9,676 6.40 tdi. 1 
TUUEL cec ois A ideis 1,804,460 | 356,138 | 7,360,363 4.08 |.......... 2 
Number of silver 
Silver. mines producing— 
Tons of ore 
County. treatede | TC SS E 
i Value per 
Quantity.| Value. ton Copper. | Lead. 
CU rs aaa 1, 900 121 $69 30:04 A ee nun 
A Loue t icone e EU P Ead 1,698,248 | 161,216 92, 296 . 05 1 2 
PONDINS1ON AAA 706 274 157 id A e pieds 


————9 | ———Ó— | —————— | | LÁÓ—— Á——M 


Total. 2522s ups aes veo ERES 1,696,854 | 161,611 92, 522 . 05 1 2 


219 MINERAL RESOURCES. 


UTAH. 
By V. C. HEIKES. 
PRODUCTION. 


The production of gold and silver in Utah during the year 1904 was, 
gold 202,675 ounces, of the value of $4,189,292, and silver 12,049,446 
ounces, of the commercial value of $6,898,408. 

The statement of production compared with last year is as follows: 


Production of gold and silver in Utah in 1903 and 1904. 
[Fine ounces.] 


1903. 1904. 


In- 
——————————|p—— - - --| crease (+) 
Quantity. | Value. , Quantity. Value. or de- 


crease (—) 
Gold. csi heaseeseuewtiesceteet ato ahi Gales 210, 162 | $4, 344, 069 2,675 | $4,189,292 | —8154,777 
15g: osndwie chsh eee cteel see edent hers 12, 204, 011 la 6,518, 151 | 12,049, 446 | 56,898, 308 | + 380, 157 


11,087,600 | + 225,380 


a Commercial value, 53.41 cents per ounce. 
b Coininerciul value, 57.25 cents per ounce. 

The gold product shows a decrease of 7,487 ounces, valued at 
$154,777; the silver product shows a decrease in quantity of 154,565 
ounces, but on account of higher price paid in 1904 for the metal per 
ounce the value increased $380,146, making a total increase for both 
metals of $225,369. This loss in annual production may be attributed 
chiefly to the idleness of the mines at Stateline, in Iron County; to 
the decreased shipments of several properties at Park City, in Sum- 
mit and Wasatch counties; and to the decreased output of ores in the 
Camp Floyd district, Tooele County. 

Although the precious metals output of Utah for the year 1904 
shows as to the gross value of gold a decrease from the preceding 
year, an analysis of the reports returned from producers for the 
whole State indicates that this decrease has not been general or equal 
in the various districts. The districts showing an increased yield 
named in the order of precedence were West Mountain mining dis- 
trict (Bingham), in Salt Lake County, and Tintic mining district, in 
Juab County. 

The tonnage of ore actually being mined in the State has, perhaps, 
& more direct bearing upon the general business prosperity of the 
local community than have the values produced, inasmuch as the ore 
represents the amount of work actually taking place, and in this 
respect the year 1904 shows a very greatly increased output of ore, 
amounting to 1,716,941 tons, an increase over the preceding year of 
304,568 tons, or 22 per cent. 

The gross quantity and value of the principal metals, besides gold 
and silver, produced in Utah for the year 1904, reported by mining 
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operators and figured at the average commercial price for the year, 
was: Copper, 46,417,234 pounds, $5,802,154; lead, 116,479,764 pounds, 
$5,095,989; zinc and mercury, $79,688. The total value of the four 
principal metals, with zinc and mercury included, was $22,065,431, an 
increase for the veur of $2,345,013, as is shown in the following table: 


Metallic production of Utah in 1903 and 1904. 


1903. 1904. | es (+) 
PA nee | or decrease 

| Quantity. | Value. Quantity. Value. | quantity. 

| 
| AA E ER EE E a 
Gold. siio Cre Edad dus ounces, .! 210,162 | $4, 344, 069 | 202, 675 | $4, 189, 292 sume! — 7, 487 
SUV Leo ecc RER SE d 12, 204, 011 6, 518, 162 | 12, 049, 446 | 6, 898, 308 — 154,565 
Copper .........- eene pounds 32,847,656 | 4,542,831 | 46,417,234 , 5,802,154 | +13, 569, 578 
AA ee ewes enes do....; 100,742,633 | 4,311,785 | 116,479, 764 | 5,095, 989 +15, 737,131 
Other metala soc icusosos euer AA 3,571 IEEE 79,688 ¿...o.ooooooo.o.. 
| pele oe te te 

A AAA 19,720,418 |... ere 22, 065, 431 | bietet EL 


The total quantity of ore sold or treated in Utah for each of the last 
three years is shown by the following figures: 


Total tons of ore sold or treated in Utah in 1902, 1903, and 1904. 


Short tons. 
1909 at uoces edes DES LEN meia CREE cte E 1,114,785 
1903 ..... HC CEDE A Aen ee eels tad 1, 412, 379 
bi A — "————— ———— ———— —— eas cues 1, 716, 947 


In the table below is shown the production of the metal-producing 
counties of Utah by quantities of gold, silver, copper, and lead for the 
years 1908 and 1904: 


Total quantities of metals produced in Utah in 1903 and 1904, by counties. a 


Gold. Silver. Copper. 


| Lead. 
County. cemr a MN CAS A E AAA | A O c dun EE 
1903. | 1904. | 1903. | 1904. 1903. 1904. 1903. 1904. 
——— AA A |——— uie s 
Fine | Fine Fine | Fine | 
ounces, | ounces. | ounces. | ounces. | Pounds. | Pounds. | Pounds. Pounds. 
Beaver and Piute ..... 23,636, 19, 085. 183, 548! 179,771) 432,409; 1,650,787, 5,505, 694 7, 555, 650 
Juab and Utah........ 66,009 72, 767| 3, 622, 596| 4,048, 442 12, 496, 900, 23, 392, 398 
Salt Lake ............- 48,555, 56,698 969, 849) 1, 554, 609118, 604, 989/30, 864, 666, 1,654,082 6,394,388 
Summit and Wasatch 15,317} 13,643, 7,109, 209| 5,814,386| 3,297, 101| 2, 118, 452| 78,243, 720 64,312, 559 
Tooele icons 56,559) 36,757| 268,682 418,584| 984, 1, 028, 825| 2,832,237; 14,774,769 


Washington, Millard 
Sevier, Grand, and 
Boxelder........ ....| 5,086) 8,726 55, 127 33, 654) 1, 505, 898| 1, 728, 784 


ee - —— | AAA - ] SS d — A CS | A — 


Total............ 210, 162| 202, 675/12, 204, 011/12, 049, 446/32, 847, ie 417, 2841100, 742, SAPE 479,764 


a In this table some counties have been grouped in order to prevent disclosure of the production by 
certain mining companles. 


These figures show where to place the decrease of the metals by 
counties for the two years 1903 and 1904. 
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The following table shows the tonnage output of the counties; also 
the number of mines selling or treating over 100 tons of ore, and the 
total value of gold and silver contents of the ore for 1903 and 1904: 


Tonnage output of Utah in 1908 and 1904 by counties. 


Number of 
Total tons of ore sold | mines produc- | Total value gold and 
or treated. ing over 100 silver contents. 
County. tons of ore. 
1903 1904 1903 1904 1903 1904 
Beaver, Iron, and Piute.............. 76, 795 a 76, 647 a 4 $586, 589 $497, 406 
Juab and Utah....................... 190, 596 264, 448 20 27| 3,299,234 8, 821, 827 
Salt Lake eoo eect ee eek ost 532, 503 710, 670 14 17 | 1,418, 278 2,061, 961 
Summit and Wasatch................ 197, 429 250, 047 5 13 | 4,113,631 8, 610, 737 
A A A 386, 130 396, 250 6 12 | 1,309, 908 999, 406 
Washington, Millard, Sevier, Grand, 
and Boxelder...................... 28, 926 18, 885 5 4 134, 591 96, 263 
A CLE EDORN MS 1,412,379 | 1,716,947 53 77 | 10,862,231 | 11,087,600 


a No production in Iron County. 


To say that the increase in tonnage was made chiefly by the West 
Mountain (Bingham) and Tintic districts scarcely does these districts 
full justice, for not only have they made the increase shown, but they 
have also offset decreases in certain districts of other counties. 

The ores of a mine are classified in this section as siliceous ores, ores 
cyanided, lead ores, and copper ores. Siliceous ores and ores cyanided 
may be classed under one heading as quartz. The tables following 
are arranged for comparing the yearly output and showing the origin 
of precious metal contained in the siliceous ores going to the smelter 
or extracted by amalgamation. The method also serves to show the 
amount of precious metals treated by cyanide process. The lead and 
copper ores are classified according to the excess in quantity in either 
element with which gold and silver are associated. 

The gold yield from different kinds of Utah ores in 1903 and 1904 
was as follows: 


Production of gold in Utah in 1908 and 1904, by kinda of ore. 


[Fine ounces.] 


Siliceous 


; Ores Coppe : 
Year. ores. cyanided. Lead ores. Ores, Total. 
A eel be CE EPA Na E m 5, 884 79, 165 33, 035 92, 078 210, 162 
e Cia 4,017 54, 730 33, 894 109, 968 202, 609 


The decrease in gold contained in siliceous ores was due to dimin- 
ished operations in Iron and Boxelder counties. The output of ores 
treated by cyanide in Tooele County fell short of the usual production, 
yet the average yield of these ores has been maintaincd and very 
likely will increase hereafter. The lead ores of Juab and Salt Lake 
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counties continue to increase in gold. The most striking feature in 
connection with the gold production in Utah is the increased output 
of the metal from the auriferous copper ores of Bingham in the West 
Mountain district of Salt Lake County, there being an increase from 
this source of 12,618 ounces over the production of 1903. In fact, the 
increase of gold from this source did much to make up for the defi- 
ciency in other classes of mines in 1904. Some of the smelting ores 
of Tintic district, in Juab County, containing copper and lead helped 
to increase the gold output in 1904 for that county. 

From placers on the Colorado and Grand rivers 65.5 ounces of gold 
were produced. Reports of activity in placer mining from several 
localities in Utah indicate that the gold from this source will increase 
during 1905. 

Silver from siliceous ores, from other ores treated by cyanide, and 
from lead and copper ores is given as follows: 


Production of silver in Utah in 1908 and 1904, by kinds of ores. 


[Fine ounces.] " 
y Siliceous | Ores cy- | Copper 
Year. area: anided. AT Orei: Total. 
IE, A O E, P 
A eec dedne Manet bilo. ied 56,631 ¡ 116,141 | 9,317,074 | 2,714,165 | 12,204,011 


jr S 90, 486 67,878 | 9,318,500 2,572,582 | 12, 049, 446 


The silver contained in siliceous ores is to be credited to Boxelder, 
Piute, and Washington counties. In ores cyanided Piute County is 
the heaviest producer. The silver originating in the lead ores was 
contained in the shipments of this product from Juab, Salt Lake, and 
Tooele counties. The principal districts contributing were Tintic, 
Park City, and Stockton. Considerable quantities of the argentiferous 
lead ore came from Frisco, in Beaver County, and Bingham, in Salt 
Lake County. The silver won from copper ores was contained in the 
product of the Bingham mines and of the Tintic district. 

The gold production for 1903 and 1904, distributed by counties, for 
the State of Utah is shown below: 


Production of gold in Utah in 1903 and 1904, by counties. 


[Fine ounces.] 


| 1903. 1904. | Increase 

MESES A (+) or 
County. | | decrease 

Quantity.| Value. ¡Quantity.| Value. | (-)in 
, quantity. 
Beaver, Iron, and Piute ....................... 23, 636 $488, 556 19, 085 $394, 487 | — 4,581 
Juab and Utah ............ cece ccc eeeeccceeeeees 66,009 | 1,364,406 | 72,767 | 1,504,094 | + 6,758 
Balt Baker UA eames cet 43, 555 | 900, 282 56,698 | 1,171,947 | +13, 143 
Summit and Wasatch .......................- e. 15,317 316, 602 13, 643 282, 001 ! — 1,674 
MT OVELG rt See eee abana ay ous | 56, 559 1, 169, 075 36, 757 799, 767 — 19, 802 

Washington, Millard, Sevier, Grand, and Box- | | 


l 
CUIT Luro S dela 5, 086 105, 148 3, 725 | 76,996 ^ -- 1,361 


: dee. ees 
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Salt Lake County had the heaviest increase because of more active 
operations and greater tonnage of ore from several of the largest prop- 
erties in the Bingham district of Salt Lake County, Juab County fol- 
lowing with a like credit to Tintic fora like reason. Iron County 
dropped out of the line of producers entirely. Summit and Tooele 
counties also showed a decrease. 

The production of silver during the vear 1904 when compared with 
the corresponding figures for 1903 shows the following results: 


Production of silver in Utah in 1903 and 1904, by counties. 


[Fine ounces.] 


1903. 1904. pe ddl (+) 
County. == — — — — | or decrense 
Quantity. Value. Quantity. : Value. |(7 DM 
— Anc —— i | 
Beaver, Iron, and Piute................ ' 183, 548 $98, 033 179, 771 $102, 919 — 3,777 
Juab and Utah ......................... 8,622,596 | 1,934,828 | 4,048,442 | 2,317,738 + 425,846 
SOLA. oue orb CERE eR 960, «49 517, 996 1, 554, 609 | 890, 014 + 584, 760 
Summit and Wasateh ..... pM 7,109, 209 8, 797, 029 0,514,386 ¡ 8,328, 736 —1,294, 823 
Tolet E E EE 263,682 | 140,838) 418,584! 239,639 + 154,902 
Washington, Millard, Sevier, Grand, | 


and Boxelder ........ccccccceceeceece 55, 127 29,443 33,64 | 19, 267 — 21,473 


The commercial value of silver per ounee in 1903 was 53.41 cents; in 1904 it was 57.25 cents. 


The greatest increase in silver was made in Salt Lake County, Juab 
and Tooele counties following. 

The reports returned from mining operations in Utah in 1904 num- 
bered 716. Of this number, 594 lode mines and 10 placers reported 
development and assessment work; the remainder, 112 in number, 
were producing properties. Of these 110 were quartz or lode mines 
and 2 placer mines. In addition, 45 milling and 7 smelting plants 
were reported. Of the milling plants connected with mines, 26 were 
operating, 17 were idle, and 2 had been dismantled. Of the 7 smelt- 
ers, 3 were connected with mines; the other 4, each treating ores from 
properties connected with the same organization, are located near Salt 
Lake City. Custom ores were purchased by 2 of the smelting com- 
panies. 

Of the 26 milling plants, + were stamp mills in which the ore was 
concentrated, which was followed by amalgamation. One mill was 
equipped with direct amalgamation over copper plates. Fourteen 
mills were equipped with different kinds of crushers, rolls, and con- 
centrators. Seven were plants using the cyanide process, of which 
plants 5 cyanided the ore without other treatment; 1 combined amal- 
gamation for coarse gold with crushing in cyanide solution and passing 
the pulp over silver-coated copper plates to concentrators, and with 
final treatment of tailings in cyanide solution, and one dry crushed, 
cyanided, and amalgamated. 
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ORES SMELTED. 


The mine operators in making up the reports for the Geological 
Survey very frequently gave the net amount paid for the contents of 
the ores at the smelters. When quantities were given, only the aver- 
age commercial price for the year was used in figuring the total. 
Accordingly, for ores and concentrates shipped to smelters during 
1904, the gold value is found to average $19.80 per ounce; silver, 57.02 
cents per ounce; copper, 10.50 cents per pound, and lead 3.60 cents 
per pound. Ores shipped and treated at smelters during 1904 from 
Utah mines amounted to 925,365 tons; for the gold, silver, copper, 
lead, and zinc contents of which $15,585,452 was paid, an average value 


of $16.84 per ton. 
CONCENTRATED ORES. 


From 769,451 tons of milling ore 76,908 tons of concentrates were 
produced from the reduction plants at mines and shipped to smelters, 
which paid the sum of $3,208,654, or an average of $41.72 per ton for 
the gold, silver, copper, and lead contents. Gold and silver bullion 
was produced, valued at $1,261,410, which came more directly from 
392,709 tons of ore, an average of $3.21 per ton. There were also 
produced 58,981 pounds of mercury, valued at $32,093. Old tailings 
were treated, amounting to 22,040 tons, valued at $53,490, which is 
included in the value of the gold and silver bullion produced. 


WASHINGTON. 
By CHaRLEs G. YALE. 
PRODUCTION. 


According to returns received from Washington that State had a 
yield of $314,463 in gold, $59,831 in silver, $69,937 in lead, $43,788 in 
copper, and $9 in platinum. a total of $518,028. 

The returns received indicate a decrease in gold production from that 
of the year 1903 of $193,422, occasioned by the idleness of several large 
mines in Chelan, Ferry, Okanogan, and Snohomish counties, Ferry 
County showing a decrease of over $162,000, Chelan of over $60,000, 
Okanogan of over $15,000, and Snohomish of over $43,000. King 
County shows a sinall increase, and Whatcom County production 
increased from $36,388 to $115,000. 

The silver product shows a decrease of $111,958, Ferry County 
showing a decrease of over $61,000, Okanogan of $14,000, Snohomish 
of $22,000, and Stevens of $14,775. The total decrease for the year of 
combined gold and silver was $305,380. 

The gold and silver comes almost entirely from quartz mines, the 
total placer gold recovered only amounting to $9,823 from Asotin, 
Clark, Kittitas, and Whatcom counties, the placersin Okanogan County 
being idle in 1904. 
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As in 1903 Ferry County was the largest gold producer from deep 
mines, Whatcom County was a close second in 1904. Stevens County 
was the largest silver producer. 

In gold production the rank of the counties is as follows: Ferry, 
Whatcom, Snohomish, Chelan, Okanogan, Stevens, King, Kittitas, 
Clark, Asotin. The rank in silver production is Stevens, Ferry, 
Whatcom, Snohomish, Okanogan. Stevens County produced the most 
copper and lead, and Clark County reports $9 in platinum. 

Lack of transportation and the fact that nearly all ore requires 
smelting account for the relatively few producing mines; a very large 
proportion of the known propertiesin the Stateare in the development 
stage and many are held by annual assessment only. This may be seen 
by the following statement of the proportion of productive and devel- 
opment or assessment mines in the different counties based on returns 
received in reply to inquires. 


Producing and nonproducing mines in Washington in 1904, by counties. 


Development or 


Producing mines. assessment mines. 
County. 
Quartz. | Placer. | Quartz. | Placer. 

PY pri gem MEM NR ISSUED 2 Dl noe toke 
CHOI tati ie y A A seus 
Clark ITUR 1 S| ree od cm 
A PE pe cw o E A 
i220 CN e delas A 
RING PME E E e R 83 A 
A IS E 3 3 38 3 
A EC TERES ROM, 9-1. esu aad 
A i22 2121 A diea tU pee eti ASA AO ¡A 
OEADORAN pcia ceda es Y AA 112 lacio 
urn PENNE a ¡o eee 
le) T T ac wen A leieseees ey 
Skágit ec T HH Urs seteuas A y e PP 
O A roinu AVIU EREMO acu ue M epi ve aces o 
a AA ON IS lisis. y. AAA 
Whatcom ........ ii ——————— 3 1 41] A 
A om REI A ELE EU DLP OLI 45 9| 550 | 3 


Many of the former producing mines were idle in 1904, especially 
at Republic, but new properties, more particularly gold-bearing ones, 
were being developed, and it is likelv that the State production of 
gold and silver will show substantial increases in 1905. 
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Source of gold and silver from deep mines in Washington in 1904, by counties. 


| Gold. | Silver. 
County: Siliceous| Co 
E pper Lead | Siliceous| Copper Lead 
| ores. ! ores. ores. Total, ores. ores. ores. Total; 
TRS A A nn ms A —— — ——— — 
| | 
Chelan.............. | $20,000 aros cos A | $20,000 |.......... mm | Su Riera e a | AER 
CIRIE dana AS PP AA E ERE RENCEESU E RE DE 
Fërry Qua oes 108, 257 $5,000 |.......... 113,257 | $17,085 | $5,000 ;.......... | $22, 085 
KDE Lian 0,921. A A 6,327 |; ocv en | — arate ise wee a qa C REND US 
Kittitas sesionar | 1, 907 Soc esee Eis A edv etta Ds | some orem DEUS 
Okanogan .......... | 18,066 1..........].......... 18,066 | 6,152 ]....s sees eene 6,152 
| 
Snohomish.......... | 20, 384 5,967 AAA 26, 351 4,719 DATA irrs 7,183 
Stevens ............. 10,579 | 1,021 1 onc acces 11, 600 9, 952 2, 111 | $28, 027 40, 090 
Whatcom ........... 107, 000 | O A 107, 000 14,871 lc | dados ad 14,371 
Total.......... 292,620 | 12,020 |.......... | 304,640 | 52,279 | 9,525 | 28,027 | 89,881 
Value of metallic production of Washington, 1904, by counties. 
[Pounds.] 
Gold. Copper. Lead. 
dug E e A e cr e Er GP ed 
Placer. | Deep. (Quantity) Value. | Quantity. | Value. ` 
Asotin, Chelan, Clark | $1,087 | $20, 100 | c AA loan Gidea ee $9 | $21,196 
FETTY A ces wo , 113, 257 ¡$22, 085 71,548 | $8,948 |......oooooooloccoccocforcnooo. 144, 290 
A M S EEEEMEA Red 15:92 AA vati O E Xs usw aos sce das 6, 327 
Kittitas.............. 736 1,939 |........ 329 dB A exec osa] sexes sce 2,721 
Okanogan ...........].......- 18,066 | 6,152 1L cdseses A EROS en pn 24, 218 
Snohomish ..........]........ | 26,351 | 7,133 77, 850 | 8,991 ee TS PEA 42, 475 
I 
Stevens. .............].. irapa 11,600 | 40,090 | 194,320 | 25,803 ¡ 1,760,309 $69,937 |........ 147, 430 
Whatcom..........-. 8:000 | 107, 000. | 14,871: cs oso tet ascen | ence es inte ases 129, 871 
Total .......... 9, 823 | 304, 610 | 89, 831 | 350, 047 | 43, 788 | 1, 760, 309 | 69, 937 9 | 518,028 
| JO MM A ARI ROA ADR 
WYOMING. 


By E. P. Porter. 
PRODUCTION. 


The production of gold and silver in Wyoming in 1904, as reported 
by the owners and different companies, was: Gold, $17,305, and silver, 
$2,661, a total of $19,966. The value of silver is computed from the 
American Refining and Smelting Company's average for the year 1904, 
which is $0.5725 per ounce. 

Copper was produced to the value of $440,876, computed at the 
average price per pound of $0.125. 

Wyoming increased in production in all three of the metals men- 
tioned, especially in copper, the output of which very nearly equaled 
that of the banner year for copper, which was 1900. This increase 
was caused largely by the production at the Ferris-Haggerty mine, 
located at Encampment, W yo. 

The following tables show the production and distribution of gold 
and silver in Wyoming in 1904, by counties, by mines, by method of 
treatment, etc.: 
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Production of gold and silver in Wyoming in 1904, by counties. 


(Fine ounces.] 


Gold. | Silver. 
County c X 
Quantity.| Value. ¡Quantity.| Value. 
Albany and Carbon icc: ca a tia 325 $6, 746 4, 603 $2, 636 
Cook, Fremont, and Johnson..................... e.c cece eese 511 10, 559 44 25 
TOU A E S MINER EE MER Ede 837 17, 305 4,647 2, 651 


Value of gold and silver production of Wyoming in 1904, by method of treatment and by 
countics. 


Gold from surface | Gold produced Silver produced 


or placer mines. from ore. from ore. 
County. By mill- | By smelt- À | By smelt- 
: opis ing-amal-; ing of | By mill-, ing of 
Sluicing. | Drifting. gama- copper ing. copper 
tion. ore. Orc. 
Albany and Carbo. lali en erue $6,546 |.......... $2, 036 


Cook, Fremont, and Johnson............ $2, 031 $200 $8,328 |.......... 25 [cis vetus 


Tonnage of gold and silver ores in Wyoming in 1904, by counties. 


[Fine ounces.) 
e Amie rr === An AA — 


Gold | Silver. 
County. Tons of Tons of | 
ore Quantity., Value. ore jQuantity.| Value. 
treated | treated 
Albany and Carbon...................... 41, 390 | 326 | $6, 746 41, 402 4, 603 $2, 631 
Crook, Fremont, and Johnson........... 704 403 8, 328 2 44 25 
Tolar eds 42, 094 | 729 | 15,074 | 41,404 4, 647 2, 656 


The gold production of 1904 came principally from Crook and Fre- 
mont counties, the output of the former being directly from placers 
near Welcome, Wyo. Associated with these placers, considerable 
stream tin is found, although it is not ordinarily saved. 

Five counties, namely, Albany, Carbon, Crook, Fremont, and John- 
son, produced gold in small quantities, which in most cases was the 
result of test runs. 

Among the recent discoveries of gold in Wyoming that at MeCor- 
miek Peak, near Dillon, Carbon County, bids fair to be important. 
An important strike of high-grade copper ore was also reported in 
the Doane-Rambler mine in the Grand Encampment district. The 
rumored extension of the Laramie and Hahns Peak Railroad now 
building from Laramie has resulted in the resumption of work on a 
number of properties in the vicinity of Centennial. Operations in 
the Medicine Bow region, in Albany County, have been of an encour- 
aving nature, and there is some talk of the erection of a reduction 
plant on the properties of the Medicine Bow Mines Company. 


COPPER. 


By CHARLES KIRCHHOFF. 


GENERAL TRADE CONDITIONS. 


A comparatively high level of prices, an enormous production, and 
an unprecedented export demand were the characteristic features of 
the copper trade in 1904. The industry has been exceptionally pros- 
perous and has displayed an activity which promises a further notable 
addition to production during the year 1905. Undertakings begun in 
1904 will only bear fruit in 1905, and some developments will not add 
to output until well into 1906. Improvements in mining, concentrat- 
ing, and smelting are making available to an increasing extent very 
extensive bodies of low-grade ores, and are rendering the copper 
industry less dependent upon the discovery and the life of individual 
rich deposits. The developinent and operation of low-grade proper- 
ties, however, calls for relatively very large capital investments. The 
unit of maximum efficiency of plants is growing and tends to an 
increasing concentration of interests. 

Broadly, the features were an increase in the production of copper 
in the United States of 114,492,750 pounds, from 698,044,517 pounds 
in 1908 to 812,537,267 pounds in 1904, and an increase in the net 
exports of 231,638,043 pounds, from 151,614,632 pounds in 1903 to 
383,252,675 pounds in 1904. In other words, the enormous export 
trade absorbed not alone the increase in production, but 117,145,293 
pounds additional. Our domestic consumption, however, fell off in 
1904 as compared with 1908, so that instead of drawing upon our 
stocks to the extent of the whole 117,000,000 pounds we drew upon 
them only to the extent of about 56,000,000 pounds. 

The detailed study of the industry in the leading districts, which is 
presented in the following pages, shows that & considerable increase 
in the production of copper will take place in 1905, unless some dis- 
turbance or catastrophe causes a general or partial cessation of work. 
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It is difficult to estimate the quantity for the year, even assuming that 
normal conditions will prevail, because the new producers swing into 
line from time to time, usually at a belated date, and at a rate below 
the tonnage aimed at. The enlargements of old producers are subject 
to similar delays. But making full allowance for such causes, there 
is reason to believe that the production of 1905 will be larger by at 
least 75,000,000 pounds than that of 1904, and that possibly a produc- 
tion of 900,000,000 pounds may be reached. 

The largest contributor to the additional product will be Arizona, 
with the Bisbee district leading. Utah, the Butte district, and the 
Lake district will follow, and California, Alaska, Wyoming, and the 
South will each contribute materially. 

The consumption during the second half of 1904 developed on an 
enormous scale the world over, and the great requirements of the elec- 
trical industry and of the Russo-Japanese war are factors which must 
tell for & considerable time to come, the first named being of the 
greatest importance. A somewhat puzzling development has been 
the very large demand from China, which can not well be fully 
explained by the withdrawal of working forces from the Japanese 
mines, the usual source of supply, nor by the coinage requirements. 
It is widely believed that & considerable part of the purchases is on 
speculative account for Chinese merchants, whose accumulations will 
in any case flow slowly back into the channels of consumption. 


PRODUCTION. 


The following tables show the production of copper in the United 
States since its rise to the dignity of an industry. For the earlier 
years the best available sources have been drawn upon for the esti- 
mates given. Since 1882 the figures are those collected by this office. 
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Production of copper in the United States, 1845-1882. 


[Long tons.] 


Percentage 


of Lake 

Year. paced. Superior: rd 

produc- 

tion. 

VI A AA A A e 100 12 12 
|. pP Rd" c tM 150 26 17.3 

E A ER tUe et MER MM LE d aS E Scd aee 300 213 71 
jit o Mcr m CETUR 500 461 92.2 

Loo ———— À—À——— —————— PR 700 672 96 

IO O Lai PRA Puedes PNE CU Cw eee Eu LUE 650 572 88 
DSO oi REEL ELDER a A Re rapis EAM E RR wer Candee 900 779 86.6 

|| -— —— P—————————— P— 1,100 792 72 
INI ocean vede INO TERRE RUE Uus Donde ed ee Pe 2, 000 1,297 64.9 
o A ———— PS 2, 250 1,819 80. 8 
ibl CLE PCT 3, 000 2, 593 $6.4 
18590. 22. uo xe ER Ead Nu QUod MEER dud dua E E oue NM EE 4, 000 3, 666 91.7 
E RISE TRAD NENNEN IUDA 4s0! — 4255 88.6 
ABS C pp 5, 500 4, 088 74.3 
IS39.,.. E RR EE EE 6, 300 3, 985 63.3 
1300: EEE AA 7,200 5, 388 74.8 
IM A erue du be se idonea xau. t seen ee NN M a qued ed pino 7,500 6, 713 89.5 
A atu bee Pus eev Ea heu d ou CN S D e tees 9, 000 6, 065 67.4 
Lo p —————————————— —— —— € — A 8, 500 5, 797 68.2 
INI ot cove dais um apa he eee owe Ee RE a Lec Cuero E t Med 8, 000 3,976 69.7 
A sd 8, 500 6, 410 75.4 

O O A EA AAA E EE 8, 900 6, 138 69 
O AA SS ae Cu Li pe d Eu lt ttl fe dotis 10, 000 7,824 78.2 
o crea deesset O esM irpo ee aw eed ea Me cable id qus 11,600 9, 346 80. 6 
TR69 en — ccr dpi Tau c E Lo OU M Qe 12, 500 11, 886 96. 1 
rn TM ais 12, 600 10, 992 87.2 
NST acters "rrr RECTE 13, 000 11, 942 91.9 
IS A ea ea wane AS 12, 500 10, 961 87.7 
TST c A TT 15,500 ' 13, 433 86. 7 
Lyr eM rrr ES, 17, 500 15, 327 87.6 
TDS AA E seis 18, 000 16, 089 89. 4 
O Y Owed Sides E eka ees 19, 000 17, 085 89.9 

TET A PP" 21,000 17, 422 83 
TB Besse a een d bera ieu esI UR du aM EE 21,500 17, 719 82.4 
NBT me HR 23, 000 19, 129 83. 2 
LBRO asso vo ie as hee AC e eene E PS DID Ps O dera E eid 27,000 22, 204 82.2 
I8BI e uoa eoa A vue aba dud pou 32, 000 24, 363 76.1 
IBBA A recette qu 40, 467 25, 439 62.9 
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Production of copper in the United States, 1583-1904, official statistica. 


[Long tons.] 
r ra Percent- Percent- 
duction. Lake [Laxe Su- Montana A ene 
Year. United’ | Superior. d total ¡Montana of total | Arizona. | ‘oF total 
States. Save: produc- produc- 

apy oe | tion tion. 
1883...... si ao 51,574 | 26,653 51.6 | 11,01 21.3 | 10,658 20.7 
LL. FIDE 64,708 | 30,961 47.8 | 19,256 29.8 | 11,985 18.4 
Idolos 74,052 | 32,209 43.5 | 30,267 40.9 | 10,137 13.7 
A HOMO 70,430 | 36,124 51.3 | 25, 362 36 6, 990 9.9 
E A 81,017 | 3,941 41.9) 35,133 43.4 7,910 9.7 
1888. A tesa ce cag uae 101,054 | 38,004 38.2 | 43,704 43.2 | 14,195 14 
Doo MD 101,239 | 39,364 38.7 | 43,849 43.3 | 13,654 13.5 
1800. 5 cic ione clus does Que ease 115,966 | 45,273 38.9 | 50, 437 43.5 | 15,534 13. 4 
E A A S 126,839 | 50,992 40.2, 50,028 39.5 | 17,800 14 
1809. crac een eee ae 154,018 | 54,999 35.7, 72,860 47.3 | 17,160 11.1 
A 147,033 | 50,270 34.2” 69,290 47.1 | 19,200 13.1 
E o does ee aie oti 158,120 | 51,081 32.3 81,729 51.6 | 19,873 12.6 
A — 169,917 | 57,737 34 | 84,900 50 21, 408 12.6 
O dtu ad 205,384 | 64,073 31.2, 99,071 48.2 | $2,560 15.8 
v Pr 220,571 64,558 29.4 | 102,807 46.6 | 36,398 16.5 
1868 MM 235,050 66,291 28.0 | 92,041 39.2 | 49,624 21.1 
o coh ce NA 253,870 | 65,803 25.9 | 100,503 39.6 | 59,399 23.4 
O 4 E dele Lm hee Do 270,588 | 64.938 24 120, 865 44.7| 52,820 19.5 
LLL) ETE ee uec A ILE 268,782 | 69,772 25.9 | 102,621 38.2 | 58,953 21.7 
A oom cia 294,423 | 76,165 25.9 | 128,975 438.8 | 53,547 18. 2 
A A 311,627 | 85,893 27.5 | 121,677 38.9 | 65,914 21.1 
(0 DE 362,739 | 92,995 25.6 | 133,168 36.7 | 85,537 23.6 
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Previous volumes of Mineral Resources contain a detailed statement 
of the copper production of the United States, territorially, from 1883, 
when the statistics were first collected by this office, to 1893. Since 
then the production has been as follows: 


Total copper production in the United States, 1893-1904, by States. 


{Pounds.] 
Source. 1593. | 1894 1895.  , 189.  ' 1897 
—AA->AMmIA[AA— ———— — cn 
Lake Superior....................... 112,605,078 , 114,308, 870 | 129, 330, 749 143,524. 069 145, 282, 059 
AriZODA eoe ieu ox RR EE CE 43,902, 824 44,514, 894 47,953. 553 72,931,927 . 81,530,735 
Montana iva 155, 209,133 183,072,756 | 190, 172,150 221,918, 179 230, 285, 141 
New Mexico................-... eeu. 280, 742 | 31,584 113, 719 2, 701, 6604 | 701, 892 
California 2.2 vcewRRREE E A EE E S CES 239, 682 120, 000 215, 332 690, 237 !— 11987, 712 
Utah cee Seek oes EVERTI EM 1,135, 330 1,147,570; 2,184,708 3, 502, 012 3, 919, 010 
Colorado, including copper smelt- | | 
OIN trouser A KE NURSE TE 7,695,826 , 6,481,413 | 6,079,243 6,022,176 | 11,873,033 
NOVAE I Ses ev eves rra OR i Ra 20,000 15... an eus ——— — A cad quist 
NANO MP ea Bi, 867 |e eee eeeee | 2:495, AAN 183, ? 
South Dakota oov zode veuve sucess nte eene s A | A O 2, 440, 338 
Washington .................. eene. 39,785 |. ivre n RT prem | EC T nA E RR 
Maine and New Hampshire ......... | 
Hen Rn da UE: 732,793 — 2,374,514 | 3,105,036 | 4,704,993 | — 4,472,017 
Tennessee and Southern States. ..... | 
Middle States. .....ooomoccorccono...» | | | 
Lead desilverizers, ete. b ............ 7,456,888 2,136,473 A | 4,063,173 | — 1,400,000 
Total domestic copper......... 329, 354, 398 | 394, 188, 974 . 350, 613, 404 | 400,061, 490 , 494,078, 274 
From imported pyritesand oresand i | | 
DTI RN CM MUERE 10,431,574 | 10,678,434  c5.300.000 ' «5,900,000 | «12,000, 000 
Total (including copper from 
imported pyrites) ........... 339, 785, 072 


364, 866, ROS | 385,913, 404 465,961,430 | 506,078, 274 
| | ' 


t Copper smelters in Colorado, purchasing argentiferous copper ores and mattes in the open mar 
zs sources not known. The quantity of Montana matte which goes to one of these works has been 

edneted, 

b For 1896 the quantity stated covers only that part of the incidental copper product the source of 
Which could not be ascertained, 

¢ Estimated. 


H. Doc. 21, 59-1——15 
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Total copper production in the United States, 1898-1904—Continued. 


[Pounds.] 
Source. 1898. 1899. 1900. 1901. * 1902. 1909. 1904. 

Lake Superior .......... 158, 491, 703/147, 400, 338,145, 461, 498/126, 289, 481/170, 609, 2281192, 400, 577|208, 309, 130 
ATIZONG eer ovo oa v 111, 158, 246 183, 054, 860115, 317, 764/130, 778, 611/119, 934, 944/147, 648, 271/191, 602, 958 
Montana ..............- 206, 173, 157,225, 126, 855 270, 738, 489/229, 870, 415/288, 903, 820/272, 555, 854/298, 314, 04 
New Mexico............ 1,592,871| 3,935,441| 4,169,400| 9,629,884| 6,614,961| 7,300,832| 5, 368, 66% 
California .............. 16, 925, 634| 26, 221,897, 28,511, 225, 33, 667, 456| 25, 038, 724| 17, 776, 756, 28, 529, 023 
Utah si iusececkect eei i 8,750,000| 9,584,746| 18, 354, 726, 20,116, 979| 23, 939, 901| 38, 302, 602| 47,062, 889 
Colorado. including 

copper smeltersa..... 16,274,561| 11,643,608| 7,826,949, 9,801,783| 8,422,030, 4,158, 9, 506,911 
T SCIO. METERS Fd o A E ida 1, 339, 5901 2,043, 586 
Wyoming............... 233,044| 3,104,827| 4,203,776| 2,698, 712 889,228| 1,023,189| 3,565,629 | 
Nevada................. 437, 396 556, 775 407, 535 593, 608 164, 30] 150, 000|........... 
Idaho AA 1, 266, 920 110, 000 290, 162 480, 511 227,900 778, 906| 2,158, 858 
South Dakota .......... 1,261, 393 17,020 15,147 753, 510 445, 663 173, 202 100, 000 
Washington... cssc O eee s aed Mop PERDER 209, 297 80, 7: 663, 694 
Maine and New Hamp- 

JN cocer eut 
VERNON e 5,395, 226| 4,410,554| 4,820,495] 6,860,039| 13, 599, 047] 13,855,612. 15, 211,086 
Tennessee and South- 

ern States ............ 
Middle States........... 


——— | ———————— d£ -—————— — e od 


copper.......... 526, 512, 987,568, 666, 921/606, 117, 166.602, 072, 519,659, 508, 644/698, 044, 517 812, 587, 267 


From imported pyrites 
and ores and matte...|c19, 750, 000,23, 800, 000: -36, 380, 000|c64, 000, 000,040, 000, 000/c32, 000, 000, 38, 947, 772 


ne MÀ ef rr |——— 


Total (including 
copper from im- 
ported pyrites) ./546, 262, c nd 466, 921 642, 497, 1661666, 072, A 699, 508, 644/730, 044, 517 851, 485, 039 


a Copper smelters in Colorado, purchasing argentiferous copper ores and mattes in the open mar- 
nel oe es not known. The quantity of Montana matte which goes to one of these works has been 

educte 

bSince 1901 the quantity stated covers only that part of the incidental copper product the source 
of which could not be ascertained. 

o Estimated. 


Lead desilverizers, etc. | 3,553, 336; 3,500,000; 3,000, 000 531, 530 500, 000 = 100, 000 
| 


LAKE SUPERIOR DISTRICT. 


In previous volumes of the Mineral Resources the production of the 
individual mines has been tabulated from 1884 to 1898, both inclusive. 
Since that time some of the producers have reported to this office only 
with the understanding that the returns be regarded as confidential. 
The production of the majority of the mines is, however, given accu- 
rately in the published annual reports to stockholders. From these 
the following table has been compiled: 
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Production of some of the leading Lake Superior copper mines, 1898-1904. 


[Pounds.] 
Mine. 1898. 1899. 1900. 1901. 1902. | 1908. | 1904. 
| 
Tamarack ....... 19, 660, 480 | 18,565,602 | 19,181,605 | 18,000,852 | 15,961,528 | 15,286,093 | 14,961,885 
Quincy .......... 16,854,061 | 14,801,182 | 14,116,551 | 20,540,720 | 18,988,691 | 18,498,288 | 18, 343, 160 
Osceola .......... 12,682,297 | 11,858,049 | 12,567,131 | 18,723,497 | 13,416,396 | 16,059,636 | 20,472, 429 
Franklin ........ 2,623,702 | 1,230,000 | 8,663,710 | 3,757,419 | 5,259,140 | 5,309,080 | 4,771,050 
Atlantic ......... 4,377,899 | 4,675,882 | 4,930,149 | 4,666,889 | 4,949,366 | 5,505, 598 | 5, 321, 859 
Central .......... LS Y A, O A. OO IS Si 
Wolverine....... 4,588,114 | 4,756,646 | 4,778,829 | 4,946,126 | 6,473,181 | 9,024,034 | 9,764,655 
Baltic ........... 42,766 | — 621,836 | 1,735,060 | 2,641,432 | 6,285,819 | 10,580,997 | 12,177,729 
Champion....... AO PA MAP ANA 4,165,784 | 10,564,147 | 12,212, 954 
Aa CA A A A | a estes 5,730,807 | 9,237,051 | 10,211,230 
Isle Royale ...... A A A: 2,171,956 | 3,569,748 | 3,134,601 | 2, 442, 905 
Mohawk ........ A AA RERUM 677,145 | — 908,479 | 6,284,327 | 8,149,515 
Mass..........-.- estan | 42, 800 122, 239 873,297 | 2,345,805 | 2,576,447 | 2,182,931 
Michigan ....... | dela AA A EPA Land 166, 898 275, 708 2,739, 122 
Winona ......... AAN en. A PN 101,188 | 1,036,944 646, 025 
Phoenix ......... eb ri uh | SONO O 93, 648 |............ 202,823 | 1,162,201 
Adventure ...... AA IUE: reer 29,961 | 606,211 | 2,182,608 | 1,380,480 
Ahmeek......... | EE AA A rop RHOD 376,687 
Centennial .................. BORNE. HAC 806, 400 ............ A 641, 294 
| 


Calumet and Hecla.—The annual report of the Calumet and Hecla 
Company for the year ending April 30, 1905, states that the company 
produced mineral equal to 43,090 short tons of refined copper, as 
against 41,612 tons during the preceding year. The product of refined 
copper was 42,822 tons and 38,305 tons, respectively. The increase 
in the product is attributed partly to the results obtained on the Osceola 
lode, the report stating that since July, 1904, about 75,000 tons of 
amygdaloid rock has been stamped, from which.an extraction of 22 
pounds of copper per ton of rock has been obtained. It is proposed 
to increase the product from this amygdaloid by openings from one or 
more shafts already opened on the lode. The quality of the ground 
passed through on the Kearsarge lode is pronounced promising. 

The report makes the following statements in regard to the plants 
of the company: 

At Lake Linden the remodeling of the Calumet mill has been completed; the mill 
is running most satisfactorily, and is making a marked saving of copper as compared 
with the results obtained with the old machinery. This gives us now 17 heads 
equipped with economical milling and washing machinery. We have started the 
remodeling of the Hecla mill and hope to have six additional heads running on the 
new system by May, 1906, leaving only five heads to be remodeled in the year 1906-7. 
At the Lake Linden smelting works an addition has been made to the machine shop; 
one blister furnace and three refining furnaces have been built. Since July we have 
smelted about 1,500 tons of mineral per month from the Mohawk, Wolverine, Atlan- 
tic, and Michigan mines, with excellent results as to the quality of copper produced. 
Excellent progress has been made in the erection of two large engines for driving the 
additions to our electric-power plant at Lake Linden. This power is to be used in 
part of the mill work, underground pumping, tramming, rock crushing, and to super- 
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gede our electric-light plant at the mine and many small air and steam engines now 
in use in the various shops, also for hoisting on the Osceola and Kearsarge vein. We 
expect to have this electric plant in commission about the first of November. 

There has been purchased the timber on 42,000 acres of land in 
Keweenaw County. 

Quincy.—The product of the Quincy Mining Company was slightly 
lower in 1904 than in 1903, although the tonnage stamped was some- 
what larger, having been 1,018,873 short tons in 1904, as compared 
with 958,935 tons in 1903. The yield of copper per ton of rock fell 
from 19.3 pounds in 1903 to 18 pounds in 1904. In 1901 it was 23.2 
pounds. The gross receipts were $2,444,749. The expenses at the 
mine were $1,594,711, the cost of smelting, etc., $194,110, and the out- 
lays for construction $106,002, leaving a profit of $549,926. Other 
income added $27,630. Dividends aggregating $500,000 were paid. 

An interesting experiment was tried at the Quincy stamp mill in the 
form of the installation of a set of rolls in connection with each head 
of stamps to crush the oversized gravel from the trommels instead of 
returning this material to the stamps. It is believed that this will 
greatly increase the capacity per head. A similar result is expected 
to follow the conversion of the simple stamps into steeple compound 
stamps, which are being introduced into a number of the Lake Supe- 
rior copper stamp mills. 

Tamarack.—The product of the Tamarack Mining Company was 
slightly smaller in 1904 than it was in 1903, having declined from 
15,286,093 pounds of refined copper to 14,961,885 pounds of refined 
copper in 1904. The quantity of rock mined during the year was 
750,189 tons, and the quantity stamped was 642,320 tons, which yielded 
22,662,070 pounds of mineral. The total cost per pound of refined 
copper rose to 12.98 cents in 1904, as compared with 11.50 cents in 
1903; the principal cause for the increase being the larger outlay for 
construction which rose from 0.15 cent per pound to 1.08 cents per 
pound. The cost at the mine per pound of fine copper was 10.54 cents 
in 1904 against 9.97 centsin 1903. Thesmelting charges, freight, eastern 
expenses, interest, commissions, etc., aggregated 1.36 cents per pound 
in 1904 as compared with 1.38 cents per pound in 1903, The cost of 
stamping the rock per ton was slightly decreased, having been 26.24 
cents per ton in 1903 and 26.03 cents per ton in 1904. The gross 
value of the fine copper produced and sold at an average of 13.24 cents 
during the year 1904 was $1,951,361.52. The running expenses at the 
mine aggregated $1,576,924.39 and the smeiting, transportation, and 
selling expenses footed up to $203,627.93. This left a gross profit 
from operations of $200,509.20. The construction expenses totaled 
$161,958.50, leaving as a surplus for the year $38,850. 70. 

Osceola,—The Osceola Consolidated. Mining Company had a very 
much better year both as to financial returns and as to quantity of 
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output than in 1903, the vear 1904 marking tne conversion of the first 
vear's operations of what is termed by the directors the ** Greater 
Osceola." The quantity of rock stamped in 1904 was 1,095,520 short 
tons as compared with 924,400 tons in the year 1903. The quantity 
of mineral obtained increased from 21,904,243 pounds to 27,457,497 
pounds, the production of fine copper rising from 16,059,036 pounds 
to 20,472,429 pounds. The cost of production of the fine copper per 
pound declined from 10.29 cents in 1903 to 9.96 cents in 1904, the cost 
in the year 1904 being distributed between 8.04 cents for mining costs, 
0.65 cent for construction, and 1.27 cents for smelting, freight, etc. 

The copper produced during the year was sold at an average of 
13.19 cents, yielding $2,700,470.88, which was increased by other 
sources of revenue to $2,701,820.23. The running expenses at the 
mine aggregated $1.6 10,314.10, while the smelting, freight, and other 
charges figured up $250,642.45, leaving as a gross profit $795,803.63. 
The construction expenses amounted to $132,983.91, leaving a net 
profit for the year of $662,819.77, out of which there were paid in 
dividends $288,450. 

The Osceola has also introduced the use of additional rolls for each 
head of stamps, and is compounding the steam end of the stamps. 
The results have been so encouraging that the entire equipment of the 
six heads is under way. It is to be supplemented by additional con- 
centrating machinery. 

Atlantic.—As a result of the abandonment of the workings tribu- 
tary to one of the shafts at the north end of the Atlantic mine, the 
average yield of the rock stamped was increased during the year 1904 
to 13.63 pounds per ton as compared with 12.76 pounds in 1903. The 
mill, besides treating 34,030 short tons of Winona rock, crushed 
390,526 short tons of Atlantic rock, which yielded 7,149,640 pounds of 
mineral and 5,521,859 pounds of refined copper. 

The cost was $.022 per ton for mining and surface expenses, and 
the cost per ton of transportation to mill was 7.72 cents; the cost of 
stamping and separating, 26.63 cents, and the cost of freight and mar- 
keting the product was 16.84 cents. This mude the total running 
expenses per ton of rock $1.5339, and including construction, $1.5484, 
the gross value of the product per ton of rock treated having been 
$1.5185. There was realized from the refined copper made an aver- 
ave charge of 13.344 cents per pound, or a total sum of $710,182.24. 
The working expenses having been $509,039.33, there was left a gross 
mining profit of $111,142.91, and a net profit of $105,913,91. A divi- 
dend of $50,000 was paid out of the accumulated surplus. 

Copper Range Consolidated.—The Copper Range Consolidated Com- 
pany, which controls the Baltic and Trimountain mines, and owns a 
half interest in the Champion mine, nearly reached its full scale of 
operations during 1904. The production was curtailed for one month 
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. owing to the strike of the miners in February, but in spite of this the 
total output of the three mines increased from 30,382,446 pounds in 
1903 to 34,601,913 pounds in 1904. The records of the individual 
mines are as follows: 

The Baltic crushed 535,624 short tons of rock, which yielded 
12,177,729 pounds of copper, an average of 22.74 pounds per ton of 
rock as compared with 21.58 pounds in 1903. The gross receipts were 
$1,586,031.26, the average price received for copper having been 12.988 
cents. The operating expenses were $996,092.59; taxes and interest 
amounted to $29,486.30, and construction to $65,583.29, leaving a net 
profit of $494,869.08. "The total cost per pound of copper figured out 
8.49 cents as compared with 8.88 cents in 1908. 

The Champion Mining Company increased its production from 
10,564,147 pounds to 12,212,954 pounds of refined copper in 1904, the 
amount of rock stamped having been 442,061 short tons, which yielded 
an average of 27.63 pounds per ton of rock. With average receipts 
for copper sold of 13.098 cents, the gross receipts figured up 
$1,591,109. 71, against which there were operating expenses $872,250.78, 
taxes and interest $63,076.87, and construction expenses $209,149.13, 
thus leaving a net profit of $246,632.93, out of which a dividend of 
$200,000 was paid. The cost per pound of copper figured out 7.66 
cents in 1904 as compared with 8 cents in 1903. The Champion is 
making an addition to its mill of two heads. 

The Trimountain Company made a record in 1904 of 10,211,230 
pounds of fine copper in 1904 as compared with 9,237,051 pounds in 
1903. "This product is obtained from 534,640 short tons of rock, yield- 
ing 19.1 pounds of copper per ton as compared with 18.2 pounds of 
copper per ton in 1903. The gross receipts were $1,396,188.30, the 
average price received for copper having been 13.67 cents; but opera- 
tion expenses amounted to $959,694.78, taxes and interest added, 
$49,822.85, and construction $64,519.74, leaving a net profit of 
$322,220.93. "The cost of copper came down in 1904 to 9.88 cents, as 
compared with 11.7 cents in 1903, cost of construction included. 

The net income from mining operations of the Copper Range Con- 
solidated Company was $1,602,975.10, out of which there was paid in 
dividends to the Champion Copper Company $200,000. The net earn- 
ings of the Copper Range Railroad Company were $53,068.96. The 
net dividends and other income of the Copper Range Company 
amounted to $84,386.42, and there were received from the Copper 
Range Consolidated Company $54,961.46, and under the Trimountain 
agreement $70,444.74. Taxes and general expenses deducted left a 
sum of $1,591,573.36, and deducting $227,891.03, as one-half of the 
undivided profits of the Champion Copper Company which belongs to 
the St. Mary's Mineral Land Company, a balance of net income 
remains of $1,363,652.33. 
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Franklin.—The Franklin Mining Company produced during the 
year 1904, 8,447,335 pounds of mineral, yielding 4,771,050 pounds of 
retined copper, as compared with 5,309,030 pounds in 1903. The total 
receipts for copper amounted to $545,213. There were also included 
in the total receipts of $985,403, $179,845 for copper carried over from 
the previous year, and $237,500 for loans. The mining expenses 
amounted to $580,084, while the outlays for smelting, transportation, 
selling, etc., figured up $77,333. Loans were repaid to the amount of 
$261,500. 

Isle Royale.—The Isle Royale Copper Company confined its pro- 
ductive operations to the main part of the mine, shipping enough rock 
to the mill to keep one head only in operation. The result is that the 
product fell off, having been 2,442,905 pounds of fine copper during 
1904, as compared with 3,134,601 pounds in 1903. "This product was 
obtained from stamping 154,830 short tons of rock, which yielded an 
average of 15.8 pounds of fine copper per ton of rock stamped. 

The costs when figured up were 12.02 cents, and in addition thereto 
1.28 cents per pound of product otherwise expended for explorations, 
railroad expenses, etc. The copper sold ut 13.19 cents per pound, the 
total receipts having been $341,951.67, against which there were out- 
lays of $288,783.42, leaving a gross profit of $53,168.25. Exploration 
work, railroad expenses, and additions to the stamp mill cost 
$36,065.42, leaving a net profit of $17,102.83. The company has 
opened very promising ground in what is known as section 11, and . 
has taken steps for developing this part of the property. 

Mohawk.—The Mohawk Mining Company, during the second year 
of production, had two stamps in operation for the full year, and a 
third head for ten months. A fourth stamp has been ordered, and 
when the entire equipment is fitted with the steeple compound patent 
the four heads will stamp from 2,800 to 3,000 tons daily. With prac- 
tically three stamps of the simple type in operation the mill crushed 
459,162 short tons of rock, which yielded 8,149,515 pounds of copper. 
The average yield of the rock was somewhat disappointing, having 
decreased from 21.79 pounds per ton in 1903 to 17.75 pounds in 1904. : 
Even if the yield does not increase, the equipment of the Mohawk 
Mining Company when completed would indicate a production of close 
to 16,000,000 pounds per year. 

The copper was sold at an average of 12.99 cents, the total receipts 
having been $1,058,502.25. The working expenses aggregated 
$749,624.85, and there was expended for additions to the plant and 
for new machinery $178,100.08, leaving a surplus for the year of 
$130,477.32. 

Michigan.—The Michigan Mining Company has continued explora- 
tions on what is called the branch vein with encouraging results. 
During the year there were stamped at the Mass mill 125,055 short 
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tons of rock. The mill, however, was not in full operation until May, 
and has since then crushed from 11,500 to 12,500 short tons of rock. 
The production included 2,394,770 pounds of mineral and 1,304,465 
pounds of mass copper, which together yielded 2,746,127 pounds of 
refined copper, which sold at an average of 13.056 cents. The receipts 
were $358,539.53 for copper and $60,029.14 for interest and on account 
of assessments. The expenditures aggregated $355,093.92. 

iMass.—The Mass Consolidated Mining Company stamped during 
1904, 105,614 short tons of rock, which yielded 2,909,830 pounds of 
mineral and 2,182,931 pounds of refined copper, which cost on an 
average 11.3 cents per pound, and the average price obtained was 
13.1 cents per pound. "The company is developing the Knowlton and 
Butler lodes. 

Allouez. —During 1904 the management of the Allouez mine struck 
the Kearsarge lode and has begun its development under very promis- 
ing auspices. No. 1 shaft is being rapidly sunk and equipped, and a 
second shaft has been started. The rock obtained from the new 
development will be crushed in the Centennial mill. 

Winona.—The Winona Copper Company produced 1,784,157 pounds 
of refined copper from 89,237 short tons of rock crushed at the 
Atlantic mill. The result of these tests of the productiveness of the 
property has led to the conclusion that sufficient ground should be 
opened up to admit of an output of 1,000 tons of rock per day when 
the expenditure necessary for the erection of a stamp mill will be 
fully realized. 

Aecweenaiw.—The Keweenaw Copper Company has been organized 
by Charles A. Wright, of Hancock, to acquire and charter the exist- 
ing road of the Lac La Belle and Calumet Railroad Company. This 
road will be extended from Calumet to Lac La Belle and will be known 
as the Keweenaw Central Railroad. The copper company owns a 
large bed of mineral lands, aggregating about 8,000 acres, on which 
extensive explorations are to be undertaken. 


MONTANA. 


The settlement of some of the most important suits in the protracted 
litigation in Butte, the entry into the camp of strong new interests, 
and the improvement and enlargement of mining, concentrating, and 
smelting plants promise to lead to a very considerable increase in the 
production of copper in Montana. The magnitude of the operations 
of the Butte mines is shown by the reports submitted to the commis- 
sioner of taxes. They cover the fiscal year ending June 1, 1905, so 
that no direct deductions as to vield of copper from the returns of the 
production of the latter for the calendar year can be made. The ton- 
nage of copper ore reported for the year ending June 1, 1905, is as 
follows: 
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Amaleamated Copper Company: Tons. 
ANACOMUE S's ox oad scc x EDAM EE EAE UP E. POTRETE DIE 1, 473, 644 
Boston and Montana ......... wel eee lc cesse eese nooo. 1, 138, 307 
A erat dec m one a ERE PEE 260, 433 
PATI OCs ceci celi il wo Le eee 167, 963 
Pa A A O M ORE 150, 296 
E A A A EE 102, 941 

United Copper Company: 

Montana Ore Purchasing Company...................... a iode er 170, 169 
I YpocEN sucha. oskéyoswnPs uns D Pea tias 77, 105 
Gar an 556 ii MORE A po Gee SE 43, 591 
Corra and Rock Island .......................... c c ccce aec eee 122, 607 
Secu lator ans coa 2o diRodebcsedUlretu ende uq iQs tied eL UE ege 112, 940 
A O 343, 850 


During 1904, according to the annual report of the Amalgamated 
Copper Company, the companies owned wholly orin part by it produced 
252,000,000 pounds of copper, this, however, including a certain 
amount of copper derived from custom ores. Of this quantity, the 
Amalgamated Company, as such, received the benefit of 202,000,000 
pounds. During 1904 the great Washoe concentrating and smelting 
plant, built in 1901 and in 1902, was in full operation, and important 
economies were effected. Betterments are now being carried out in 
the Boston and Montana plant at Great Falls. 

The annual report of the United Copper Company shows larger 
earnings. Enlargements are now being made both in mining equip- 
ment and in the smelter, which it is expected will carry the annual 
product up to 50,000,000 pounds of copper per annum. 

The Pittsburg and Montana Company continued developments at 
the mines and completed its reduction plant. The company will rank 
among the producers in 1905. 

Interests identitied with Lake Superior iron and copper mining and 
with the Bonanza Circle group of mines at Bisbee, Ariz., have pur- 
chased the Speculator mine at Butte and other mines and have formed 
the North Butte Mining Company. The Speculator mine has been a 
producer for a number of years, shipping its ore to Butte and other 
smelters outside of the State. It is proposed to develop the property 
greatly, and a considerable addition to the Butte output of the metal 
will follow. As yet no plans for the erection of a smelting plant have 
been formulated. It is estimated that the copper contents of the ores 
mined in 1905 will be close to 20,000,000 pounds. 

The Cataract Copper Mining Company has developed by tunnels a 
series of clalms in the Cataract district, in Jefferson County, Mont., 15 
miles from Butte, and has erected a concentrating plant and a smelting 
furnace. There have been offered in the London market 115,000 
shares of £1 each to provide funds for doubling the capacity of the 
concentrator and smelter in order to enable the company to treat 600 
tons of ore per day. 
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ARIZONA. 


Practically every producer of any consequence in Arizona increased 
its output in 1904 as compared with 1903. This is true of the Copper 
Queen, the largest producer, the California and Arizona, the Arizona 
Copper Company, the United Verde, the Old Dominion, and the 
Shannon. 

Owing to the fact that custom smelting is becoming a feature of 
some of the plants in Arizona, there is some danger of attributing to 
that Territory copper really originating in other States and Territories 
or in Mexico. Particular pains has been taken to avoid such a dupli- 
cation, and this may explain the apparent discrepancy between local 
estimates and the official figures. 

The establishment of the large smelting works at Douglas and the 
development of a comprehensive system of railroads have done a good 
deal to stimulate copper production. There is a growing interchange 
of ores, making smelter mixtures more suitable. Thus, a considerable 
tonnage of sulphur ores from the Bisbee district is shipped to Globe, 
while oxidized ores from the latter district go to the former to be 
used for converter linings. The Copper Queen smelter at Douglas 
also treats the concentrates from the Moctezuma mines at Nacozari, 
Sonora, Mexico, and the ores of the Imperial Copper Company, which 
has reopened the Old Boot mine in the Silver Bell district, to the 
southwest of Tucson. The Copper Queen smelter is being enlarged. 

Bisbee district. —AÀ very considerable increase in the production of 
this district has taken place through the new developments in the 
Copper Queen properties and in the so-called Bonanza Circle mines, 
to the first of which belongs the Calumet and Arizona Company, and 
two others are being added as producers during the current year. 

The Calumet and Arizona Mining Company had a very prosperous 
year, producing a total of 15,819 short tons of refined copper, for 
which an average price of 12.562 cents was realized. The total quan- 
tity of ore smelted was 205,807 short tons, the percentage recovered 
being 7.66. The product in gold and silver was $195,926.18. During 
the year additional ore properties were developed, increasing the 
reserves considerably, while some of the ores opened out will make it 
possible to flux the ores with greater facility and to keep an econom- 
ical smelting mixture. During the year there were paid in dividends 
$1,300,000. 

The second of the group is the Calumet and Pittsburg Mining Com- 
pany, whose receipts, including $1,000,000 received from the sale of 
stock, were $1,114,342.70. The expenditures included $590,195.25 
payment on property. 

The Lake Superior and Pittsburg Mining Company reported for the 
year receipts aggregating $1,501,274.50, there having been received 
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from sale of stock $1,495,520, while included in the expenditures were 
$775,000 payments on property, and $373,000 payments for notes on 
the Lake Superior and Pittsburg Development Company. 

The Lake Superior and Pittsburg and the Pittsburg and Duluth 
companies will produce during the year 1905 between 9,000,000 and 
10,000,000 pounds of copper, which will be made in a furnace now 
being added to the equipment of the smelting plant of the Calumet 
and Arizona Company at Douglas. The latter will probably not pro- 
duce in excess of 32,000,000 pounds of fine copper during 1905. 

Clifton district.—The leading producer in the Clifton district is the 
Arizona Copper Company (Limited), a Scotch corporation, which, 
besides its mines, concentrating works, smelting plant, sulphuric-acid 
plant, and other equipment, owns the railroad, 70 miles long, connect- 
ing Clifton with the Southern Pacific at Lawrenceburg, N. Mex., and 
an eastern line which connects the extension, 39 miles, with the El Paso 
and Southern at El Paso and the Southern Pacific at Pachita. 

The financial statement which covers the fiscal year ending Septem- 
ber 30, 1904, showed the receipts to have amounted to £852,814, of 
which £725,191 was from sales of copper and sulphide and £127,457 
was from railroad earnings. The expenses totaled £542,822, the prin- 
cipal items being £479,133 for mining and smelting, £40,891 for rail- 
way operating expenses, and £92,798 for general charges. The net 
earnings, therefore, were £309,992. The balance which had been 
brought forward from the previous year having been £14,803, there 
was available a total of £394,855, from which there was paid for 
interest £9,162, income tax £13,440, while £40,000 was reserved for 
the redemption fund. Dividends on two classes of stock were paid 
to the amount of £24,531, leaving a balance to carry forward of 
£238,272. The latest available figures with reference to the opera- 
tions of the plant cover the six months ending September 30, 1904. 
During that period there were shipped to the concentrating plant 
230,478 short tons of ore, which produced 35,814 tons of concentrates. 
There were also leached 36,070 tons of tailings, the precipitate being 
smelted with the ores and concentrates. The smelter handled 53,220 
tons of ores and concentrates and 639 tons of precipitate, producing 
6,949 tons of blister copper. 

The company is building an additional concentrator, which it is 
expected will add about 500,000 pounds of copper per month to its 
output. 

The Shannon Copper Company produced during the fiscal year 
ending August 31, 1904, 10,788,891 pounds of fine copper and ship- 
ped 11,059,909 pounds, for which the average price of 12.516 cents 
per. pound was received. The company purchased a group of claims 
known as the ‘‘ Little Coronado.” The average grade of the ore from 
the mine during the year was 3.41 per cent and the average contents of 
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the concentrates 11.5 per cent of copper. The average cost of min- 
ing and transporting to the smelter amounted to $2.05 per ton. 

The vigorous development of the property justifies the management 
in the belief that the output of the company may be increased to about 
1,500,000 pounds of copper per month. The company is considering 
the question of building a converter plant, its matte at the present 
time going to the works of the Arizona Copper Company. 

The Detroit Copper Company, controlled by Phelps, Dodge & Co., 
produced in 1904 16,456,000 pounds. A new concentrating plant is in 
course of construction which will permit of a considerable addition to 
the product. 

Globe district. —During the year 1904 the Old Dominion Copper 
Mining and Smelting Company, the principal producer in the Globe 
district, secured to some extent the advantages of the improvements 
which have been under way for some time, and which, it is expected, 
will be completed in the year 1905. It is estimated that then the prod- 
uct will amount to about 35,000,000 pounds of fine copper per annum. 
During 1904 the plant produced 15,569,109 pounds of blister copper 
and 157,741 tons of matte, the fine copper contents of which were 
15,368,147 pounds. "There were also contained in the blister 86,124 
ounces of silver and 1,523 ounces of gold. With the copper in the 
form of converter bars realizing 12.11 cents, the total receipts, including 
the precious metals, were $1,941,617.02, while the expenses, including 
cost of custom ores and extraordinary expenses, were $1,638,913.63; 
and transportation, commissions, etc., amounted to $161,104.35, leaving 
a profit for the year of $141,599.04. The mining developments dur- 
ing the year have been favorable, and there was begun the building of 
a new concentrating plant with a capacity of 300 tons per day. Itis 
so designed that this capacity may be readily inereased to about 450 
tons per day. For the old smelting works with two furnaces a new 
plant containing three furnaces has been substituted, which was started 
up in September of 1904. A notable feature of the year has been the 
purchase of sulphide ores from other quarters. Prominent among these 
are ores from the Copper Queen Company and from the Copper Belle 
Mining Company, at Gleeson, whose lean matte was taken. It is ex- 
pected that this will considerably reduce the cost of smelting, the 
figure reached in December, 1904, having been $2.36. The company 
is running three furnaces, one on the old slag dump, which will carry 
40 or 50 pounds of copper to the ton, and on flue dust, a considerable 
quantity of which has accumulated pending the completion of the 
briquetting plant. 

The cost of mining has been brought down considerably. During 
the year 1904 it amounted to $4.55 for putting the ore into the smelter 
bins, aside from development and pumping; $1.30 for pumping, and 95 
cents for development. 
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In the Globe district a new company has been formed under the 
title of ** The Arizona Commercial Company,” which is developing 
mines in the district. It is probable that upon the completion of the 
railroad connections some ore will be delivered to the Old Dominion 
smelting plant, while later on probably the company will be equipped 
with works of its own. 

The Bradshaw Copper Mountain Mining and Smelting Company, 
which succeeded the Val Verde Company, lost its smelting plant by 
fire, and is considering the question of building new works. 

Jerome district. — The effect of the remodeling of the smelting plant 
of the United Verde Company was reflected in the increased produc- 
tion during 1904. It is probable that a further enlargement of output 
will be effected in 1905. When the improvements to the plant are 
fully completed it will consist of six stacks, with u capacity of nearly 
1.800 tons per day. 

The Equator Mining and Smelting Company, in which Senator W. 
A. Clark is also interested, entered the ranks of producers during 
1904, and will probably show a larger production during the current 
year. 

UTAH. 


The principal producers of copper in Utah, all of whom increased 
their output in 1904, were the United States Mining Company, the 
Utah Consolidated, and the Bingham. Besides these, the American 
Smelting and Refining Company treated a considerable quantity of 
Utah ores. This company has decided to build a very large copper 
smelting plant in the Salt Lake Valley, which will considerably add 
to the facilities for custom smelting and will stimulate production. 
The Yampa Smelting Company began operations during the year 1904. 

The United States Mining Company operates properties in both the 
Bingham and the Tintic districts, and at its smelting plant also treats 
custom ores. The mines of the company in the Bingham district are 
capable of yielding 15,000 short tons of ore per month, while the 
mines of the Centennial Eureka group can readily furnish 8.500 tons per 
month. The smelting plant, which consists of 6 furnaces and 2 stands 
of converters, is capable of dealing with 25,000 tons of ore per month. 
The company has purchased a controlling interest in the De la Mar 
copper refining plant at Chrome, N. J. The stockholders have author- 
ized the increase in the capital stock from 500,000 to 600,000 shares, 
of which increase 70,000 shares have been offered at par, $25, to the 
stockholders. The proceeds are to be used for the purchase of the 
copper refining plant and for further extensions of the refining and 
smelting interests of the company. The company controls the Mam- 
moth property in California, has lead smelting furnaces in Utah, and 
proposes to build a lead desilverizing and refining plant. 


238 MINERAL RESOURCES. 


The annual report of the Utah Consolidated Mining Company shows 
that the production in 1904 was 18,553,483 pounds of copper, 268,880 
ounces of silver, and 23,874 ounces of gold, as compared with 
12,715,693 pounds of copper, 198,811 ounces of silver, and 20,027 
ounces of gold in 1903. The smelter treated 233,714 short tons of 
ore, including 14,818 tons of custom ore, there being produced 
13,884,115 pounds of copper. The developments at the mine show 
reserves of 1,090,000 tons of sulphide ore, as compared with 1,075,000 
tons ia March, 1904. The sales during 1904 amounted to $2,250,199, 
from which there must be deducted $224,761 for refining charges. 
Figuring an increase in the value of the stocks of bullion and copper 
at the seaboard, at the smelter, and in process, the receipts amount to 
$2,235,213. Deducting $1,070,865 for mining, smelting, and sundry 
charges, a balance of $1,164,348 remains, out of which $900,000 in 
dividends were paid. The company has enlarged its smelting plant 
and is likely during 1905 to increase its product to about 18,000,000 
pounds of copper. 

The annual report of the Boston Consolidated Mining Company for 
the year ending September 30, 1904, shows that there were delivered 
to the Bingham smelter 47,846 short tons of ore, for which there were 
received $257,915. Rentals added $728. The expenses figured up to 
$131,398, of which ore extraction called for $97,510, leaving a net 
profit of $127,245. The ore averaged 3.3 per cent of copper. The 
company has voted to increase the capital stock by 125,000 shares, 
par £1, and to issue £250,000 of 6 per cent convertible bonds for the 
purpose of building a concentrating plant for the treatment of 2,500 
tons daily of the ores. 

The Bingham Consolidated Company, which has added a new fur- 
nace to its smelting plant, owns mines in both the Bingham and the 
Tintic districts, the Dalton & Lark having developed a large ore body. 
The company is treating from its own properties about 15,000 short 
tons of ore per month, and is handling about 5,000 tons per month of 
custom ore. 

The Utah Copper Company is developing on a large scale the low- 
grade ore of the Bingham porphyry belt. A concentrating mill capa- 
ble of treating about 700 tons of ore per day has been in operation 
since the fall of 1904, having been enlarged from 400 tons during the 
summer. It is proposed to increase the capacity to 4,000 tons per day, 
the mill to be completed in 1907. The concentrates are being shipped 
to custom smelters. 

Adjoining is the Ohio Copper Company, which is milling on a 
moderate scale. The building of a concentrating plant to treat 500 
tons per day is under consideration. l 

A number of other groups of mines in the Bingham district are 
being developed. Among these is the New England Gold and Copper 
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Company, which is operating a small concentrating plant, the Bingham 
Central Mining Company, the Bingham-New Haven Company, and the 
Utah-Apex Company. 

A very important addition to the copper production of Utah will 
come during 1905 from the starting of the Newhouse Mines and Smelt- 
ers Corporation, which is placing on the market the product of the 
Cactus mine in Beaver County. The first unit of the concentrating 
plant, which will treat about 800 tons per day, is nearly ready for 
operation. The concentrates will be shipped to custom smelters. 

The Majestic Copper Mining and Smelting Company is expected to 
be a producer of copper during 1905. 


CALIFORNIA. 


A very considerable addition to the future copper product of Cali- 
fornia will come from the undertaking entered into by the United 
States Mining Company in the Shasta County district. The Mammoth 
group of mines in that district has been acquired after examination of 
the property, which indicated that there are in sight about 200,000 tons 
of ore running 5 per cent of copper and better. Based upon the 
development, a smelting plant is now under construction, with an esti- 
mated capacity of 1,000 tons per day, the smelter being equipped with 
three stacks, two of which will be in operation at the same time, the 
third being held in reserve. It is estimated that the copper product 
will amount to 1,250,000 pounds per month. 

An English company, the Fresno Copper Company (Limited), is 
building at the mines in Fresno County a works which is to have two 
furnaces and a converter plant. 

The plant of the Great Western Gold Company, at Redding, was 
not started in 1904, but will be a contributor to the product of the 
State during the current year. 

The Balaklala mine, in Shasta County, has been purchased by the 
White Knob Copper Company, which has abandoned its mines at 
Mackay, Idaho. The smelting plant at the latter property is to be 
removed to California. 

The Bully Hill Company, which produces a little over 4,000,000 
pounds of copper per annum, has been acquired by interests identical 
with the General Electric Company. 


IDAHO. 


The copper producea in Idaho during 1904 has come entirely from 
ores shipped to distant smelters, the local works not having been in 
operation. The plant of the Ladd Metals Company, at Landon, will, 
however, treat ores from the Seven Devils district during the current 
year. 
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OREGON. 


During 1904 there was built at Takilma, in the Waldo district, 
Josephine County, in southern Oregon, the plant of the Takilma Smelt- 
ing Company. Considerable development has been done in the district, 
which, however, suffers from inadequate means of transportation. 


WYOMING. 


In the Encampment district the principal producer is the North Amer- 
ican Copper Company, which operates the Ferris-Haggerty property. 


ALASKA. 


The production reported for Alaska during 1904 was entirely from 
copper ores shipped to the Tacoma works. There has been started, 
however, the copper smelting plant of the Alaska Copper Company, 
at Copper Mountain. 

THE SOUTH. 


The Tennessee Copper Company is preparing for a conciderable 
increase in production, the plans under execution making it probable 
that the annual production will exceed 20,000.000 pounds. During 
the year 1904 the management discontinued the old method of heap 
roasting and started pvritic smelting, mining activity being restricted, 
although mining development was steadily pursued and led to an 
increase of 650,000 tons in the ore reserves. The amount of ore 
raised was 144,799 short tons, as compared with 287,465 tons during 
the previous year. There were smelted 315,163 tons of material, 
including 166,901 tons of roasted ore, equivalent to 155,446 tons of 
raw ore, 54,870 tons of raw ore, 2,695 tons of custom ore, the balance 
being fluxes, by-products, matte resmelted, and briquetted flue dust. 
The product amounted to 8,617,697 pounds of copper, in converter 
bars, 2,170,312 pounds of refined copper in ingots, and 428,800 pounds 
in increase of material in process. The custom ore yielded 186,411 
pounds of copper. The cost of fine copper in pig on cars at the mine 
footed up to $3.2704 per ton of ore, or to 9.18 cents per pound of 
copper, the cost of refining adding 0.41 cent per pound. 

The total receipts amounted to $1,172,716, including sales of 
8,443,979 pounds of copper at an average of 12.76 cents per pound. 
The total expenses were $985,720, which included $228,899 for deliv- 
ering ore at the smelter, $432,981 for smelting and refining, and 
$108,865 for freight, commissions, and other costs. The profit for 
the year was $186,996, to which was added a balance brought forward 
of $498,150, thus reaching a balance of $685,146, out of which a divi- 
dend aggregating $218,750 was paid. The capacity of the smelting 
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plant is being increased by + new blast furnaces of large size, making 
a total of 7 furnaces. A new stand and 5 shells have been added to 
the converter plant. 


THE COPPER PRODUCTION OF THE WORLD. 


The following summary of the production of copper in the world is 
based upon the statistics gathered by Messrs. Merton & Co., of 
London, modified where official returns are available: 


The copper production of the world, 1896-1904. 


[Long tons.] 
Country. 1896. | 1897. | 1898. | 1899. | 1900. | 1901. | 1902. | 1903. | 1904. 
EUROPE. 
Great Britain............... 555 55 | 610 635 777 532 480 536 | a500 
Spain and Portugal: | 

Rio Tinto............... 34,501 ' 33,923 | 33,705 | 34,370 | 35,732 | 35,348 | 34,480 | 35,810 | 33,480 

Tharsis .............. es. 12,000 (211,000 411,150 | 9,448 , 7,965 | 7.427 | 6,710 | 6,320 | 5,620 

Mason and Barry....... a3,900 «4,300 | 3,600' 3,600, 8,460| 8,729 | 3,330 | 2,430| 2,950 

Sevilla............esess- | 1,025; 810|  800| 1,200 ' 1,460| 1,292 | 1,545 | 1,105 | 1,330 

Tinto and Santa Rosa .. | -— l 500 815 | 1,000 | 1,580 | 1,640| 1,285 | 1,430 arses 

Other mines............ i 2,550 | 2,306 | 2,550 | 2,675 | 4,185 | 2,440 | 2,645 , 
Germany: 

Mansfeld ............... 18,265 | 17,960 , 18,045 | 20,785 | 18,390 | 18,780 | 18,750 | 18,975 | 18,725 

Other German.......... 1,800 | 2,185 | 2,040 | 2,675 | 2,020 | 2,940) 2,855 | 2,230 2,310 
NUS relató 1,045 | 1,210! 1,110 915 865 | 1,015! 1,027 | 1,055 | 1,275 
Hungary .........ce.eeeeee- 205 445 430 590 490 335 | 485 330 175 
Sweden ...cocccoconcccccooo: 500 545 480 520 450 320 | 455 455 390 
Norway ON 2,500 | 3,450 | 3,615 | 3,610: 3,935 | 3,375 | 4,565 | 56,915 | 5,415 
MI a 3,400 | 3,480, 2,965 | 3,032 2,797 | a3,000 | 3,370 | 8,100 | 3,335 
¡A E ES | 5,832 | 6,941 | 7,291 | 7,533 7,893 6,263 | 8,675 | 10,320 | 10,700 
Turkey. ia tas 975 470 920 | 520 980 | 1,100 1, 400 950 

—— met m pacc QE AA c ee n A pede 

Total esastaswed aout | 88, 48 | 90,829 | 89,461 | 93,383 91,009 | 91,161 91,552 ' 94,056 | 90,820 

NORTH AMERICA. | c Rad cd qase oHG Ko i 

United States... ............ 205.384 220,571 235,050 253,870 '270, 588 |268, 782 291,423 311,627 | 362,739 

Canada. ce eue eris nee 4,190 | 5,938 | 8,040, 6,731 8,446 | 18,496 | 17,486 | 19,321 | 19,183 

Newfoundland ............. 1,800 | 1,800 | 2,100 | 2,700 | 2,700 ' 2,336 | 2,586 | 2,710 | 2,200 
Mexico: 

Dolo 9,940 | 10,170 | 9,435 | 10,335 | 11,050 | 10,795 | 10,785 | 10,480 | 10,945 

Other Mexican......... 1,210 |a 4,200 |a 7,000 |a 9,000 'a11,000 419,635 'a30, 000 |a40, 000 | a 50, 000 
CUDR A O E A wees PO | —€——— t€ | a ue RENS 490 

— — er nr ade. et [eu A AA ya PED 

TolBl s ose e es 222,524 ,242,679 261,625 [282,636 303,784 320,044 355,280 (384,138 | 445, 557 

SOUTH AMERICA See ie lage am EIE aad ree ee 

uo RM ENT 28,500 | 21,900 | 24,850 | 25,000 | 25,700 | 30,780 | 28,930 | 30,930 | 30,110 
Bolivia: 

Corocoro...............- 2,000 | 2,200 | 2,050 | 2,500 | 2,100 22,000 42,000 [42,000 | a2,000 
o ee Lee cu Did 740 | 1,000 | 3,040| 5,165 | 8,220 | 9,520 | 9,096 | 9,496 | 9,000 
Argentina ..........ccs0e0e- 100 200 125 65 75 780 | 240 135 | 155 

Total ......... da 25,300 | 30,065 | $2,730 | 36,095 43,080 42,561 41,265 


. 21,59-1—— 16 


AA DM —— t — —Ó—— 


| 40, 266 


— 
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The copper production of the world, 1996-1904— Continued. 


Country. 1896. | 1897. | 1898. | 1899. | 1900. | 1901. 


| 1902 1903. 1904 
AFRICA. | 
AIglers... I A PA — LOU [ex RE A rS Y ance d E A E 
Cape of Good Hope: 
Cape Company ......... 5,470 | 5,290 | 4,660 | 4,140 | 4,420 5,072 2,750 | 4,630: 5,475 
Namaqua Company ....| 1,980 | 2,150 | 2,400! 2,850 | 2,300 | 2,400 | 1,700 | 600 2,300 
Total ed ono ue hy 7,450 | 7,440 | 7,110 | 6,490 | 6,720 | 7,472] 4,450| 5,230 7,110 
ASIA === ae Ml mem, ATE GE o reza] ere ee 
Japan ir 21,000 | 23,000 | 25,175 | 27,560 | 28,121 | 27,475 | 29,775 | 31,360 | 34,850 
AUSTRALASIA. es m RAT 
New South Wales .......... 4,467 | 6,922 | 5,743 | 5,394 |a 5,500 | 6,802 |a7,000 'a7,600 | 48,000 
South Australia .......... + 4,877 4,705 | 5,000 |a6,500 [a5,386 6,770 6,847 ¡a 7,000 | a 7,000 
Tasmania .................. 1,928 | 4,956 | 5,200 |a9,000 (410,000 «12,000 | 49,650 | 28,600 | a8, 657 
Queensland ................]........]........ | AA EE TAE 384 | 3,061 | 3,784 | 4,916 | a 5,000 
| ea ZH 
Toluca ues 11,272 | 16,583 | 15,943 ; ` 20, 894 | 21,270 | 28,633 , 27,281 | 23,116 | 28,657 
Grand total........... p. 994 405, 831 L1 379 463, , 693 lew 999 517,865 (548, 604 ¡585, 461 | 648, 924 
a Estimated. 


It will be observed that since 1899 nearly the entire increase in the 
production of copper has been due to the development of the copper- 
mining industry of North America, the United States, Mexico, and 
Canada, the output of the rest of the world having remained practi- 
cally stationary. 

The following table clearly illustrates this fact: 


Copper production of the world, 1899-1904. 


[Long tons.) 


World's North Other 


Year production! America. | countries. 
| | 
phos ———————————— ———— e 463, 693 | 282, 636 181,057 
O DN | 486, 999 | 303, 784 183, 215 
TOOL on A A A E E RECAP Nass | 617, 865 320, 044 197, 821 
A AI AO 548,604 | 355,280 193, 324 
A —Ó———À———  — I 585, 461 384, 138 201, 323 
AN 648,924 | — 445,057 | — 203,367 


In six years the production of copper in North America increased 
162,921 long tons as compared with 22,310 tons for the rest of the 
world. The United States alone increased 108,869 tons in that time. 
It is certain that the year 1905 will greatly emphasize that prepon- 
derance, since a very large increase in the output is assured for the 
United States, for Mexico, and for Canada. 
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FOREIGN COUNTRIES. 
MEXICO. 


The copper mining and smelting industry of Mexico has taken 
enormous strides in recent years. Unfortunately, exact statistical 
data are not available as to the production, and the figures presented 
thus far have been largely guesswork. Now that the copper contents 
of furnace material imported into this country are officially deter- 
mined, it is possible to get more closely at the facts. Our importa- 
tions of Mexican ores, mattes, and blister aggregated in 1904, 
118,769,554 pounds. As an offset to these imports, it is necessary to 
note exports to Mexico from this country of ores and mattes amount- 
ing to 15,175 long tons, valued at $1,121,798. Estimating the copper 
contents to be about 11,000,000 pounds there remain about 107,700,000 
pounds as the product of the Mexican mines. There were imported 
directly from Mexico into England 7,465 long tons of fine copper, and 
into France 4,340 long tons, equivalent to 26,443,200 pounds fine, 
which is nearly all Boleo copper. This would indicate, roughly, a pro- 
duction, in 1904, of copper in Mexico of 134,000,000 pounds, or 
60,000 long tons, which is a somewhat larger quantity than is usually 
credited to that country, the second producer in the world. 

By far the largest of the Mexican producers is the Greene Consoli- 
dated, which in 1904 yielded 55,000,000 pounds of fine copper, and 
will turn out metal at a heavier rate in 1905. The Boleo Company in 
Lower California produces regularly from 10,000 to 11,000 long tons 
of fihe copper. The Moctezuma mines at Nacozari, controlled by 
Phelps, Dodge & Co., add close to 10,000,000 pounds annually. The 
Tezuitlan Copper Mining and Smelting Company, which operates in 
the State of Puebla, is treating per month between 6,000 and 7,000 
tons of ore, which is said to average 6 per cent of copper and $3 in 
gold and silver. In the State of Guerrero the Mitchell Mining Com- 
pany is opening up the La Dicha mine and is completing a smelting 
plant. The Mazapil Company, whose mines are in the State of 
Zacatecas, and which has been producing matte, is building a new 
smelting plant at Saltillo. The establishment of large custom smelting 
plants at à number of centers and the rapid extension of railroads 
hold out the promise of a steady increase in the production of copper 


in Mexico. 
CANADA. 


The production of copper in British Columbia has shown a steady 
increase, and will continue to grow, since preparations are being com- 
pleted for a further enlargement of operations. The production, 
which was 9,997,080 pounds fine in 1900, was 27,603,746 pounds in 
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1901, 29,636,057 pounds in 1902, 34,359,921 pounds in 1903, and 
35,110,128 pounds in 1904. By districts the output was distributed 
as follows: 

Copper production of British Columbia, 1902-1904, by districts. 


[Pounds.] 
District. | 1902. 1903. 1904. 
Boundary 1 aa 14, 965,582 | 18,485,542 ¡ 22,066, 407 
Rossland 2 M 11,667,807 | 8,652,127 7,119, 876 
COS s ool e ees E E ETE ECIRU E PEE RN Meise dV a vele Vd abuse ea cie ed 2,496,681 | 6,861,171 5, 960, 593 
A O eae a a lS 6, 409 328, 380 
TODA ———————————————— 491, 144 346, 218 220, 500 
VATIOUS »ondeoseus A ad AE PEE D ciii A 24, 843 8, 454 14, 372 
Y A A aue M Ep es 29,636,057 | 34,359,921 | 35,710,128 


The ores, generally speaking, are low in grade, the average recovery 
having been in 1904 for the Boundary camp, 1.38 per cent; for Ross- 
land, 1.12 per cent, and for the Coast district 3.68 per cent. The ores, 
however, carry the precious metals. 

The principal producer in the Boundary district is the Granby, 
which in 1904 treated from its own mines 549,704 short tons of ore 
and 46,548 short tons of custom ore, which yielded 13,421,226 pounds 
of copper, 180,844 ounces of silver, and 47,966 ounces of gold. The 
company is adding to and remodeling the smelting plant so that it will 
be possible to treat from 72,000 tons to 75,000 tons of ore per month, 
which will increase the copper product to a rate of 20,000,000 to 
22,000,000 pounds per annum. 

The British Columbia Copper Company (Limited), operates the 
Mother Lode mine in Deadwood camp and has a smelter at Green- 
wood which treated 210,484 short tons of ore in 1904, including 172,753 
of Mother Lode ore, 22,262 tons of Le Roi No. 2 ore, and 9,869 tons 
of Emma ore. It produced 2,489 short tons of matte and 1,467 short 
tons of blister, which contained 5,081,748 pounds of copper, 36,404 
ounces of gold, and 118,419 ounces of silver. 

The third company of the Boundary district, the Montreal and Bos- 
ton Company, has been reorganized, the Dominion Copper Company 
acquiring the properties. It is the purpose of the new company to 
complete the smelter to its full capacity of 1,500 tons per day and to 
put up a converting plant. 

While the ore shipments of the Rossland district declined to 312,205 
short tons, progress has been made in the direction of putting up 
concentrating plants to handle the low-grade ores. The largest com- 
pany, the Le Roi Mining Company (Limited), shipped 132,496 short 
tcns of ore, the smelting plant being located at Northport, Wash. 

In the coast districts the most important operation was that of the 
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Tyee Copper Company's smelter at Ladysmith, which treated 57,450 
short tons of Tyee ores and 7,953 tons of custom ores, producing 6,026 
tons of matte, carrying 5,120,870 pounds of copper, 179,769 ounces of 
silver, and 11,089 ounces of gold. | 

The Province of Ontario, according to official returns, produced 
2,163 long tons of copper, the greater part of which was derived from 
the Sudbury nickel district. An increase in the output is expected 
for 1905. 

IMPORTS. 


In former volumes of Mineral Resources tables have been published 
showing the imports from 1867 to 1894, inclusive, of fine copper con- 
tained in ores. From 1895 to 1903 only the gross weight of the ore 
and of the regulus (matte) are given. These are presented in the 
following table: 


Copper ore and regulus or matte imported and entered for consumption in the United States, 


1895-1908. 
Ore. Matte. 
Year ending December 31— ..|—————— ——— —————— m Tota value. 
Quantity. Value. Quantity. Value. 
——— —— —— — ——M— o A —- 
Pounds. Pounds 
|: NEAR I LR 8, 921, 920 $213, 689 3, 104, 640 $125, 853 $339, 512 
Ls -—— 'Ánr— 2, 620, 800 126, 580 3, 427, 200 210, 725 337, 305 
INUT 22:229 REFER E EVE VE 48, 919, 680 683, 497 2, 974, 720 226, 704 910, 201 
INOS 20s —Á— € 107, 253, 440 565, 245 1, 583, 680 92, 135 657, 380 
1899...... A ot pto 120, 934, 616 1,141, 180 7,763, 885 784, 232 1, 925, 412 
1900: 5 ois hs isse pe acevo 109, 123, 840 2,164,386 27, 534, 080 2, 966, 449 5, 130, 835 
O Escrito 131,790,400 | * 3,084,306 75, 913, 600 11,310, 357 14, 394, 663 
1909 65, ohana ores raisin 334, 010, 800 1, 706, 245 52, 978, 240 6, 215, 396 7,921,641 
A P 607, 407, 360 1, 357, 248 80, 461, 760 1, 932, 526 8, 289, 774 


A Rev Id elsET ELS. 546, 030, 153 2, 532, 064 50, 193, 920 1,865, 034 4,397, 098 


Since July, 1903, the Bureau of Statistics of the Department of 
Commerce and Labor has collected data relative to the copper contents 
of ores and mattes imported into this country, and thus a serious 
source of uncertainty has been removed. 

For the calendar year 1904 the imports were as follows: 


Imports of copper ore and matte in 1904, by countries. 
Ls Copper | , 
Imported from— Quantity. contents | Value. 


Long tons. + Pounda. | 


A A O LUE ES TE qd 3 4,573 $1, 033 
British North America ....oooooocccoocconccncnnnnncccnncncnnnnonos 183,102 | 15,046,131 | 1,453,575 
MORO A ERREUR EA EAD M 69,934 | 20,803,961 | 2,522, 795 
South America «uoc A I n nU ODER 166 91,509 10, 508 
Other countries.............. ——Ó—— HR 15,029 | 3,001,548 | 320, 167 


Total sii tian moore wink aes casn qi Ede md rane. 268, 234 | 38, 947, 722 | 4, 308, 078 
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Considerable quantities of ore and of matte cross the borders from 
Canada and from Mexico for smelting or for converting at works in 
this country, and at times mattes produced at smelters in the United 
States are forwarded for bessemerizing to Mexico. For the time 
being the latter movement has ceased. 

The sources of the imports of copper in the form of pigs, bars, old 
material, etc., are shown in the following table for the calendar years 
1901, 1902, 1903, and 1904: 


Imports of copper pigs, bars, ingots, plates, old and other unmanufactured, in the calendar 
years 1901, 1902, 1903, and 1904, by countries. 


[Pounds.] 
Country. 1901. 1902. 1903. 1904. 

ETAICO.II2 iu A EN DEM eia 1,022,178 843, 523 1, 426, 279 22, 075 
Germany epe 3,117,951 1, 245, 354 1. 600, 766 875, 329 
United Kingdom ....................... eee eee 48, 838, 699 27,762, 838 18, 788, 558 19, 172, 854 
Other Europe a acota 255, 072 240, 689 16, 943 
British North America.............e0..220000 | 953, 576 386,361 | 15,923,760 17, 690, 656 
CUDASS iaa 1, 013, 460 801,016 467, 832 368, 634 
Other West Indies .........................u.. 390, 201 190, 972 817,112 373, 73A 
MOXIQO Li scie tees vna UUEN S KA EENN 23, 024, 376 68, 565, 176 89, 361, 100 97, 965, 593 
DADAM S i emos der px ER knee QUERER ER 224, 850 2, 643, 913 3, 604, 643 80 
All other countries ........oooooooonocommoooo. 241,115 435, 344 4, 477, 256 5, 858, 535 

TO As 73,826,406 | 103,129,568 | 136,707, 995 142, 344, 433 


VAMO ño $11,812,216 | $13,051,159 | $17,262, 148 $18, 374, 941 


The copper imported from Great Britain is largely Australian and 
other blister which is worked in refineries in this country. It will be 
observed how sharply the imports from Japan have fallen off, the 
same phenomenon being observed also in the leading European copper 


markets. 
EXPORTS. 


The exports of copper in different forms have been printed in fcrmer 
volumes of Mineral Resources for the period beginning June 30, 1863. 
Below the figures are submitted from 1890: 
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Copper and copper ore of domestic production exported from the United States, 1890-1904. 
[Cwts. are long hundredweights of 112 pounds.] 


COPPER. 


Ore and matte. Pigs, bars, sheets, and old. | value of 
Year ending De- —|-——— —— scescco manufac- 
cember 31— Quantity Value. Quantity. Value. aa cE ee eee 
Cuts. Pounds 
o see ee ees 431,411 | $4,413,067 | 10,971,899 | $1,365,379 $189, 949 $5, 918, 395 
O 672, 120 6,565,620 | 69,279,024 8, 844, 804 293, 619 15, 708, 543 
1892 once eee | 943,040 6,479,758 | 30,515,736 3, 488, 048 245, 064 10, 162, 870 
T.e | 835, 040 4,257,128 | 138,984,128 | 14,213,378 464, 991 18, 985, 497 
1894 AA , . 87,040 440,129 | 162,393,000 | 18,824,925 878, 040 16, 143, 094 
1895 REO | — 276, 480 1,631,251 | 121,328,390 | 12,222,769 1, 064, 289 14, 938, 809 
TDG decease cence | 414,265 2,893,914 | 259,223,924 | 27,822,280 819, 017 81,035, 211 
18d]. eee eS 181, 280 1,199,029 | 277,255,742 | 80,597,645 958, 379 82, 755, 053 
lr 186, 860 755, 443 | 291,955,905 | 33,598,869 1, 190, 939 85, 545, 251 
1800... 02 22 ssd 74, 540 442,868 | 246,826,991 | 41,190,287 1, 852, 499 43, 485, 654 
1900 2:5 tessa 200, 140 1,932,829 | 887,973,751 | 55,285,047 2, 257, 568 58, 875, 439 
la acidos 219, 666 2,536,549 | 194, 249,828 | 31,692,563 1, 842, 336 36, 071, 448 
TN 201, 992 1,326,181 | 354,668,849 | 43,392,800 2, 092, 798 46, 811, 729 
1903 ....... eee eee 137,659 855,367 | 310,729,524 | 41,170,059 2, 839, 729 44, 865, 155 
EA RERO 1,202,537 | 554,550,030 | 71,488,116 8, 328, 818 76,019, 471 


The extraordinary increase in the exports of copper is one of the 
salient features of the development of the industry during 1904. 

The destination of the exports of copper for a series of years is 
shown by the following table, the data having been furnished by the 
Bureau of Statistics: 


Exports of copper bars and ingots for 1899, 1900, 1901, 1902, 1903, and 1904, and cuun- 


tries to which exported. 
[Pounds.] 

Country. 1899. 1900. | 1901. 1902. 1903. 1904. 
United Kingdom ...... 50, 675, 849 | 63,522,445 | 36,819,100 | 88,972,029 47,140, 717 | 112,224, 871 
Belgium ............... 5,069,456 | 12,554,191 | 4,561,405 | 8,431,560 | 4,207,720 | 9,365, 791 
France................- | 58,450,866 | 67,725,989 34,607,042 | 63,519,881 | 53,745,221 | 99,888,455 
Germany .............. 49,285,139 | 67,348,848 | 37,487,180 | 56,604, 753 71,130, 077 | 103, 825, 445 
Netherlands ........... 69,304, 699 | 101,398, 394 | 61,752,002 | 96,358, 472 96, 927, 346 | 147,678, 581 
A 3, 449, 565 5, 550, 285 5, 045, 775 9, 108, 904 7,774,016 | 15,297,091 
Russia ................. 2, 689, 610 5, 650, 423 2, 889, 270 Jens 539. 742 l 10, 411,679 | 22,333, 578 
Austria ................ 6,354,287 | 11,258, 115 8, 616, 964 "e 516,516, 663 | 29,064, 494 
Mexico ................ 285, 222 296, 684 217, 437 251,812 165, 288 191, 429 
British North America. 985, 525 1,616, 778 1,232, 577 2, 811, 835 2, 644, 831 3, 472, 614 
West Indies............ 5,599 1,317 3,032 OF itesuccsosus aus co saei ma sss 
(bir MIN UNDE voL ecc TT RNC EN 10, 408, 084 
Other countries ........ 270, 514 1, 050, 282 1,018, 044 69, 764 63, 971 804, 647 

TO latas 246, 826, 331 | 337,973,751 | 194, 249, 828 | 354, 668, 849 | 310,729,524 | 554, 550, 030 


a Other Europe, including Austria and Russia. 


b Other Europe. 
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Nearly all the copper which is recorded as being consigned to the 
Netherlands is really in transit for Germany. The import statistics of 
Germany furnish a more accurate guide to the quantities which that 
country takes from the United States. 'The exports to China make 
their first appearance in the statistics of 1904. The movement is one 
which has developed much significance. 

Besides the exports of copper shown in the above table, largely of 
domestic origin, some foreign copper is reexported directly. The 
Bureau of Statistics reports that there were exported of foreign cop- 
per in 1899, 2,550,149 pounds; in 1900, 1,281,782 pounds; in 1901, 
12,888,083 pounds; in 1909, 11,629,877 pounds; in 1903, 2,093,103 
pounds; and in 1904, 1,088,672 pounds. In addition, 14,446 long tons 
of foreign copper ore, matte, and regulus were exported in 1902, and 
5,150 long tons in 1903; none was reexported in 1904. 

The following table shows the ports from which copper was exported: 


Domestic exports of ingots, bars, and old copper in 1898, 1899, 1900, 1901, 1902, 1908, 
and 1904, by ports. 


[Pounds.] 
| 
District. 1898. 1899. | 1900. 

Baltimore, Madina as 87, 027, 133 90, 786, 853 86, 264, 231 
Boston and Charlestown, MASs........ooooooooooomnmoooo.... 439, 368 1,568, 197 1, 496, 387 
NEWITE SN de E e eda 673, 180 Usos | A 
Newport News, Visca rea ve Ref 2. 638, 868 4, 085, 580 2, 016, 000 
Norfolk, Vac a e ER MATE 5, 249, 820 4,101,207 A 
NOW YORK, N.'Y rs queque tSc va P dd eens 178, 400,314 | 134, 412,540 | 230,178, 643 
Philadelphia, Pla as GS, 624 2, 733, 692 | 12, 468, 650 
New Orleans, Litovel eee deme es 15, 508, 831 7, 459, 623 3, 937, 350 
Galvestill, Ted A EE HER EAE 444. 920 3, 700 | 
Detroit MiOl isset sinks nee odes he a Sheers EE URL PUR s afafule us 728, 689 320,121 : 169, 819 
A A a ee ab os 118, 827 107, 562 | 149, 525 
Burlinaton. Vs inn tes beue eaa tun UE DESEE 410, 410 434, 340 678, 589 
All other districts ..5 s cede es ee esti dd PER E EA. 246, 92] 206, 856 314, 527 

A T de pa ed eec 291,955,905 | 246,826,331 | 337, 973, 751 

District. 1901. | 1902. 1903. | 1904. 

Baltimore, Midi A RS 54,377,355 | 103, 607, 256 88, 296, 071 171, 386, 493 
Boston and Charlestown, Mass ............... 27,917 426, 069 512, 053 838, 321 
Newport News, Vadis cisne cd de 1, 565, 567 5, 070, 026 1, 969, 177 7,626, 951 
NOMOIR Vii es d dexERve ES 598, 339 1, 771, 993 560, ^36 
New York, N. Y.............-.-eeccces reno 133, 40,150 | 236,622,515 | 211,879,055 |  360,644,257 
Philadelphia, PA.........oooooococconocconom.. 3, 526, 130 5, 804, 743 8, 845, 307 9,718. 511 
New Orleans, Las: ido 1, 806 | 1,519 3, 014 121,835 
Detroit MICI uuu exse LRL ERREUR EE NEU ERE 387, 923 812, 828 611,327 . 1, 187, 706 
Huron, Mich.......sesseeeceeeeeees esee nene 92, 062 208, 849 261, 820 | 632, 841 
Bürlingtols-Vi. ou ved om EI sidri senars: 434,692 |.............. 491, 921 | 700, 561 
All other district. ci.in is 293, 226 1, 516, 405 1,087,786 | 1, 231, 685 

TOU esos cass ceskee ees EET oU ME 194, 249, 828 | 351, 668, H9 | 310,729,524 554, 550, 030 
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The exports of copper from New Orleans in 1898 and 1899 were 
Mexican bars, which were shipped through that port, and were merely 


in transit. 
The data submitted permit of the following summary, showing the 


available supply of copper for the years 1895 to 1904, both inclusive: 
Supply of copper for the United States, 1895-1904. 


[Pounds.] 
Source. 1895. 1896. 1897. _ 1898. 1899. 
Production of domestic copper...... 380, 613, 404 | 460, 061, 430 | 494,078, 274 | 526,512,987 | 568, 666, 921 
Imports: 
Fine copper in ore and matte, 
ente for consumption ...... a 5,300,000 | a5, 900,000 | a 12,000,000 |a 19,750, 000 | a 28, 800, 000 
Bars and ingots ................. 7, 979, 322 
11,397,272 | 16,578,420 | 54,166, 467 71, 922, 340 
Old copper ...................... 1, 336, 901 | 
Total p — S 395, 229, 627 | 477,358,702 | 522, 656,694 | 600, 429, 454 | 664, 389, 261 
i RR. O OR S | 291,006, 906 | 245, 06, 0 
a ión sess 122,929, 800 | 250,208,924 PO TOE | os aeree | gab 149 


Fine copper content of matte ...| 15,200,000 | 22,881,936 | 411,000,000 | 256,420,000 | 43,500, 000 


aA PA A a AA ERN 
Tota didas 136, 528, 390 | 282, 105, 860 | 288, 662, 340 | 321,023,873 | 252,876, 480 
Available supply ................ 258, 701,237 | 195,252, 842 | 233, 994, 354 | 279, 405,581 | 411,512, 781 
Source. 1900. 1901. 1902. 1903. 1904. 
Production of domestic copper...... 606, 117,166 | 602,072, 519 | 659,808, 644 | 698,044,517 | 812,637,267 
Imports: 
Fine copper in ore and matte, 
entered for consumption ..... a 36, 380, 000 | a 64, 000, 000 | d 40, 000, 000 | a 32, 000, 000 88, 947, 772 
Bars, ingots, and old copper ....| 68,796,808 | 73,826,406 | 103,129,568 | 136, 707, 995 | 142, 344, 433 
TOIAL A PSOE SE odds 711, 293, 974 | 739, 898, 925 | 802, 638, 212 | 866,752, 512 | 993,829, 472 
Ingots and bars— 
Domestic socis evoca 838, 121,071 | 194, 249, 828 | 354, 668, 849 | 310,729,524 | 554, 549, 880 
Foreign ..................... 1,281,782 | 12,888,083 | 11,629,877 2, 093, 103 1, 088, 672 
Fine copper content of matte ...| 49,000,000 |a 15, 000, 000 | «11,000,000 | 47,500,000 | 412, 000, 000 
Total PARRA 348, 402,853 | 222,137, 911 | 377,298,726 | 320,822,627 | 567,688, 552 
Available supply ................ 362, 891,121 | 517,761,014 | 425,339, 486 | 546,429, 885 | 4286, 190, 920 
a Estimated. e Foreign. 
b Domestic. d Deducting estimated content of foreign matte exported. 
STOCKS. 


All the large producers of copper, with the exception'of two lead- 
ing producers of the Lake district, have submitted a statement of the 
stock of metal, the blanks calling for stock at works, in transit, or 
in agents! hands, exclusive of material in course of conversion at the 
works, but inclusive of converter bars, matte, etc., which must be 
shipped for further treatment. The stocks do not include the quanti- 
ties on hand at the refining works nor those carried by merchants, 
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bankers, or speculators, nor does the statement deal with the copper 
in stock at works of consumers. 

Producers who made 586,409,153 pounds of the total output of 
copper in 1904 had on hand on January 1, 1905, 119,215,597 pounds 
of copper, as compared with 175,073,531 pounds on January 1, 1904, 
thus indicating that stocks were drawn upon during 1904 to the extent 
of 55,857,934 pounds. 

CONSUMPTION. 


The data submitted, subject as they are in a number of respects to 
the limitations which the estimates impose, still justify some conclu- 
sions as to the consumption of copper in the United States, the esti- 
mate for the years 1900, 1901, 1902, 1903, and 1904 being as follows: 


Estimated consumption of copper in the United States in 1900, 1901, 1902, 1903, and 1904. 


[Pounds.] 
1900 1901 1902. 1903 1904 
Available supply .............-- ese 362,891,121 | 517,761,014 | 425,339, 486 | 546, 429, 885 | 426, 190, 920 
Deduct increase in producers’ stocks.| — 6,000,000 | 135,000,000 |............. 20,000,000 |............ 
Add decrease in producers’ stocks ...|.............]............. 126, 348, 645 |............. 56, 000, 000 
Estimated consumption ........ 356, 891, 121 | 382, 761,014 | 651,688, 131 | 526, 429, 885 | 482, 190, 920 
PRICES. 


The following table summarizes the highest and lowest prices 
obtained for Lake copper, yearly, in the New York markets from 
1860 to 1895: 

Highest and lowest prices of Lake Superior ingot copper, 1860-1895, by years. 
[Cents per pound.] 


Year. Highest. | Lowest. Year. Highest. | Lowest. 


1860 NTC A 24 191 || 1878 .........LLsse esses 174 154 
156 A ene cie end 27 IO td Cía tueur 2H | 151 
ina 32; 204 || 1880 ....... Lees een sess 25 18} 
O A 381 E AA 203 16 
|. NND RE 25 89 88351 Le cc ee 201 17; 
o A 501 D, MES AA | 18} 14; 
I AAA 42 24 || 18A E A | 15 11 
nc loa cited 291 UE II canicas asii 114 9% 
D RM NDS 24} A A le: | 12} 10 
O 261 21; | IRR es OS 173 | 943 
Lo REN NS 231 1 MT RN NES 174! 1545 
LT MN E 27 21} || 1889 ENERO EET | 174 11 
ji A e LE: 44 921 || 1890. iia does | 173 14 
A 35 LT ia 15 101 
o MNT 25 19:1] 1892: 5 to O 12 104 
E T ELE ; O il 121 F 
1876.00 N EEEE 231 151^ || 3804 oot rece ays ntes 10} 9 
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The following table shows the fluctuations in prices in the English 
market: 
Average value of copper in England, 1897-1904. 


[Per long ton.] 

Year. ee ee 

£L s. d. £ s. d. 

II E PERENNI AAA AR AAA A 49 2 61 52 5 2 
ns -———É————— EE A EET OT 51 16 7} 55 810 
ISI e ia ceeds A ————— A A a € 73 13 84 78 2 0 
IU) oco Arabs cdi ce baosulae b ue tee he caused cR NUNCA cues cue ict d LEE 73 12 6) 78 8 9 
A ED be Ecc ad NEIN 66 19 8) 73 8 8 
IA PRO ENM $211 5 5612 7 
O out eames town oS cheese E E 58 3 2 62 14 71 
D A AN IR A eta 59 0 6} 6212 1i 


The following table shows the highest and lowest prices, monthly, 
during the last nine years: 


Highest and lowest prices of Lake Superior ingot copper, by months, 1896-1904. 


[Cents per pound.] 
January. | February March. April May June 

Year. Bl 381313 3 381812131 14 

Sisal | Sj | Sls |g] | ee] 

BJS Ra la IETS a 19 maks LaNa 
1896... ani serai eb eee secs 10! 9 14 10 lii 10; 11 10i 114; 10; 113 114 
Lor 12; 114 12 | lj 13 14 114 11 11} 10} 11} 104 
PA — 11 | 10% 11} 11 12 lli 121 1H 121 12 11i 113 
e A esie di awe deus 17 | 131 18 | 17 18 17 194| 18 193} 18j| 1884 18 
ll AAA M 164; 161 16} 16 17 16} 171 17 171 16) 164 16} 
190) ot tae een E see 17; 163 17 16; 17 16; 17 17 17 16; 17 16; 
A e 13, 107 13) 12 121 121 121 12 121 12 121 121 
TS M E Bete 124 12 131 12} 147; 183] 15 14i 141 144 143 14} 
2 A | 121| 121 124| 121 13 124| 13i| 13 133 12; 13} 124 
July August. September. | October. | November.! December. 

l ; 

Year. Sle E (E (81818 8 el Eig 

E] E to z èt z So x bo = bo E 

araa a a a a SEP 
o AAA E 111 11 111 10; 105 101 10; 10} 114) 10; 114 11} 
A NERONE: lj 11 lH 1H 1 nn 14 ll | 11 103} 11 10; 
A RENTE RES 1| 111 12) 113 121 121 12 121 121 12) 12] 124 
o A ÓN 18)| 183) 184 18H 18); 184, 18): 17 | y) 17 17 164 
OO sra lios 168! 163 163] 16j| 16;| 1634 16; 161, 17 163| 17 163 
190] 5 eras e Mee reer ear eee 17 16i 163 164 163 161 16i 16} 161 161 16} 12; 
A eU I EXE 121 12 12} lij 12 113 12} 11}; 12 114 12i 114 
¡EA EE NEVER 141 13 134 13 134| 13] 14 121 14 12i 12i 11i 
19$. 1 oouosotce d ERU ees 12i 121 124| 124 13 123 14 1| 151 13; 151 14i 
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From the annual reports of some of the Lake Superior companies 
it is possible to obtain a close estimate of the average selling price of 
Lake copper. The following table gives the results for 1902, 1903, 
and 1904: 

Average selling prices of Lake copper in 1902, 1903, and 1904. 


1902. | 1903. 1904. 
| 

DES Quantity [rice per] Quantity | rice per| Quantity | rice per 

; pound. . pound. : pound. 

Pounda. Centa. Pounds. Cents. Pounds. Cents. 
Tamarack ¿oil 15, 961, 528 11.87 ! 15, 286, 093 13.02 | 14, 961, 885 13. 24 
e A pa eise EYES 13, 416, 396 11. 78 | 16,059, 636 13.00 | 20, 472, 429 13. 19 
ACA: 4, 949, 366 11.88 | 5,505, 578 13.12 | 5,321, 859 13. 34 
Isle Royale......................... 3, 569, 748 11.91 ; 3,134,601 13.12 | 2,442, 905 13.19 
Baltie 25222254 ts a 6, 285, 819 11.87 ¡ 10,580, 997 13.43 | 12,177,729 12. 99 
CHAMPION 600.3262 e ten A neas xS es 10,564, 147 13.37 | 12,212,954 13. 03 
Trimountain ERE TERES. EUM 9, 237,051 13. 43 | 10,211,230 18. 67 
Winona LI S Is tee ee er dE lets d n AA _ 1,039,944 13. 49 642, 025 13. 66 
QUIE: <a ar ERN A eeee ees 18, 198, 288 13.24 | 18, 348, 160 13. 48 
Franklin RR REESE A dares Urs 4, 712, 388 13.72. !..... A IN 
General average ............. RT 11.86 x eres 13:26 |. 2c rn err 13.21 


THE COPPER MARKET IN 1904. 


The year 1904 opened with a steady market at the range of 124 to 
124 cents for Lake and 124 to 128 cents for electrolytic. Free buying 
on the part of home consumers and for export created an upward 
tendency until 13 cents was.reached in the middle of January. A 
downward tendency then developed, which continued during February. 
Lake copper receding to 12} cents, and electrolytic touching 12 cents. 
This was due largely to the declaration of war in the Far East and 
to uneasiness in financial circles. Foreign interests bought more 
freely than the home trade, and when the latter entered the market 
toward the middle of March values recovered to 13 cents for Lake 
copper and 124 cents for electrolytic copper. Activity continued 
during April, and prices rose to 133 cents for Lake; but this activity 
was followed by dullness and lower prices in May and in early June. 
Then large sales were made for export and to domestic consumers on 
the basis of 124 cents for Lake and 198 cents for electrolytic copper. 
The market was steady and fairly active in July, August, and Septem- 
her. A considerable speculative interest developed in September with 
heavy buying on the part of foreign and domestic consumers, which 
extended well into October. Prices advanced steadily until they 
reached 14 cents for Lake copper. The latter half of November 
brought a further advance to 15 cents and upward for Lake copper. 
In the early half of December some speculative lots of electrolytic 
copper were forced upon the market at as low as 144 cents, and the 
break in leading copper mining shares on the stock exchange unsettled 
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the market. The year closed, however, with confidence largely 
restored, and with some heavy buying for both sides of the Atlantic. 


THE ENGLISH COPPER TRADE. 


Since England is one of the leading copper markets of the world, 
the following tables, showing the import and export movement, are of 
great interest: 

British imports and exports of copper, 1890-1904. 


[Long tons.] 
| Imports of— 
ERIT T7DOR pers 
Year. , Bars, cakes, peus imports. Exports consump- 

| and ingots.| furnace tion. 

i products. 
A t. 449,461 91,788 | 141,249 | 89,747 66, 170 
S NEN en RO ae ae em ee 44, 213 94, 403 138, 616 76, 056 59, 223 
L7 MEME TUE Roe ! — b85,015 99, 356 134,371 82,542 c 48, 367 
T A RURNEN | 41,829 | — 85,000 | 129,832, 70,986 66,817 
[o MERI RI RR DES i 56, 157 68, 851 125, 008 54, 689 d 50, 330 
A EORR | 42,135 77, 806 119, 941 65, 990 d 50, 692 
T A: | 60, 458 75,398 | — 135,856 | 59,334, 476,036 
A te Ee ee ETT | 60, 428 76,127 136,555 56, 542 d 69, 787 
V Meer RE NORMEN CREME | 67,978 71,726 139, 704 63, 370 d 69, 284 
D MT MCCC RES | 58, 880 82,730 | 141,610 | 75,271 d 60, 877 
INNAM ONERE | 70, 247 84,694 | 154,941 56, 997 | d 81, 896 
TOO Ws acto aes BO ass aed EP 66, 764 82, 814 149, 578 70, 396 d 70,178 
JUN. cede Uf cM Let Osa bas | 90, 022 70,179 | 160,201 69, 156 d 80, 223 
TODS MERECE 62,879 70,047 | 132,926 76,305 d 56, 621 
T REUS MEAE 88, 282 69, 615 | 157,897 | — 73,447 d 55, 886 


a Including 3,501 tons of Chile bars transferred from France to England. 

bIncluding 3,585 tons of Chile bars transferred from France to England. 

c 2s 4,001 tons for comparison with former years, the difference arising from the new method of 
making up stock 

dD cana copper content of sulphate exported (13,078 tons in 1898, 10,045 tons in 1899, 10,728 tons 
in 1900, 9,004 tons in 1901, 10,822 tons in 1902, 18,361 tons in 1903, and 17,561 tons in 1904). 

The following figures for the years from 1896 to 1904, both inclusive, 

taken from the board of trade returns, supplemented by Messrs. James 
Lewis & Son, of Liverpool, show in detail the form in which the cop- 


per is brought into Great Britain: 


Imports of copper into Great Britain, 1896-1904. 


[Long tons.] 


———M | ———— ———— — — | — — S 


Character. 1896. 1897. 1898. 1899. | 1900. 1901. | 1902. | 1903. 1904. 
np aM EE ee ————|— 

Pure in pyrites....| 14,726 | 15,576 | 16,626 | 17,529 | 18,519 | 16,339 | 15,279 | 18,398 18,571 
Pure in precipitate| 23,160 | 25,932 | 21,558 | 24,387 ¡ 23,462 | 22,037 | 17,874 | 18,216 18,229 
Pure in ore ........ 12,499 | 11,980 | 14,576 | 19,514 | 17,886 | 16,683 | 15,038 | 14,649 14,529 
Pure in matte ..... 25,013 | 22,639 | 18,966 | 21,300 | 24,827 | 27,790 | 21,988 | 22,784 18, 286 
Bars, cakes, etc....| 60,458 | 60,428 | 67,978 | 58,880 | 70,247 | 66,764 | 90,022 | 62,879 88, 282 


———— | —|—— ——— 1 ——— | | ee OO OOO a - 


Total ........ 135,856 | 136,555 ¡ 139,704 | 141,610 | 154, 941 | 149,578 | 160,201 | 136,926 | 157,897 
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Messrs. James Lewis & Son, of Liverpool, estimate as follows the 
imports of copper products into Liverpool, Swansea, London, and 
outports (except Newcastle and Cardiff, estimated in recent years at 
about 6,000 tons): 


Imports of copper into Liverpool, Swansea, and London, 1897-1904. 


[Long tons.] 

Country. 1897. 1898. 1899. 1900. 1901. 1902. 1903. 1904. 
A cated Seca 14,982 | 17,734 | 19,752 | 19,875 | 24,624 | 23,789 | 20, 968 22, 655 
United States ..............- 32,792 | 38,979 | 20,773 | 32,256 | 21,426 | 43,632 | 19,255 47, 663 
Spain and Portugal......... 7,697 7,293 7, 084 9, 721 7,780 7, 860 8, 189 8, 3:29 
Spaín and Portugal (precip- 

LAO as 17,386 | 15,664 | 16,847 | 17,028 | 16,354 | 13,592 | 12,998 12, 691 
Spain and Portugal (pyrites)| 15,576 | 16,626 | 17,529 | 18,519 | 16,339 | 15,279 | 18,398 18, 571 
Australasia ................. 10,218 | 13,409 | 17,085 | 19,977 | 20,586 | 26,261 | 21,848 18, 937 
Cape of Good Hope ......... 7,915 9, 381 7,076 8,927 8, 284 6, 050 7,891 9, 803 
Venezuela .................. PE sessi A ra dax ess A eam essa A iot west 
AU. D -— 3, 654 2, 086 7,812 6, 763 7,820 |. 5,331 5, 748 3, 218 
Hüly aiii se VES ERE 100 177 157 119 E ¡A 
NOUWRY ¿ocorasiacri das 1907. e odes 182 679 728 523 622 440 
Canada 2s prr xo 127 1o emus 10 es ee A eds 
Newfoundland.............. 2, 484 1, 359 2, 044 1, 589 1, 669 1, 100 1, 286 1, 208 
MEXICO asi 6,217 4, 888 5,679 8,781 8, 268 7,945 9, 681 7,465 
Peru erect ox EY 998 3, 041 5, 163 8, 220 9,512 7,580 7,797 6, 754 
Plata River ................. 190 124 63 78 84 242 134 153 
MCR idc ED TT | esa A suu O A A sce score wees 250 
Other countries ............. 1,613 1, 807 8, 232 3, 633 4, 756 1,289 2, 850 1, 607 

Total tona fine ........ 121, 760 | 132, 568 | 135, 488 | 156,185 | 148,250 | 160,904 | 137,775 | 159,744 


It will be observed that the imports from the United States reached 
a record figure, having more than doubled as compared with 1903. 

The quantities of copper in different forms imported into Great Britain 
and France from the United States are given in the following table: 


Imports of copper into England and France from the United States, 1891-1904. 


[Long tons.] 
Country. 1891. | 1892. 1893. 1894. 1895. 1896. 1897. 

England: | 
A EET e es 4 18 23 nee A ee 
ADU: oiii Pero beak 19, 109 24, 668 20, 700 2, 133 8, 337 10, 016 5, 259 
Bars and ingots............ 1,007 1,427 14, 924 28, 357 12, 250 29, 780 27, 591 
on — PDA abcr. cr NUM REE ee ee a 
A erul 26, 120 26, 113 35, 647 30, 495 20,587 39, 796 32, 850 
France id rk. aX qvx EE ERI 8, 329 4, 340 12, 483 9, 248 11, 806 21, 998 26, 165 


United States into England 
and France.................. 84, 449 30, 453 48, 130 39, 743 32, 393 61,794 59, 015 
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Imports of copper into England and France from the United States, 1891-190.j —Cont' d. 


Country. 1898. 1899. 1900. 1901. 1902. 1903. 


1904. 
England: 

Matte. .......cccccecececees 2, 181 354 | 2,767 | 6,299 | 2,899 148 22 
Bars and ingots ........... 36,790 | 20,739 | 29,267 | 15,112] 40,733 | 19,080 | «47,621 
OLA A 38,971 | 21,093 | 32,034 | 21,411 | 43,632 | 19,298 | 47,648 
France .......ccecceeccececcee- 22,753 | 24,695 | 29,100} 14,008 | 29,455 | 23,961; 44,212 

United States into England 
and France......scs..+sse0e 61,724 | 45,788 | 61,184] 35,419] 73,087 | 43,189 | 91,855 


The export to Europe of ores and matte from this country has now 
practically ceased, so that the statistics bearing or this point have 
ceased to be of value. At one time they were important in order to 
trace the copper content of furnace material concerning which direct 
data were missing in our own official export statistics. 


THE GERMAN COPPER TRADE. 


Next to the United States, Germany has now become by far the 
greatest consumer of copper. In less than ten years the consumption 
has practically doubled, and it showed an extraordinary expansion in 
1904. Very elaborate and careful statistics are annually compiled by 
Aron Hirsch & Sohn, of Halberstadt. The following table presents 
a general summary: 


Copper consumption of Germany, 1898-1904. 


(Metric tons.] 


1888. | 1899. | 1900. | 1901. | 1902. | 1903. | 1904. 


Importations: | 
Fine copper ..... uc eerie 73,290 | 70,094 , 83,502 58,620 | 76,049 , 83,260 | 110,231 
Old copper, coin, brass, and ores.| 16,482 | 19,652 23,118 | 19,9184 21,200 | 23,527 24, 741 
Total imports. .................. 89,772 | 89,746 | 106,620 , 78,538 | 97,249 | 106,787 | 134.972 
EX POTS i ooa ecce bep EE ERE 14,957 | 20,304 | 15,618 | 14,825 | 13,571 | 14, 618 14, 343 
Excess of importa .............. 74,815 | 69,442 | 91,002 | 63,713 | 83,678, 92,169 | 120,629 
Production A ERE deis 30, 704 | 37,676 | 32,423 | 31,572 | 30,728 | 31,446 | 31,377 

———-| EM CER T UP e = E 
Available copper............... 105,519 : 107,118 | 123, 425 : 95,285 114, 406 | 123,615 152, 006 
Deduet contenta of imported ores | | 

and PYTit@9 acarrear 4, 000 4, 500 6,500 5, 500 5, 500 6, 000 | 6, 000 
a nas E DR E A Ns PES oq SS cp CR 
Home consumption ............ 101,519 | 102,618 | 116,900 | 89,785 | 108,906 | 117,615 | 146,006 
Imports of manufactures............. 2,449 2,811 | 3,073 | 2. 680 2,870 3, 261 | 3, 473 


Exports of manufactures............- 36,999 | 40, Tou idad 42, 240 | LE E 64, 085 
t 1 


For a series of years the German Government has taken pains to 
trace to its source, geographically, the fine copper imported, thus 
avoiding the uncertainties growing out of the method of entering Hol- 
land and Belgium as countries of destination in the export statistics 
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of such countries as the United States and Great Britain. With the 
aid of the German statistics we know how much of the copper sent to 
Holland and Belgium really reaches Germany and what copper 
shipped to German ports, in transit, is retained in that country. 

The official statistics show that the fine copper imported into Ger- 
many came from the following countries: 


Principal sources of supply of copper for Germany, 1895-1904, by countries. 


[Metric tons.] 
Country. 1898. | 1899. | 1900. | 1901. | 1902 | 1903. | 1904. 

E PO, T d TR ITA IRR 
United States. .........: TE ere ETT 52,151 | 47,742 | 66,264 | 42,422 | 60,274 | 64,072 | 98,417 
o ARA A d VaaaA Dd 2,873 | 2,496 | 2,222 | 1,899 | 1,598 | 1, 662 1,638 
A O IS AA 216 19 17| 2 162 | 268 318 
A II A MESSA 121 93 87 | 149 49 193 182 
A AA eR S ONE ESAME CNEI 32 1 11 | 9 35 7 45 
AGNI EEEE EESE taxa a 12 105 224 124 141 346 101 
O AR A ETEEN E ET 328 215 161 10 | 268 | 233 1 
A PARA AN 2 1 1 6 gerrr | EE EEN PLAE E 
ASI AI 69 31 446 1,164| 868 | 1,601 1,175 
A A de EETa RA aEE S 12,754 | 14,350 | 9,545 | 7,653 | 8,536 | 10, 390 6, 273 
NéthetlandR.. ria 19 184 216 34 152 | 66 124 
JEDER, serisicoge araña A V cl ao M X DUK 2,196 | 3,050 | 2,977 | 3,158 | 2,493 | 3, 130 636 
A AI MEC REUS qa 1,216 | 1,187 , 1,016 931 | 886 | 398 320 
O AAA A 742 581 | 593 945 493 826 716 
OLD P COON A gecuwidctéctrs a 25 39 | 162 BS! 94 68 285 
o E SEERA TE | 72,756 | 70,094 | 83, 502 | 58,620 | 76,049 | &3,260 | 110, 231 


It is probable, of course, that some of the copper coming from 
England is in reality the product of this country. On the other 
hand, some Mexican copper may be credited to this country. 

Aron Hirsch & Sohn hawe for some years estimated the sources of 
copper consumption, and have reached the following figures: 


Consumption by manufacturers! requirements, 1900-1904. 


[Metric tons.] 


Use specitied, 1900. | 1901. ru 1902. | 1903. 1904. 

A: TAM A FRAME 43,000 26, 000 37, 000 B 46, 000 59, 000 

Copper rolling mills (rods and sheets)............. 18, 000 16, 000 18, 000 18, 000 23, 000 

Brass rolling mills and wire works................. | 85,000 29, 000 32, 000 32, 500 | 37, 000 

Chemical works and blue vitriol................... 2, 000 2, 000 2, 000 2, 000 2, 000 
Shipyards, railroads, for castings, alloys, German | 

MIVOP MAA A 9,000 17,000 19,000 | 18,500 25, 000 

A TT RR T RR TRE ES. | 117,000 | 90,000 | 105,000 | 117,000 | 146,000 


The revival of the electrical industry, after the isc of 1901, 
is most noteworthy. 


~ 
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Aron Hirsch & Sohn have tabulated their estimates of consumption 
in the leading countries. After substituting for their figures for the 
United States the data collected by this office, the figures are as follows: 


Consumption of copper in leading countries, 1901-1904, by countries. 


[Long and metric tons.] 


Country. 1901. 

to A adea Ve P cPPREM EE NIUCHA E E RU RES 170, 880 
GETMANY A —————— TP 89, 548 
England issues dox okut S AA 107, 021 
O A II M exa e vm RAM EN EET SR RR 47,180 
Austria-Hungary A eM dS Rx 19, 917 
ji nop AAA IAS 17, 459 
A A pae urea A dps 8, 928 
European countries. cc cca va ec. ce re 9, 000 
PD TE ee eng Sede state weakens teats Sooo eRe 17, 000 

Totali ick ER poa 486, 933 
a AAA hace ies ee eocw anes eR RUE eR ERIS 517, 865 


1902. 


246, 290 
108, 906 
121, 877 
55, 550 


20, 940 . 


25,475 
10,521 
10, 000 
17,000 


616, 559 
948, 604 


1903. 


236, 800 
116,318 
110, 766 
52, 789 
21,122 
24, 633 
10, 987 
11, 000 
17,000 


601, 415 


985, 461 


1904. 


215, 264 
146, 006 
133, 280 
64, 234 
26, 366 
29, 624 
18, 162 
13, 500 
38,175 


684, 611 


648, 924 


lt is worthy of note that nearly every country participated in the 
improvement in the consumption during 1902, when the maximum 
was reached in this country, and that the leading European countries 


far exceeded the 1909 record in 1904. 
H. Doc. 21, 59-1——17 


LEAD. 


By CHARLES KIRCHHOFF. 


INTRODUCTION. 


With a largely increased production, and an even greater increase 
in the consumption, coupled with a fair level of prices, the lead mining 
and smelting industry of the United States enjoyed a prosperous year 
in 1904. It was characterized by a further tendency toward consolida- 
tion of interests. 

PRODUCTION. 


The following table presents the figures of the total gross production 
of lead in the United States from 1825. Up to the year 1882 the 
figures have been compiled from the best data available. Since 1882 
the statistics are those collected by this Office, with the exception of 
the year 1889, when they were gathered by the Census Office. 


Production of lead in the United States, 1825-1904. 


[Short tons.] 


Year. Quantity. Year. Quantity. | Year. Quantity. Year. Quantity. 
1825........ 1,500 || 1848........ 25,000 || 1867........ 16,200 || 1886........ 130, 629 
1830........ 8,000 || 1849........ 23,500 | 1868........ 16,400 || 1887........ 145, 700 
1831........ 7,500 || 1850........ 22,000 || 1869........ 17,500 || 1888........ 151,919 
1832........ 10,000 || 1851........ 18,500 || 1870........ 17,830 || 1889........ 156, 397 
J833........ 11,000 || 1852........ 15,700 || 1871........ 20,000 || 1890........ 143, 630 
1834........ 12,000 || 1858........ 16,800 || 1872........ 25, 880 || 1891........ 178, 5^4 
1835........ 13,000 || 1854........ 16,500 || 1873........ | 42,540 || 1892........ 173, 305 
1896........ 15,000 || 1856........ 15,800 || 1874....... | — 82,080 || 1893........ 163, 982 
]832. ones 13, 500 | 1856........ 16,000 || 1875....... | 59,640 || 1894........ 162, 686 
1838........ 15,000 || 1857........ 15,800 || 1876....... | 64,070 || 1895........ 170, 000 
1839........ 17,500 || 1858........ 16,800 || 1877........ 81,900 || 1896........ 188, 000 
1840. ....... 17,000 || 1859........ 16,400 || 1878........ 91,060 || 1897........ 212, 000 
1841........ 20,500 || 1860........ 15,600 || 1879........ 92, 780 || 1898. ....... 222, 000 
LA 24,000 || 1861........ 14,100 | 1880........ 97,825 || 1899........ 210, 500 
1843........ 25,000 || 1862........ 14, 200 | 1881........ 117,085 || 1900........ 270, 824 
1844........ 26,000 || 1863........ 14,800 || 1882... ..... 132,890 || 1901........ 270, 700 
1845 ....... 90,000 || 1864........ 15,300 || 1883........ 143,957 || 1902........ 270, 000 
1846........ 28,000 || 1865........ 14,700 || 1884....... 139,897 | 1903........ 282, 000 
1847........ 28, 000 | 1866........ 16, 100 | 1885....... 129, 412 | 1904........ 307, 000 
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W hile it is possible to arrive with a satisfactory degree of accuracy 
at the lead contents of the ores mined in some of the more important 
districts and States, it is quite impracticable to trace to their source, 
through direct returns from the mines, the lead contents of ores from 
many other scattered producing sections. Thus, the lead production 
of the Coeur d'Alene district, and therefore practically that of Idaho, 
may be readily ascertained. The lead production of the Mississippi 
Valley is easily arrived at, but complete figures for the other States 
and Territories could not be obtained except by a very laborious cen- 
- sus, which it is not deemed advisable to undertake when a much sim- 
pler and equally accurate method is available—a method which has 
been successfully employed for many years. Through the courtesy of 
all the smelting works in the United States statistics have been avail- 
able showing the source, geographically, of the lead in the orestreated 
by them. These furnish the basis for an estimate of the total lead 
produced from ores mined in the United States, which is arrived at 
by making an allowance for the loss in smelting, desilverizing, and 
refining. They furnish also a means of estimating the lead product of 
the different States and Territories and for gaging the progress or the 
decline of different sections as producers of the metal, They are really 
mining statistics, expressed by metal contents, since the figures of the 
tonnage of ore have no significance in view of the great variations in 
the metal contents. 

These statistics of production, whose primary object is to show how 
much lead was obtained from the mines of the United States and from 
what sources, geographically, it was drawn, do not necessarily agree 
with the commercial statistics. Some time elapses before the lead pro- 
duced by smelters of argentiferous furnace mixtures is desilverized 
and refined ready to be marketed. Then, too, very important quanti- 
ties of lead figure in the commercial statistics in addition to the metal 
derived from ores mined in the United States. Large quantities of 
foreign ores are smelted in American works. Very much larger 
quantities of foreign base bullion are desilverized and refined in 
American plants. This is done in bond, and only a part of the metal 
thus obtained is exported. 

It is not safe to attempt to arrive at the lead product of the mines 
of the United States by deducting from the total production of refined 
lead made by smelters and refiners the quantities obtained from hand- 
ling foreign material, because the lead contents of the foreign ores 
have not always been closely known, and because the figures so obtained 
represent data at the end of a series of operations, and are, in the mat- 
ter of time, too distant from the actual mining operations, with inter- 
vening fluctuations in the quantity of metal in process of manufacture 
and transit. Then, too, the advantage of being able to apportion the 
product, approximately, by States and Territories, is surrendered. 
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The method, however, does furnish a welcome check upon the direct 


method adopted by this office. 


The returns of all the smelters in the United States aggregate as 


follows: 


Lead content of ores smelted by the works in the United States, 1894-1904, by States. 


[Short tons.] 


| 222,499 | 235,578 


1897. | 1898. 


40, 576 | 57, 352 
58, 627 59, 142 
40, 537 39, 299 
12, 930 10, 745 


9, 123 5,797 
959 4,714 
2, 184 2,224 
383 482 
638 1,349 


56, 542 54, 469 


13, 430 10, 520 
19,515 17,377 
344 428 


45, 554 51,884 
99,590 | 108,854 
61,129, — 66,470 


3,303 | | 8,635 
613 ' 1, 363 
2,237 ,, 1,873 
1,493 1, 499 
55 | 163 
538 622 


292,874 | 318,679 
56, 890 24, 952 
253 11 
2,831 1,113 


State or Territory. 1894. 1895. | 1896. | 
a t C tU E Lp m m t cu 8 dire e E 
Cola aos Secos 50,613 | 46,984 | 44,803 
A dde EDI El 33,308 | 31,093 | 46,062 
LEAD ses ced os ei da vice EE V vx D BS Rs 23,190 | 31,305; 35,578 
Montana eee RR 9, 637 9, 802 11,070 
New MEXICO a E ia eed i REO ERAT 2, 973 3, 040 3, 461 
NOVAON caress e sex O AE E 2, 254 2, 1,173 
ATLZDBN LES ee rax A a A R OS 1, 480 2, 053 1,165 
CAMIO FRIA estaras dl TIS ARS CK: 478 949 691 
Washington soe rehenes peri 
Oregon, Alaska, South Dakota, Texas.............. | x in 1099 
Missouri, Kansas, Wisconsin, Illinois, Iowa, Vir- | | 
ginia, and Kentucky ......................- esee 46, 300 | 53, 596 | 51, 887 
Total lead content American ores smelted...| 170,388 | 182,331 | 197,496 
Content Mexican ores.............. cece eee ne la21 000 | 16, 437 | 15, 403 
Content Canadian ores .............0.0.ce cee eeeeees oe | 5,040 | 10,100 
Content miscellaneous or UNKNOWN.......oooooooocloccooncocolacanoncoo. 2,118 
| 
State or Territory. 1899. 1900. 1901. 1902. 
COlOFABdO- 2:020: iaa 70, 308 82,137 73, 265 51, S33 
ICAO c codi iv seu seats ped ser qe 52, 154 85, 444 79, 654 84,742 
Clan mr 29, 987 48, 044 49, 870 53, 914 
A cawwew ne swe uate eens 10,227 PPP 5,791 4,438 
New MEXICO di 4,856 |.......... 1,124 141 
NOVa dA op esas Svcs bree ea da ES a 8,388 |.......... 1,873 1, 269 
ATIZONG cea eee Ex wA WR DEA IR RA dos BOC Loose ves 4,045 . 599 
o A A 487 520 381 | 175 
Washington nio | 1, 457 
Oregon, Alasku, South Dakota, Texas.... ad lE Ee { 2,184 
Missouri, Kansas, Wisconsin, Illinois, 
Iowa, Virginia, and Kentucky......... 04,444 |.......... 67,172 79, 445 
Total lead content American ores | 
A AAA 230,090 '.......... 281,204 | 280, 797 
Content Mexican ores................... 10,293 |.......... 11, 841 | 8, 755 
Content Canadian ores .................. 6,110 isis 9,615 | 2,161 
Content míscellaneous or unknown..... TIZ eee 804 | 3,975 
a Estimated. 


The yield in merchant pig lead of the contents of the ores smelted, 
after undergoing the smelting, desilverizing, and refining operations, 


is estimated at 95 per cent. 


The figure for the lead contents of the ores of the Mississippi Valley 
and of the Southern States is a total of two returns. It represents the 
pig lead produced by smelters in Missouri, Kansas, Wisconsin, and 
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Iowa, usually known as soft lead, from nonargentiferous ores, and the 
lead contents of the ores from both districts purchased and smelted by 
works which handle argentiferous ores, and which, therefore, divert 
the metal into the desilverized or hard lead. For the year 1904 this 
total of 92,275 short tons embraced 89,169 short tons of pig lead smelted 
directly by nonargentiferous smelters and 3,106 tons of lead contents 
of Mississippi Valley and Southern ores smelted by desilverizing 
plants. 

In calculating the yield of lead, the allowance of 95 per cent does 
not, therefore, apply to the total of 318,679 tons in the table, but to a 
quantity less by 89,169 tons of merchant pig lead, or to 229,510 tons. 
Of this latter quantity, 95 per cent, or 218,035 short tons, may be esti- 
mated as the merchant lead product of the lead contained in the ores 
mined in the United States during 1904. Adding the 89,169 tons of soft 
lead directly produced in the Mississippi Valley, a total is reached of 
307,204 short tons. In order to indicate that it is an approximation, 
the rounded figure of 307,000 tons is accepted as representing the 
lead production of the United States from domestic ores for the year 
1904. 

Redistributing this total pro rata among the States and Territories 
which yielded plumbiferous ores in 1904, the following figures are 
reached as the probable production of merchant lead assignable to 
each, compared with 1908: 


Production of merchant lead, by States, 1903 and 1904. 


(Short tons.] 


State or Territory. 1903. 1904. 

O ERR A IA SAI PIS 43,276 49,290 
TOHNO O A A E D LM UE A LAE 94, 611 103, 411 
Wise ics O A A A A AM orna UL ud 48, 573 53, 647 
MOTTA e A da 3, 138 3, 404 
Neville eae es A A A E ALIA M Lea eau. Gigli A ON 2, 125 1, 779 
Now MEXICO a cs Susan nU CDD rue ed aru eet eset sRu ce e Led 582 1, 295 
ATION oeoo uL o MALOS a satel LLL LL Mg E M eti uh 1, 418 1, 424 
Calo ET PETRUS 52 155 
INVESTOR CON 2a eee bon Us RE dd tee wes eee was 511 591 
Alaska, Oregon, South Dakota, ete ............... c clle ee cc cc cee ccc e ates 1,677 39 
Mississippi Valley and Southern States .......ooonoooocororcocanoracocanacrnnonaoos 86, 439 92,119 

A T ERRORI DUREE REN 282,402 | — 307,204 


It will be observed that Idaho produced one-third of the total, fol- 
lowed by the Mississippi Valley, which, too, increased its output, the 
Southern States figuring in this total for a very small amount. Colorado 
and Utah together contributed a further third to the lead production. 
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PRODUCTION OF PIG LEAD FROM ALL SOURCES. 


In 1886 there began in the United States the treatment of foreign 
ores and of foreign base bullion, largely drawn from Mexico, which 
reached very large proportions in 1897 and subsequent years. A large 
part of this metal is smelted or refined in bond, and is exported; but 
a certain tonnage is imported for domestic consumption and some lead 
is brought in as ‘‘exempt” lead without paying a duty. This has a 
very considerable influence upon the commercial statistics of the metal. 

The following table shows the total production of refined lead in the 
United States, irrespective of the source from which it was drawn, 
the production of desilverized lead, and of soft lead. A column is 
also added showing the amount of lead reported by the works as hav- 
ing been obtained from foreign base bullion and foreign ores. 


Production of refined lead in the United States, 1888-1904. 


[Short tous.] 


Year Total pro- ee Soft core 

duction, a load: a lead. 5 and base 

: bullion. 
UR es isc O 143, 957 122,157 21,800 |............ 
jab E E atu ocu p D A ees I 139, 897 119, 965 19,932 |............ 
E RR RD REN 129, 412 107, 437 21:995 eurian 
|o RNC 135, 629 114, 829 20, 800 e 5, 000 
T S SOE EESTI OCCUR OM ICA O ' — 160,700 135,552 25,148 © 15, 000 
[RAB A A A A E, | 180,555 151, 465 29, 090 28, 636 
II A A | 192,967 | 153,709 29, 258 26, 570 
TOO eat A sata eG _ 161,754 130, 403 31,351 18, 124 
S MNT ODE eat i 202.406 171,009 31, 397 23, 852 
|) E EAA E NEEE once ebennsueee | 213,262 181, 584 31, 678 39, 967 
e EIA ES E E E E S 229,333 196, 820 32,513 65. 351 
EI A E EIA | 219,090] 181,404 37, 686 59, 739 
O ned i 241,882 201, 992 39, 890 76,173 
A ara del O A | 264, 994 221, 457 43, 537 77,738 
A P LOA E ON | 291,036 | 247,483 | 43,553 83, 671 
E A I MR HR: ' — 310,621, — 267.842 42, 779 99, 945 
Lo NEM NP IR E A | 30,392 263, 826 40, 566 95, 926 
JU e tex MM PL M UA eS (00 $871,079 329.658 48,021 106, 855 
TOM O EE M CUI O UAE 381,688 323, 790 | 57, 898 112, 422 
e e a E TEA nO MU iD EE: ^ 871,061 303, 011 74.050 100, 606 
LOS terete LHP HN T E gee tens REN | — 378.518 | — 295,074 | 83, 444 88, 324 

pi PC RS 


404, 453 315, 284 | 89, 169 95, 850 


a Including ioreien base bullion refined in bond. 
b Including a small quantity of lead produced in the Southern States. 
c Estimated. 

Jlard lead.—Since 1891 special returns from desilverizers have been 
made on the quantity of antimonial or hard lead produced. The quan- 
tity was 4,043 tons in 1891, 5,039 tons in 1892, and 5,013 tons in 1893. 
In 1896 the production of hard lead was 7.507 tons, rising to 8,867 tons 
in 1897, and declining again to 8,473 tons in 1898. It amounted to 
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6,345 tons in 1899, to 9,906 tons in 1900, to 10,656 tons in 1901, to 
9,169 tons in 1902, to 9,579 tons in 1903, and to 11,001 tons in 1904. 

The imports from foreign countries, according to the direct returns 
from the smelters and refiners, consisted of 69,774 short tons of base 
bullion and 26,076 tons of lead in ores, equivalent to about 92,500 tons 
of lead. Deducting this from the total product of 404.453 tons would 
leave about 312,000 tons as from domestic sources, which is slightly 
higher than the figure reached upon the basis of the lead smelters' 
direct returns. 

DOMESTIC PRODUCERS. 


In the Mississippi Valley a considerable increase in the production 
took place in 1904 and is still in progress. In the lead-zinc regions 
of southwest Missouri and southeast Kansas the production of lead 
approached the record of 1901. According to local statisticians, the 
sales of lead ore, obtained in mining zinc ores, the chief mineral of 
value, amounted in 1904 to 34,530 short tons, valued at $1,898,196, as 
compared with 28,530 tons in 1903, 30,142 tons in 1902, and 34,908 
tons in 1901. The principal producing camps were Webb City- 
Carterville, with sales of 16,508 tons of concentrates; Joplin, with 8,732 
tons; Galena, with 3,546 tons; Duenweg, with 1,480 tons, and Granby. 
with 1,249 tons. The greater part of this ore is smelted by local 
smelters, the Picher Lead Company, the Galena Smelting and Manu- 
facturing Company, and the Granby Mining and Smelting Company, 
which in 1904 produced 19,581 short tons of pig lead, as compared 
with 17,843 tons in 1903, 18,628 tons in 1902, and 15,464 tons in 1901. 
For the first time, however, in the history of the district, one of the 
smelters, the Picher Company, treated ores from a distant source, 
since it handled some Idaho product. A certain quantity of the lead 
ore of the district is converted directly into pigment. 

In southeast Missouri further progress has been made by an increased 
activity among the old established mines. The St. Joseph Lead 
Company, the largest individual producer of lead in the country, has 
gained in output by enlarging the old Bonne Terre mill, by putting 
into partial operation a new mill at the Hoffman shaft which will be 
capable of handling 1,000 short tons of ore per day. and by adding to 
the smelting facilities at the Herculaneum works. The Doe Run Com- 
pany, which is closely allied with the St. Joseph Lead Company, has 
operated to full capacity. The Desloge Lead Company has sunk a new 
shaft, and has increased its mill capacity 50 per cent. This company 
smelts only a part of its product, selling the remainder. The Central 
Lead Company produced 3,812 short tons of lead in 1904, as compared 
with 5,536 tons in 1903, the falling off being due to the fact that the 
mines and works were idle for three months as the result of a strike 
inaugurated in order to force a recognition of the first miners’ union 
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organized in the district. The effort failed. The Central Lead Com- 
pany has been sold to the American Smelters’ Securities Company. 
The National Lead Company now ships the product of its Derby mines 
to the new smelter at Collinsville, 111., which went into operation during 
1904. The Federal Lead Company produces considerable quantities 
of ore and smelts largely of ores on toll. The Mine la Motte Company 
did not produce as largely in 1904as in previous years. TheoldShibbo- 
leth Lead Mining Company, of Cadet, Mo., has passed into the hands 
of the American Lead and Baryta Company. 

The St. Joseph, Doe Run, Desloge, Central, and Mine la Motte com- 
panies produced at their own smelters 42,168 short tons in 1904, as 
compared with 41,726 tons in 1903, 41,192 tons in 1902, and 35,182 
tons in 1901. The smelters of the St. Louis district, which treat 
nearly all the remainder of the southeast Missouri ores, produced in 
1904, 25,503 short tons of pig lead, as compared with 23,475 tons in 1903. 

The Coeur d'Alene district, in Idaho, is the most important single 
lead producing district in the United States. The returns to this 
office from the smelting works show the lead contents of the Idaho 
mines—which is practically the Coeur d'Alene district—to have been 
108,854 short tons. The report of the State mine inspector places the 
lead contents of the output of the Coeur d'Alene mines for 1904 at 
108,964 short tons of lead and 5,947,326 ounces of silver, the yield of 
the principal mines having been 47,150 tons of lead and 3,032,000 
ounces of silver for the Federal group, 30,718 tons of lead and 
1,094,100 ounces of silver for the Bunker Hill and Sullivan, 14,942 
tons of lead and 507,353 ounces of silver for the Morning mine, 7,000 
tons of lead and 900,000 ounces of silver for the Hercules mine, and 
7,539 tons of lead and 447,924 ounces of silver for the Hecla mine. 
The Federal Mining and Smelting Company controls the Wardner 
group of mines, formerly belonging to the Empire State-Idaho Com- 
pany; the Mace group, formerly owned in part by the Standard Com- 
pany and in part constituting the Mammoth group; and the Burke 
group, formerly the Tiger-Poorman group. An estimate made in the 
fall of 1904 places the quantity of ore in sight at the Wardner group 
at 200,000 tons, at the Burke mines at 180,000 tons, and at the Mace 
mines at 1,200,000 tons. The first annual report of the company for 
the year ending August 31, 1904, showed that the ore shipped was 
valued at $4,908,926, which yielded a gross profit of $1,690,524. 
Among the costs were $1,056,207 for mine labor, $103,399 for mill 
labor, and $1,615,573 for freight and treatment charges. There were 
deducted from the gross profit $219,625 for general and administra- 
tion expenses, and $629,309 were paid in dividends. The annual 
report of the Bunker Hill and Sullivan Mining and Concentrating 
Company for the year ending May 31, 1904, furnishes some interest- 
ing data. The mines produced 286,208 short tons of concentrating 
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ore and shipped 2,505 tons of crude ore, a total of 288,713 tons, the 
average cost of which was $1.563 per ton. Tramming cost 7 cents per 
ton and concentrating 20.2 cents per ton. The shipments .to the 
smelters amounted to 39,556 tons of concentrates and crude ore. The 
total cost at the mine per ton of ore mined was $1.976 per ton, and 
per ton shipped it was $14.124, the total operating costs being 
$570,288. The freight and treatment charges were $803,012, the 
value of the ore mined being $1,964,778. After paying for taxes, 
improvements, etc., there remained a balance of $521,972, out of 
which dividends aggregating $309,000 were paid. The mines had in 
reserve partially blocked out 1,350,463 tons of ore. 

In Colorado, Leadville continues to be the principal lead-producing 
camp. It is estimated that the lead contents of the ores shipped from 
Lake County amounted to 21,651 short tons. Fresh discoveries at 
Leadville hold out the promise of a considerable increase in the pro- 
duction. Pitkin County is estimated to have shipped ores carrying 
about 9,000 tons of lead, followed by Mineral County with 6,600 tons, 
and San Juan County with 4,700 tons. 

Utah has increased its output by enlarged operations in the Tintic 
district, where the Centennial-Eureka, Gemini, Grand Central, and 
Mammoth are the principal shippers. At Park City the Daly-Urst 
and the Silver King are the leading producers. The United States 
Smelting Company has completed a new lead-smelting plant at Bing- 
ham Junction. 


SMELTING AND REFINING IN BOND. 


The records of the Bureau of Statistics of the Department of Com- 
merce and Labor make the following exhibit of the warehouse trans- 
actions in lead during recent years. This covers the smelting and 
refining of lead in bond: 


Official returns of warehouse transactions in lead during 1901, 1902, 1903, and 1904. 


[Pounds.] 
1901. 1902. | 1903. 1904. 

In warehouse at beginning of year .......... 42, 379 270 33, 225. 677 | 47,817, 806 21.387 901 
Direct importation ................ ee ccce eee 221,030, 779 | 200,571,318 197,813,008 206, 141, 734 
263, 410,049 | 233,796, 995 | 245, 630,814 227,529, 685 

Deduct in warehouse at end of year ......... 83, 225, 677 47, 817, 806 21,387, 901 22, 962, 984 
204, 566, 701 

Addition by liquidation...................... 592, 977 253. 875 1,771,740 998, 6*7 


————— > ol A AAA => >  —————— 


226,014,653 , 205,565, 358 


| 


230,184, 372 | 185,979,189 | 224,242, 913 
A O ER tes eee eases 230, 777,349 | 186, 233, 004 
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The disposition of this was as follows: 
Disposition of lead in warehouses in 1901, 1902, 1908, and 1904. 


(Pounds. } 
1901. 1902. 1903. | 1904. 
EXDOPiGd A IA 194,199,419 | 157,834,807 | 163,774,605! 167,181,377 
Withdrawn for consumption................. 16, 035, 929 14, 084, 741 40, 074, 153 18, 736, 130 
Deducted by liquidation ..................... 23, 313, 544 60, 245, 134 82, 164,525 22, 962, 984 
O diode Ce | 233,608, 892 | 232, 164,682 | 236,013,283 208, 880, 491 


| i 


IMPORTS AND EXPORTS. 


In previous volumes of the Mineral Resources tables of imports and 
exports of lead have been presented which go back to the year 1867, 
the figures being supplied by the Bureau of Statistics. The following 
tables supply the data since 1890: 


Lead imported and entered for consumption in the United States, 1890-1904. 


[Pounds.) 
Ore and dross. Pigs and bars. 

Year ending December 31— Py EMEN MESE D EE 

Quantity. Value. Quantity. Value. 
[800 accu en eres sean can ceus bn M UI DID ets 11,065,865 | $501,067 | 19,336,233 $593, 671 
TSO) es ai etc e ualere team Ma VV piss dux 40,692, 478 ¡ 1,120,067 3, 392, 562 104, 154 
1892. cocco dup ute de Di por iden Dd ad rd. 54,249,291 | 1,278,114 1,549, 771 110, 953 
Ly T TE oia de 58, 487,319 ¡ 1,004, 295 8, 959, 781 129, 290 
Era PEE br da di x Coa dyes Sete Vs qub D 83, 020, 250 437, 999 39, 168, 529 895, 496 
A A A n 45, 050, 674 687,222 | 109,561, 082 2, 052, 209 
jy ——— r——— ÓE— 87, 829, 583 631, 381 10, 551, 148 191, 479 
IRdI. e 81, 036, 882 535, 094 16, 050, 987 814, 519 
js. p —— —————P—————— 16, 610, 607 831, 116 811,502 8,787 
jj; o ————————————— — 6, 824, 556 125, 844 8, 473, 252 78, 062 
jv Dc 10, 209, 742 623, 802 3,673, 616 76, 141 
A O Pm 10, 324,119 272, 396 3, 604, 157 88, 056 
1902....... A E A E E 14, 499, 339 316, 005 12, 443, 615 319, 035 
1908 EN 41, 155, 130 716, 128 8, 972, 635 255, 135 
pp CLE 19, 015, 540 828, 279 17, 334, 033 480, 823 

Sheets, pipe, and shot. | Not other- 

Year ending December 31— —— — — —— — — ———| wise speci- Total 

Quantity. Value. fied. value. 
1890. AAA A RPE bu ee mE 91, 660 $5, 591 $1,136 | $1,104,465 
jr.) PI p 834, 179 12, 406 604 1, 237,261 
1809 iens an esos 90, 135 6, 207 2, 063 1, 397, 337 
sor A eine ew ees teem eed 59, 798 2, 965 1, 691 1, 138, 231 
o A god ei rete E eats 44, 080 2,050 536 1, 336, 081 
A edited abu coeur c tees Sextet 128, 008 5, 030 1, 277 2, 745, 738 
1896... 2 ss A a oa sive ana P MOS 96, 010 8, 818 644 827,322 
jor pene TET 96, 891 4, 042 513 854, 198 
1898 A A O 242, 759 9, 389 312 | 349, 604 
1899............. IRR eeu toS San D CI UG 110, 372 4, 402 8, 626 216, 431 
1900... oes fovwcb sedens ase ie es oM in Cm d: 21, 945 1, 393 877 702, 213 
e AAA Ei ld UE d ie sz" 56, 735 2,773 1, 234 364, 459 
A — — ia 224, 209 7,765 5, 258 648, 063 
A UD ECEPCEOLPÉEUSREN Mex dS 17, 008 810 1,589 973, 662 
1904...... a E is 69, 581 2, 441 5, 277 816, 820 
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Lead, and manufactures of lead, of domestic production, exported, 1890-1904. 


(Pounds.] 
Manufactures of lead. Pigs, bars, and old. Total 
Year ending December 31— A ENT JURA ee ae EEN e 
Quantity. Value. Quantity. Value. . 
[s MT ET $181,030 |.......... A A $181, 030 
TBO) O O eas O RI 179,897 A dul nte E MI 173, 857 
A tu ek tans oie ee eae eee eae wensy lees sees ae ees 154,370 oss das e e Ete o ass 154,375 
1898: onu Ida esu erbe bo Dtvav QU ci a 608,090 [5 croce esl ee EE E x ux 508, 090 
jt C ————— PH dae 456,793 |.............. a $41, 240 497, 993 
IBOD doo 55s les eR ES o [oe ee dae a 164, 083 1, 696, 879 90, 773 214, 856 
A Be sa eS oes Sy OS Ve qas estie RATE MERE 164,877 | 516,359, 452 442, 496 607, 378 
c 150, 473 d 49, 816 . 
E aan à f b 7,725,624 223, 03 433,31 
1897 | DENISE zi | 7 7 9 
c 265, 062 d 97, 862 
"—— '—— —À M i í 118, 960 4, 450 t 
1898 | A 112,927 215, 239 
c314,348 | d115,137 
A mee ease : i 93,115 4,286 273,91 
id | em e 154, 496 | "n 
c 363,600 | 4 130,758 
Va É ————— i ] ], 993, 773 : 459, 57 
1900 | AI e 240, 149 } ‘ Bo, 104 99,06 
c 490, 460 d 178, 752 | 
Sia dpe A WR EI alu pd eas veo dus , 487, 107 214, 842 4, 
1901 | VER e 230,940 ! 4,7 624, 534 
€ 454, 423 d 153, 309 l 
A e EIS CODE UP E cutee tie sles i 6, 542, 760 286, 548 696, 01 
" | VEN e256,153 | ^" ^". : 
c 364,220 | d127,530 
a as , i 112, 544 6,210 491,362 
109 oon esse: | ; 
c 439,953 | d160, 863 
DOE Loci ade Las end EET her PEE VT ERE i : 70, 408 8, 478 616, 126 
, | SPURS e 451,785 | i 


a Not enumerated between 1868 and July 1, 18%. 
ran of this is foreign lead returned by collectors of customs by mistake as domestic lead. 
c Type. 
d Value of type. 
e Value of all other manufactures. 
According to the returns of the Bureau of Statistics the sources of 
imports of lead in the calendar years from 1895 to 1904, inclusive, were 


as follows: 


Sources of imports of lead. 


i [Pounds.] 
Country. 1895, 1896. 1897. 1898. 1899. 
United Ringdom................ 8,161,411 1, 365, 132 1, 120, 528 2, 326, 937 317,321 
Germany.............- eere 1,113,148 Lata le O PRO Ene Pel OTT 
Other Europe ................... 86, 618, 228 1, 235, 981 1,101,151 12225 eoe Se ne 111, 952 
Total refined pig lead..... 45, 892, 787 2,601, 113 2, 221, 679 2, 326, 937 429, 273 
British North America .......... 15, 860, 906 25, 672, 833 44,171, 421 34, 453, 299 17,871,875 
MEXICO << aa 138, 312,146 | 130,388,173 | 137,364,677 | 142,030,670 | 173, 432, 976 


ÉK—— So ff o. 


Total ore and base bullion.| 154,173,052 | 156,061,006 | 181,536,098 | 176,483,969 | 191,304, 851 
Other countries ................. 931, 116 1,656, 398 1, 560, 635 480, 384 1,142, 950 


— | — —_ ____z_ E SS | LO 


Total import3S.............. 200, 996, 955 | 160,318,517 | 185,318,412 | 179,291,290 | 192, 877, 074 
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1904. 


494, 566 
731, 222 
165, 661 


1,391, 439 


17, 903, 798 


205, 805, 911 


223, 709, 709 


602, 164 


225, 703, 312 


[Pounds.] 
Country. 1900. 1901. 1903. 
United Kingdom................ 567, 482 402, 552 792, 607 1,552, 772 
Germany oi 225, 222 671, 294 952, 878 1, 409, 926 
Other Europe............ dresse 111, 905 2, 453 1, 842, 193 451, 331 
Total refined pig lead ..... 904, 609 1,076, 299 8, 087,678 8, 414,029 
British North America .......... 42, 139, 262 52, 130, 002 19, 464, 937 19, 200, 806 
MEXICO uc tee err ince 178,602,486 | 163,453,526 | 187,484,666 | 186, 186, 779 
Total ore and base bullion.; 220, 741,748 | 215,588,528 | 206,949,603 | 205, 337, 585 
Other countries ................. 7,147,092 8, 282,502 5, 196, 174 4, 061, 872 
Total imports ............. 228, 793,449 | 224,942,329 | 215,232,455 | 212, 813, 486 
CONSUMPTION. 


Upon the basis of the data available the following estimates are pre- 


sented for tk consumption of lead fora series of years. 


Complete 


reports of the stocks of lead on hand have not been available for 1904. 


Estimate of the consumption of lead in the United States, 1895-1904. 


[Short tons.] 


1895 
Supply— 
Total production desilverized lead............. 201, 992 
Bolt lead.................-- Mec bs Pd Du Ere 39, 890 
Imports, foreign refined........................ 22, 947 
Stock, domestic, beginning of year............. 8,586 
Stock, foreign in bond, beginning of year..... 7,181 


Total supply os cose eMe EE ERR EE ES 


Deduct— 


Foreign base bullion and ores refined in bond 
and exported. 2.2 dus ea 


Lead in manufactures exported under draw- 
back 


«ao. n..e. non... 05-012. 0000000006000 


Stock, domestic, close of year.................. 
Stock, foreign in bonda........................ 


+60 o. n.ne.o..oe. cen... e nn cc. nenn non... 


241,044 | 213,901 219,248 | 227,452 | 


18, 130 


2,000 
9, 557 
9, 865 


1896. 1897. 
221,457 | 247,483 
43, 537 43, 553 
2,020 2, 000 
9, 557 9, 299 
9, 865 4,124 


57,612 
1,500 500 
9, 299 17, 608 | 
4,124 6, 694 | 


62, 409 | 


267,827 
42, 779 
437 

17, 608 


6, 691 


84, 666 


1,200 
14, 683 
7,341 


89,552 | 72,535 | 87,211 | 107,890 


1899. 


... e... .ooo 
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Estimate of the consumption of lead in the United States, 1895-1904—Continued. 


[Short tons.] 
1900. 1901. 1902. 1903. | 1901. 
Supply— | 
Total production desilverized lead............. 329,658 | 323,790 | 303,011 | 295,074 315, 284 
Bolt abo AO DIVA 48,021 | 57,898 | 74,050) 83,444 | 89,169 
Ituports, loreigu RAMA 452 585 1,544 1, 707 696 
Stock, domestic, beginning of year............. |... eese 89,060 | 53,733 | 11,595 |.......... 
Stock, foreign in bond, beginning of yeara....| 11,320 | 21,190 16,613 | 23,909 | 10,694 
Jr ADR A AT | 889,451 | | 442,406 | 448, 951 | 415,729 | 415,843 
Deduct— d | E aca a 
Foreign base bullion and ores refined in bond 
gis. AAA ASAE P x RP EAEEK 97, 959 97, 100 76, 962 90, 353 79, 596 
Lead in manufactures exported under draw- | 
Dab.ae eee baeo 24 x54 ra duo p 63 rS EET 1,000 1, 000 1, 000 1, 000 1,000 
Stock. domestic, clase. oL VORE. isidro me 53, 733 11,595 PRA 
Btock; foreign ÍA Dond d. Looosavasvese o arras 21,190 16, 618 23, 909 10, 694 11,481 
A A DUREE YA B nis 149 | 168,446 | 113,466 | 111,246 | 92, 077 
Apparent home consumption ...............- — 969,902 274,020 | 835,485 | 304,483 | 323,766 


a Lead in ore and bullion. 


The exports of lead from foreign base bullion and ores given in the 
above table are from the direct returns of the refiners themselves. 


PRICES. 


In previous volumes of the Mineral Resources the highest and the 
lowest prices of lead at New York were given for each month since 
1870, the figures being compiled from market quotations. The fol- 
lowing table shows the fluctuations since 1890: 


Highest and lowest prices of lead at New York City, monthly, 1890-1904. 


[Cents per pound.] 
January. February. March. 4 A pril. 
^ Highest. | Lowest. | Highest. | Lowest. | Highest. Lowest. | Highes st. Lowest. 
O. 3.85 | 3.80 | 3.85 | 8.76 | 3.96 | 3.85 | 4.074 | 3.85 
MEI cir a 4.50 4.05 4.50 4,25 4.374 4.25 4. 324 4.10 
A oue 4.30 4.10 4.25 4. 05 4.22) 4.10 4.30 4.20 
e AA 3. 90 3.85 3.95 | 3. 90 4. 05 3. 85 4.12 4. 05 
1894... 2er ne e A 3.25 3.15 8.35 | 3.20 3.45 3.25 3.45 3.374 
1896... ordern ERR ER 8. 121 3. 05 8. 12] 8. 071 3.10 3.071 8. 121 3. 05 
o S A T. 8.15 8 3.20 3. 071 3. 224 3.071 3.074 3.024 
Di rca 3. 121 3. 021 8.371 3. 121 3. 40 3. 35 8. 40 8. 25 
E APP 3.70 3.55 8.80 3.55 3.70 3.60 3. 621 3.55 
e AAA 4.25 3.90 4.50 4.25 4.45 4.30 4.35 4.274 
AA 4.75 4.70 4.76 4.70 4.75 4.70 4.75 4.65 
A AAA o Eve 4.374 4.374 4.374 4.371 4.37} 4.371 4.374 4.374 
o0 MEIRE OPEREN 4.10 4 4.10 | 405 4.10 4.05 4.10 | 4.05 
Ae i AAA 4.10 4.05 4.10 4.05 4.65 4.10 4. 65 4.35 


i VRPT ers 4.50 | 4.26 | 4.50 | 440 4.60 4.50 4. 60 4. 50 


——MÀ c 


— — >” 
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Highest and lowest prices of lead in New York City, monthly, 1890-1904—Continued. 


[Cents per pound.] 


July. 


PON Highest. | Lowest. | Highest.| Lowest. | Highest. | Lowest. 
AA ; , 4.25 1 a 4.72) 4. 85 
j|) RN pA CR : i 4.85 : ; 4.53 4. 40 
O ; ; : 4.06 ; 4.15 4 
1899. eS í 8. 45 : ; 8.75 8.25 
E ec 3. 70 8.30 
1800 esce stu Eus 8. 56 8. 5C 
TOG c eoo AE 2. 90 2.65 
A AY 4.10 8.70 
(^ A E S 4.10 8. 90 
1899.1... oce a RR 4. 60 4.50 
Misco 4.371 4.25 
1901... ere e raras: 4.371 4.37) 
1900 A 4.10 4.06 
)p i. A 4.10 4. 06 
E oor ER 4.20 4.10 

September. October. November. December. 
= Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. | Highest.| Lowest. 

MO oia naa cid 5 4.674 5.2 5 5.25 4. 60 4. 60 4.05 
ts 4. 55 4. 40 4.55 4.10 4.35 4.10 4.25 4.25 
j|]; pe taaa 4.15 4 3.95 8. 85 8. 85 3.70 8. 85 8.70 
IS —— 3.96 8.75 8.76 3.2 8.371 3. 30 3. 30 3. 20 
S gee eerat 3.30 8.10 8.15 8. 06 8.12} 3.10 8.124 8.024 
(Ocarina 3.45 8. 32} 8. 35 3. 30 3.274 8.15 8. 30 8. 20 
jh. ANE NS: 2.80 2.72} 2. 92) 2.72} 3.06 2.85 8. 06 2. 95 
E v pase o 4.35 4.25 4.25 8.85 3.85 3.76 8.75 8. 65 
1 AA 4.05 3. 90 8. 90 8. 60 3.70 3. 65 8. 80 8. 60 
1809... rr one 4. 60 4.55 4.60 4. 57} 4.60 4.57} 4.75 4.571 
1900... o eros 4.371 4. 85 4.374 4.35 4. 37) 4.35 4.374 4.35 
pp) A 4.37) 4.874 4.871 4. 37} 4. 874 4.87) 4.371 4 

1902: ar ct 4.10 4.05 4. 10 4. 06 4.10 4.05 4.10 4.06 
1908 lso nn 4. 40 4.10 4. 40 4. 85 4. 40 4.10 4.25 4.10 
E AA 4.2 4.20 4. 80 4.20 4.50 4.20 4.65 4.60 


During the whole of the year, the lead market was under the com- 
plete control of the American Smelting and Refining Company, 
although during the early fall, and particularly in November, also, 
premiums on outside lead were paid. The changes in the prices made 
by the company were as follows: The metal entered the year at 4.25 
cents, New York, for common lead, the price fixed in December. On 
January 14 the price was raised to 4.40 cents, and on the 20th to 4.50 
cents. On the 29th the price was lowered to 4.40 cents and remained 
there until March 1, when it was again advanced to 4.50 cents. On 
May 20 it dropped to 4.35 cents, declined to 4.25 cents on the 27th, to 
4.20 cents on June 14, and to 4.10 cents on July 25. On August 29 
the price was put up to 4.20 cents, and was maintained at that figure 
during the fall and winter in spite of the fact that increasing pre- 
miums were paid fo outside producers. On December 1 the price was 
suddenly advanced to 4.60 cents. 


ZINC. 


By CHARLES KIRCHHOFF. 


- 


PRODUCTION. 


The year 1904 was one of extraordinary expansion in the production 
of spelter, the increase over 1903 having been 27,483 short tons, or 
close to 17 per cent. In 1891 the record increase of 27 per cent over 
the preceding year was reached. 

The growth of the industry in the United States is shown by the 
following statistics of production of spelter: 


Production of spelter in the United States, 1573-1904. 


(Short tons.] 


Year. Quantity. Year. Quantity. 

VB CP EP TAS 1899. is ts ERES PAUT. 87,260 
[Lr ERUIT 15,833 ||  ——— 78, 832 
A i sad edat deb pes 23,299. 11.1894 .1 5.5 125p IRE aLq wU RH E eai 75, 328 
A ER E eR UA CEDE 28,760. 1890. velitas rr idence’ da 89, 686 
ji. P n meme 936:542^| 1800 cies ce x ax a al Goes 81, 499 
IB sc oop pie eae ces ewes es yet 38; 544 | 1897. 4% toes ee Eno RE EE VEN 99, 980 
Do —— —— 40,688 | 1898 T 115, 399 
IRB O DEM 42,641 1899: uem ee ees a REPE EU 129, 051 
is A EO Ed esee de teamed 123, 886 
a bah neta 55:903|:1901; 5. ste ada cu A | 140,822 
jl. e TUN 58.860. | 1900 add 156,927 
e DD E 63,683 | TIO roce a E e ER an a ao Chaussee 159, 219 
2 c TP TE 80,873 || 1901. eo ruere ias 186, 702 


H. Doc. 21,59-1— 18 2 
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In the different States the production has been as follows: 
Production of spelter in the United States, by States, 1882-1904. 


(Short tons.) 
Eastern l 
Year. and South-| Illinois. Kansas. Missouri. | Colorado. | Total. 
ern States. 
o y EE E A esta tae 5, 698 18, 201 7, 366 2:500 15.5: 5 c2 x3s 83, 765 
jos RE 5, 840 16, 792 9, 010 56,730 ic 86, 872 
e CUN MTM 7,861 17, 594 7,859 5,230 le orc das 38, 544 
1885 PER A aaa 8, 082 19, 427 8,502 4,671 1... eeu 40, 688 
1886. eise cui eed Oso 6, 762 21,077 8, 932 5,870 eps 42, 641 
WBS? A T EXWEES 7,446 2,279 11,955 8.600 AAA 50, 340 
o NN A 9, 561 22, 445 10, 432 18, 465 ............. 55, 908 
| MER E ee on SOE 10, 265 23, 860 13, 658 1071 1: eei 58, 860 
1890 mq TR ERE 9,114 26, 243 15, 199 13,127 |. 2: xe 63, 683 
1891 pacis | 28,711 22,747 16,253 80, 873 
e eom msc im cs m we een b 4,217 , , , uL IRL ELE , 
a 9, 582 
jen ELDER dO. : 1 4,71 16, DR 87, 260 
1892 | b4,913 | c 31, 383 24,715 6,667 
a 8,802 
pis NEC TY | b 3, 882 | c 29, 596 22,815 13:190 ose ees 78,832 
a 7, 400 
sect Soie es : ‘ ; 11,992 |...:........ 75, 328 
894 | b 1,376 | ^ 28, 972 25, 588 
a 9, 484 
TOG Ses CiU dee coU NEN eis; : € 35, 73% 25, 775 14,998 |............ 89, 686 
895 | b 3,697 | 35, 732 | 
a 8, 139 
o eee LET E c 36, 173 20, 759 14,001 unas 81, 499 
| b 2,427 | > j 
1897 | TRAS | c 37,876 33, 396 18, 125 99, 980 
qeu Sa IU ELE P d EI eI ou b 3,365 , ; : PE Er A 
E A A deaa 8, 631 c 47,103 40, 132 19.533 1.5: 232v zs 115, 399 
1899... ees bes dto Ze D ties 8, 806 c 50, 118 52, 021 185.107 AA 129, 051 
1900; AI oe 8, 259 c 38, 750 62, 136 14,741 ciate ees 123, 886 
190] O eat oes 8, 603 € 44, 896 74, 240 13,083 |............ d 140, 822 
AA A bust 12, 180 c 47,096 86, 564 11,057 AA e 156, 927 
A A dead eos 12, 301 c 47, 659 88, 388 9, 994 877 | f 159,219 
1904 A ies RE e EE E aS 14, 893 g 47,740 107, 048 12,150 4,871 h 186, 702 
a Eastern. e Including 2,675 short tons dross spelter. 
b Southern. J Including 3,302 short tons dross spelter. 
e Including Indiana. g Including West Virginia. 
d Including 2,716 short tons dross spelter. A Including 3,300 short tons dross spelter. 
a 


CONDITION OF THE INDUSTRY. 


The principal increase in the production of the metal has taken place 
in Kansas, where new plants were started by the Caney Zinc Company, 
at Caney; by the Chanute Zinc Company, at Chanute, and by the Cock- 
erill Zinc Company, at Altoona. The La Harpe Smelting Company, at 
Laharpe, which started in 1903, had a full year's production. The 
Granby Mining and Smelting Company was enlarged by one block, 
making four. Both the Caney and the Cockerill companies are adding 
two blocks to their three block plants. The large works of the Edgar 
Zinc Company, at Cherryvale, controlled hy the United States Steel 
Corporation, reached its full product in 1904. 
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In Illinois the Illinois Zinc Company built an addition of 120 retorts; 
and the Mineral Point Zinc Company, controlled by the New Jersey 
Zinc Company, is building large new works at Depue. During 1904 
there were started the new works of the Graselli Chemical Company, 
of Cleveland, whose product is included in the eastern and southern 
group, the works being located at Clarksville, W. Va. The United 
States Zinc Company, at Pueblo, Colo., which is owned by the Amer- 
ican Smelting and Refining Company, has put up two additional fur- 
naces, thus increasing the capacity by 25 per cent. 

The production of Missouri was restored to its former place by the 
resumption of operations of the Nevada plant by A. B. Cockerill. The 
Sandoval works have made a larger product, while the Indiana plants 
were idle altogether. 

Zinc oride.—The production of zinc oxide is estimated at 119,- 
226,262 pounds, as compared with 119,124,160 pounds in 1903. This 
is exclusive of the lead zinc pigment made directly from ore by the 
United States Smelting Company, of Canyon City, Colo. 


THE ZINC MINES. 


During 1904 the Missouri-Kansas district shipped a record quantity 
of zinc ore, the following statement of ore sales for 1902, 1903, and 
1904, compiled by local authorities, showing the participation by the 
different camps: 


Sales of zinc and lead ore in the Missouri- Kansas district in 1902, 1903, and 1904. 


[Short tons.] 


Pa — —— ———————ÓÓMM— M ——— WI 


Zinc ore. Lend ore. 
Camp. Quantity. Quantity. 
e pe Value, |—— — > ——— ——, Value. 
1902. | 1903 1901. 1902. | 1903. | 1904 
Webb City-Carterville...... 44,693 | 44,917 93,377 $3,510,969 | 9,118 ¡ 9,880 16,508 £915, 879 
JODIDA 73,690 | 63,870 72,428 2,796,923 | 10,206 | 8,084 | 8,732 483, 829 
Galena Empire ............. 30,339 | 23,402 | 22,852 800,155 | 3,096 | 2,892 | 3,546 197, 560 
Alba and Neck City ........ 7,043 | 9,404 16, 997 655, 795 233 | 153 157 8,755 
AUTO, sai Euer vd 19, 395 | 13, 785 15,611 482, 605 261 238 263 15,195 
GYAN DY ec eer AR CERES 8,459 | 8,067 | 12,335 311,555 | 1,089 809 | 1,249 69, 515 
Carthage os caia a ws 5,958 | 6,453 8,218 818,070 28 199 124 6, 700 
BRO BOR A doces odere etos ces lace eels 6, 391 276,105 A eee’ 88 5,010 
LINCE a ERR 7,503 | 6,408 3, 985 150, 700 205 128 133 7,060 
MitGliellcsoseeco oe eoe A EAE 2, 993 120,010 j........ 1.2.2.0... 301 | 16, 430 
Duenweg .................-. 13, 679 | 17,600 1, 442 53,088 | 1,610 | 3,010 | 1,480 77,128 
Spurgeon-Spring City....... 4,383 | 2,751 1, 980 53, 982 | 1,159 916 550 27, 865 
Carl Junction............... 7, 051 | 5, 592 1,725 63,405 |........ 11 81 4,265 
Beef Branch................]........ leu e 1,185 Z3 TOM A eal eee £18 31, 580 
Central City ...............- 3,630 2,813 | 1,171 34,370 | 234 | 963, 157 8, 790 
Cave Springs ............... 4, 591 | 2, 110 902 30, 195 242 295 129 6, N30 
Reeds uu cose oe tools hed oe 1,015 30,0413. T. A A 6 | 340 
Diamond ................sss |n LOS RE 951 doc OS IA esi eee 12 700 
Baxter Springs ..... A ass Vae 633 21:91h A, LAE 150 8, 550 
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Sales of zinc and lead ore in the Missouri-Kansas district in 1902, 1903, and 1904—Cont' d. 


[Short tons.] 


Zinc ore. Lead ore. 
Camp. Quantity. Quantity. | 
x A ls uade lu Wwe. | wal. 

1902. | 1903 | 1904. 902. | 1903. | 1904 | 
Stotts City ........-. s seeese. 1, 431 338 210 $8, 415.1 A AV 16 $910 
Prosperity cirios 10,-0291 D 190 es anios 1,182 TBO A AA 
OTONOR0 ive ec RV eE Sen. 09,229.14 907 AA RR RET ETAR 477 22k. A awes 
Miscellaneous .............. 4, 336 | 6, 602 389| — 12,940 72 696 30 1,645 
Total, 1904 . ........... SPEED 266,793 9,797,677 |........ "t 34,530 | 1,898,196 
Total, 1903 ............ RCM 937,689 | 7,835,145 |........ MEN 28,530 | 1,516,005 
Total, 1902 ............ | moe 256,338 — 7,863,603 l........ tes 30,142 | 1,454,818 
A one Statuto: 250,090 6,318,249 |e. ERIS 34,908 | 1,610, 981 


Total, 1900 ........ cce eon 244,629 6,583,944 | PNEU pee 29,176 | 1,402,678 
| 


The production of ore was stimulated in the Missouri-Kansas dis- 
trict by the development of a sharper demand during the second half 
of the year accompanied hy rising prices. It was only for a brief 
period in July that the mines temporarily restricted production by 
agreement. 

The year 1904 witnessed increasing activity in utilizing the zincifer- 
ous ores of a number of districts in the Rocky Mountain regions, 
which have already become important sources of supply and which 
promise, from preparations under way, to reach considerably greater 
dimensions. Colorado is even now shipping a large quantity of con- 
centrates, the Leadville district yielding the greater part of the crude 
ore. There are in operation at Leadville two concentrating plants 
operated by the Western Mining Company, one utilizing the Wetherill 
process, owned by the Resurrection Gold Mining Company, and one 
which was approaching completion, owned by the Yak Mining, Mill- 
ing, and Tunnel Company. 

In Utah a large concentrating mill is being erected to treat ores and 
the dump of the Horn silver mine, and the Wood River Zinc Com- 
pany is building a plant near Hailey, Idaho. At Butte the Montana 
Zinc Company will treat the ores of the Alice mine, while the Butte 
Copper and Zinc Company is to utilize the zinc ores of the Emma 
mine in the same district. Shipments of zinc ore are also being made 
by the Graphic and Kelly mine at Magdalena, N. Mex. Some zinc 
ore is being imported from the Slocan district in British Columbia, 
and the possibilities of securing supplies from northern Mexico are 
being studied. 

There has been greater activity in zine mining, too, in Wisconsin, 
Kentucky, Virginia, and Tennessee. 
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The imports of zinc in its different forms have ceased to be of any 
For a series of years they were as follows: 


consequence. 


Zinc imported and entered for consumption in the United States, 1867-1904. 


[Pounds.] 


Year ending— 


1871........... 


Block or pigs. 


5,752,611 
9, 327, 968 


13, 211,575 


9,221,121 
11, 159, 040 
11,802, 247 

6, 839, 897 

3, 593, 570 

2, 034, 252 

947,322 

1, 266, 894 

1, 270, 184 

1,419,791 

8, 092, 620 

2, 859, 216 
18, 408, 391 
17,067,211 

5, 869, 738 

3, 515, 840 


2,052, 559 
1, 997,524 
808, 094 
297, 969 
425, 183 
387, 788 
744,801 
1,040, 719 
2,905, 451 
2. 605, 028 
2,783, 329 
1,767,756 
556, 434 


Sheets. 


$256,366 | 5,142,417 
417,273 | 3,557, 448 
590,339 | 8,506,723 
415,497 | 9,542,687 
508,355 | 7,646, 821 
522, 524 | 10,704, 944 
331,399 | 11,122, 143 
203,479 | 6,016,835 
101,766 | 7,320,713 

56,082 | 4,611,360 
63,250 | 1,341,333 
57,753 | 1,255,620 
53,294 | 1,111,225 
71,920 | 4,069,310 
125,457 | 2,727,324 
736,964 | 4,413,012 
655,503 | 3,309, 239 
208, 852 952, 253 
113, 268 | 1,839,860 
136,138 | 1,092, 400 
276, 122 926, 150 
146, 156 295, 287 
77,845 | 1,014, 873 
101,335 781,366 
41,199 21,948 
16,520 27,272 
22, 790 28, 913 
13, 78% 39, 947 
26, 782 42, 513 
32, 096 27,321 
109, 520 15, 971 
104, 669 39, 712 
143,557 86, 878 
86, 653 155, 144 
22,766 157, 787 
36,536 | ` 136,587 
19,161 258,770 
84,211 34, 385 


409, 243 
593, 885 
715, 706 


207, 032 
141, 823 
36, 120 
64, 781 


40, 320 
32, 526 
12, 558 
43,356 
43, 495 
1, 460 
2,216 
1, 985 
2,061 
2,713 
1,358 
786 
2,724 
6, 354 
10, 801 
10, 467 
8,339 
8,537 
2, 280 


| 


Quantity. | Value. | Quantity. | Value. Quantity. Value. 


Old. 


.oo»2o o... no. seno ence 


"2922 


e.on.no... ..o..o nm... 


e.o en... o... ;. e... € 9959 


econ. coo... ec. e... os 


.e..eo e... .. e .oo.ons 


"^" m nm 


....o.o» 


..o..... o. vn o... e.... 


<. ..o en: 


e" c 


"" 9-9 


eee o co... oo 


ecc" 


e. onv»o ce. ao 


........ 


coso... . 2227845 


e... e ooo eno. ...o.ooooo 


se. ..Á.o o. .... »99229 vlc "nro 


115, 203 | $60,556 


. 265 | 21 
27,764 530 
64, 398 | 899 
14,855 267 
31,643 886 
96,899 | 3,417 
167,954 | 6,932 
155,670 | 6,379 
150,168 | 3,277 
313,537 | 8,299 
825,331 | 11,772 

72,434 | 3,247 


Value of 
manufuc- 
tures. 


$1, 835 
1,623 


21, 696 


58, 668 
56, 813 
48, 904 
26, 330 
18, 427 
2, 496 
4, 892 
3,374 
3,571 
7,608 
4, 940 
5,606 
4,795 
2, 054 


11, 459 
11,211 

8,824 
24,257 
39, 549 
32, 708 
10,376 


2, O83 | 


26, 366 


10, 394 


$569, 968 
622,779 
1,071,061 
947, 053 
943, 964 
1,175,077 
1, 103, 918 
676, 287 
572, 685 
372, 817 
147,661 
132, 026 
109, 718 
585, 721 
262, 218 
948, 936 
802, 932 
249, 767 
180, 103 


185, 620 
319, 977 
170, 794 
140, 781 
154,570 
42, 659 
45, 969 
41,275 
28, 195 
40, 407 
43, 621 
122, 651 
122, 021 
165, 667 
128, 090 
76, 059 
85, 882 
49, 846 
50, 082 
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Imports of zinc oxide, 1885-1904. 


[Pounds.) 
Year ending— Dry. In oil | Year ending— Dry. In oil. 

June 30, 1885................ 2, 233, 128 98, 566 | December 31— 

December 31— LS TRECE no 4, 546, 049 129,513 
LC ENDO DR 3,526,289 | 79, 788 1896 RM E 4,572,781 | 311,023 
1887........ cesse *... 4,961,080 | 123,216 Lr MINER RM 5,564,763 | — 502,357 
C het se rested 1,401,342 | 51, 985 tica 3, 342, 235 27, 050 
Ova Ies roce bes 2,686,861 | 66,240 1990 TONER 3,012, 709 41,699 
O AA 2,631,458 | 102,298 1800: iso eap 2, 618, 808 38, 706 
oca 2,839,351 | 128,140 A 3,199,778 | 128,198 
1892... cesses | 2,442,014 | 111,190 1902... cesses 3,271,285 | — 163,081 
Ls o ete cede: ' 3,900, 749 | 254,807 1908. eL E 3,487,042 | — 166,034 
i eae nee | 3,871,292 | 59,291 Oria 2,585,661 | — 224,244 


ee 


Exports of zine and zinc ore of domestic production, 1864-1904. 


Year ending— 


Uo AP 
1904...........- e eee -- 


Ore or oxide. 


Quantity. 


Value. 


Plates, sheets, pigs, or 
bars. 


Quantity. 


Value. 


Value of 


- 


manufac- |Total value. 


tures. 


"*"a».c22t9 


480 
41,500 
165, 200 
210, 400 
503, 940 
751,100 
788, 500 
995, 240 
708,760 
641, 260 


$116, 431 
114,149 
25, 091 
32, 041 
74, 706 
65, 411 
81, 487 
48,292 
20, 880 
2, 304 
20, 037 
20, 659 
66, 259 
34, 468 
83, 831 
40, 399 
42, 036 
16, 405 
13, 736 
11, 509 
16, 685 
22, 624 


49, 455 
17, 286 
18, 034 
73, 802 

195, 113 

149, 435 


1, 133, 663 
1, 167, 684 
1,449, 104 
987, 000 
906, 782 


95, 738 
184, 183 
140, 795 


110, 157 
76, 380 
62, 919 
73, 958 
43. 566 
38, 090 
134, 542 
1, 419, 922 
2, 545, 320 
2, 132, 949 
1, 368, 302 
1, 491, 786 
1, 489, 552 
- 852, 333 

126, 043 

101, 685 


917, 229 
136, 670 
62, 234 
879, 785 

3, 295, 584 
4, 294, 656 
12, 494, 385 
7, 446, 934 
8,607, 050 
3, 060, 805 
20, 260, 169 
28, 490, 662 
20, 998, 413 
13, 5609, 316 
44,802, 577 
6, 780, 221 
6, 473, 135 
3,041,911 
20, 293, 869 


7, 823 


9, 576 
7,270 


76, 192 
9,017 
4,270 

44,049 

126, 291 
278, 182 
669, 549 
413, 673 
144, 074 
153,175 
1,013, 620 
1, 356, 538 
1, 033, 959 
742,521 
2,217,693 


eo .o.nnn... oo» 


.o.noa neoo nn... ..o 


(6a.onons..oa 


.eoo.a. no... oo 


co n.n..o.o..n.oo 


*e- non... ooo 


con. en... no 


e... nc ...o. 


cooon.n.o.n.u.oo 


62, 628 
142, 420 
65, 411 
92, 159 
56, 115 
26, 606 

6, 960 
23, 649 
25,904 
82, 243 
150, 708 
300, 978 
211,053 
161, 300 
149,378 
138, 374 
83, 224 
30, 927 
35, 085 


138, 173 
43, 092 
41, 402 

153, 583 
344, 991 
466, 588 
877,529 
639, 731 
243, 485 
204, 234 

1, 112, 029 

1, 688, 909 

1, 471, 994 

1,611,697 

3, 450, 644 

1, 538, 636 

1, 863, 858 

1,221, 733 

2,118,229 
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During 1904 a fair quantity of New Jersey ore was exported via New 
York, and Colorado shipped a larger quantity via Galveston. 


Exports of zinc ore, by customs districts, during 1901, 1902, 1908, and 1904. 


[Long tons.] 
1901. 1902. 1903. 1904. 
Customs district. SUE GN CRAP | q  _ A RITE ED EEEE 
Quantity. Value. ¡Quantity.| Value. Quantity.) Value. ¡Quantity.| Value. 
3 
New York... o el ed 24,092 | $694, 995 20,883 | $582, 229 23,722 | $649, 970 22,188 | $615,722 
Philadelphia........ 2, 089 62, VS DN A AA AA A AAA 
Galveston........... 291 8,512 27,817 | 834,520 11,227 | 331,350 9,198 275, 530 
New Orleans........ 13,003 | 402,032 290 AA, A O qud te ipu 
Newport News......|..........].......... 587 17,610 | uS O A RES REIR, 
All other districts...|..........].......... 185 6, 145 239 5, 680 677 14,530 


Total.......... 39, 425 |1,167, 684 49,762 (1, 449, 104 | 35,188 | 987,000 32, 063 906, 782 


The following table shows the destination of the ore exports: 


Exports of zinc ore, by countries, during 1901, 1902, 1903, und 1904. 


[Long tons.] 
1901. 1902. 1903. 1904. 
Country. —— _—_———_ O 1  ___—_————— SS SSS 
Quantity.| Value. (Quantity. Value. ¡Quantity.| Value. Quantity. Value. 
Austria-Hungary ...|..........|.......... 90 $2, 700 80 $2, 400 | —— Y 
Belgium ............ 13,167 | $106,734 30,138 | 895,824 11,813 | 346,350 8,264 | $245, 030 
Netherlands ........ 26,137 | 757,295 19,244 | 511,980 23,163 | 634,200 22,272 617, 600 
Germany............ 1 MU. Lose Mawel Maen eet 115 3, 450 1,287 38, 180 
United Kingdom.... 120 3, 615 290 8, 600 17 600 89 2, 700 
Al other countries AA A AN A A ewe ER 151 2,272 


Total.......... 89, 425 |1, 167, 654 49, 762 he 449, 104 35, 188 7, 000 32, 063 905, 782 


The exports of spelter, by customs districts and by countries of des- 
tination, are exhibited in the following table: 


Exports of zinc, by customs districts, during 1901, 1902, 1908, and 1904. 


{Pounds.] 


mm € aa 


1901. 1902. 1903. 1904. 
Customs district. .|——— ———. X2 GOES REUS mU i S E ecce am a 
Quantity. | Value. |Quantity.| Value. | Quantity. | Value. | Quantity. Value. 

New York............ 8, 827, 740 $159, 832 | 1,455, 101 | 863,731 598, 336 $36, 384 753, 340 | $52, 025 
Philadel AA A A A stones 689 — E | eves 
Norfolk and Newport 

A E 710,200 | 30,631 | 4,277,241 | 198,156 | 1,704,491 86,088 | 2,536, 331 | 127,673 
Baltimore.........000|o000000000-]a0000000Ś. 16, 525 900 62,900 | 3,897 121, 066 5, 500 
New Orleans......... 1,171,068 | 53,074 1, 344 78 6, 557 462 | 7,214,519 | 383,306 
A A lexRa Ea ES 8, 838 229 179, 840 ¡ 10,607 | 1, 204, 528 59, 864 
Huron .............-- 936,227 | 38,507 196, 549 9,331 183,188 | 10, 592 793,676 , 41,459 


Al other districts....| 134,986 | 6,862 | 522,537 | 28,132 | 805,910 | 15,300 07, 522, 482 | 424, 663 


————— | | | Ce > A _ A —_-—- gg A + —_ ——— 


Total........... 6,780,221 | 288,906 | 6,473,135 | 300,557 | 3,041,911 103,879 ¡20,145,942 11.094, 490 


aGalveston reports 7,307,402 pounds, valued at $412,318. 
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Practically all the spelter shipped from Atlantic coast ports is the 
high-grade spelter made from New Jersey and Virginia ores. 
The destination of the exports of zinc is shown in the following table: 


E-cports of zinc, by countries, during the calendar years 1901, 1902, 1903, and 1904. 


[Pounds.] 
1901. | 1902. | 1903. 1904. 
Country. A, Tr m—À——À M HEEE TERR UTE 
Quantity. j Value. quantis | Vulue. | Quantity. | ve Value. Quantity. Value. 

eS a - ———————— —— ——— -— M. aer 
Belgium ............ | 83,545 | $3,770 |.......008- MEUM E MINE: 56,620 | $3,114 
Germany ........... | 1,000 50 | 162, 351 | A res nus 2, 100 140 
Netherlands ........ A usa eta aie | 66,8513, 197 |...........]......... 65, 400 2, 700 
United Kingdom dd 5,167,274 | 218,841 ` 5,256,329 237,345 | 1,767,391 | $89,985 17,839,853 | 974,636 
Canada ............. 1,035,020 43,783 234,390 12,256 401,584 | 23,305 | 1,982,216 | 101,625 


All other countries.. 493,382 — 22,492 | 751,214 40,365 | 872,936 | 50,089 — 199,753 | 12,275 


288, 906 | 6,473,135 300,557 | 3,041,911 | 163,379 20, 145,942 |1, 094, 490 
i | 


Total.......... | 6, 780, 201 


CONSUMPTION. 


The consumption of spelter was on an unprecedented scale during 
1904, the requirements being very heavy, particularly during the 
second half of the year. Reports of stocks by the producers are not 
complete, so that close figures relative to the consumption can not be 
presented. A partial report shows a reduction from 10,538 short tons 
on January 1, 1904, to 6,521 short tons on* January 1, 1905. On the 
basis of these figures, and of the known statistics of production and of 
imports and exports, the apparent home consumption for a series of 
years was as follows: 


Estunated consumption of spelter, 1897-1904. 


[Short tons.] 


1897. 1898. 1894), | 1900. 1901. 1902. 1903. | 1904. 

Production id | 99, 980 |115, 399 1129, 051 Lon ais 140, 822 |156, 927 1159, 219 | 186,702 
"dini Me 1,279 | 1,303) 1,392| 961 357 448 W A 
Add decrease of stock during year.. 1,768 | 2,014 j RUT eerie 3,908 |........ len 4, 017 
Total supply .......-..eeeesee- 1. 027 118, 716 131,340 124,847 145,087 |157, 375 [159,421 | 191, 060 
Deduct— Fie Se A Y EN pero NU 
Exports of foreign ..............]........ TS orsus Pl OA O as 2 
Exports of domestic ............ 14,245 | 10,499 | 6,755 22,410 | 3,390 | 3,237 | 1,521 10, 147 
Increase of stock during year... ........ A A 3,015 1.52222: 1,456 | 3,519 ........ 
"TOURS idad loop | 10,517 6,755 | 25,418 | 3,390 | 4,693 | 5, 040 | 10, 149 


Apparent home consumption....... SS, 782 m 199 124, 983 | 99, 899 141, 697 152, 682 154, 351 | 180, 911 
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PRICES. 


The year 1904 opened with a quiet spelter market, but with a hard- 
ening tendency which developed in February and March and culmi- 
nated in April in an advance to 5.25 cents, New York, for common 
western spelter. Then prices began to sag as the result of a declin- 
ing demand, notably on the part of galvanizers. Stocks accumulated 
until relief was atforded by the sale to Europe of about 6,000 tons in 
August. Very soon afterwards the general industrial revival, which 
was more particularly marked in the iron and copper trades, carried 
spelter with it, à sharp advance taking place in November and Decem- 
ber. Toward the close of the year the price erossed 6 cents per pound 
at New York. 

The following table summarizes the prices of spelter since 1875: 


Prices of common Western spelter in New York City, 1875-1895. 


[Cents per pound.) 


Year. Highest. Lowest. | Year. Highest. | Lowest. 

yp TD 7.35 a 1880 dL oos cedo A OESTE 4. 60 4.25 
by EU TEMPS 8 6.37 | A ad aeos ia idea dE 5. 87 4.40 
| Ere PIPER aae e S 6. 50 5.50- AMA ves UR E Esdrae 5.37 4.50 
E AEA M RON UPLOSMS 5.7 4.25 | jc O eo 5.35 4.62 
A weet 6.25 4.12 | 1800: 024: iia osa s eu emer 6.10 4.20 
ic e ———— 6. 75 4.62 | A c tees eR eiuS 6 4. 65 
A 6 4.75 |j 1892 AAA I E EEEE NIE 4.90 4.35 
Ta 6 A AA A A 4. 50 3.55 
jo. MONET T E 4. 75 4:90-|| A 4 3. 25 
A 4.65 4 A odi eru naue 4.35 3.10 
A REFERRE EMAE E. 4. 62 4 


Price of common Western spelter in New York City, 1896-1904, by months. 


[Cents per pound.] 
January. | February. Murch. | April, 
Year. UM ER - a RS E E 
Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. | Highest.! Lowest. 
1896... oso eas Rcs 4. 05 4 | 4.15 4 4. 15 4. 10 4. 20 4. 05 
AA 4.10 3.90 | 4.10 4 4.15 4.10 | 4.15 | 4.10 
1898. oc caseuec eo ken: 4 8. 90 | 4.10 3. 90 4.25 4.15 | 4. 30 4.15 
INS LLL Lco o ARV 5.70 9. 15 | 6.50 5. 70 6. 50 6. 25 6.50 6. 20 
A 4.75 | 4. 50 | 4.75 4.55 4.70 4.50 4.75 | 4.56 
II. ica 4.15 4.02 | 4.02 3.92 3.05 3.87 4.05 3.92 
1902 oe vae ev ri. 4. 30 4.25 4.25 4 4. 35 4. 20 4. 45 4. 40 
E eesene 4.90 4.55 5.05 4.97 5.76 | — 5.05 5.75 b. 50 


1904... ccce 5.10 4. 90 5.10 4. 95 5. 20 | 5.05 5.27 5. 20 
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Price of common Western spelter in New York City, 1896-1904, by months—Continued. 


{Cents per pound.] 
May. * June. July. August. 
Year. bare reum ee ris eios PR MERE 
Highest.| Lowest. Highest. | Lowest. | Highest. | Lowest. | Highest.| Lowest. 
1696 m 1.15 4 4.15 4 4.10 3.90 3.90 3. 65 
E AAA 4.20 4.10 4.25 4.15 4.30 4.20 4.35 4.25 
PROS T DEN ap 4.30 4.10 5.15 4.30 4.80 4.45 4.75 4.45 
1899... 24 Ez 7 | 6.75 6.75 | 6.15 6.25 6 6 5.30 
I90U0. AAA 4.55 4.50 4. 40 | 4. 16 4.25 4.15 4.15 4.10 
TOO) cui des 4.02 3. 92 4 | 3. 95 3.92 3. 90 4 3.92 
IBN cu do ec tiis 4. 65 4. 40 4.85 | 4.80 5. 35 5. 05 5.50 5.35 
(MW dd 5. 80 75 6. 25 5. 75 6.25 5.87 6 5.80 
(^ MERCED 5.22; — 4.95 495) — 4.75 4.90 4.87 5.07 4.90 
! 
September. October. November. December. 
Year. onec a 
Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. 
Lo ——— M 3. 70 3. 60 3.75 3. 65 4.25 3. 75 4.25 4.15 
IBS Lv A 4.35 | 4.25 4.30 4.15 4.25 3. 90 8. 90 3. 75 
1898:.:55 742225 4 82i 4. 70 5.15 4.821 5. 25 5.15 5.30 4.90 
io AAA 9.75 5.20 5.50 5.15 5 4.50 4.70 4.56 
¡AAA 4. 10 4.05 4.15 4.05 4.30 4.10 4.25 4.05 
¡A 4.10 4 4.35 4.07 4.37 4.30 4.50 4.30 
Mt ees 5.50 5.30 5.50 b. 40 5. 35 5.10 5 4. 50 
IJ90] A coi eve d 6.10 6 6.12 6 6 5.25 5.25 4. 65 
1904 — ct dees 5.15 5. 07 5.37 5.15 5. 80 9. 37 6.12 5.80 
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THE WORLD'S PRODUCTION. 


Messrs. Henry Merton & Co. (Limited), of London, on the basis of 
detailed reports, make the production of spelter in Europe as follows: 


Production of zinc in Europe, 1896-1904. 


[Long tons.] 


Country. 1904. 1903. | 1902. 1901. 1900. | 1599. 1898. 1897. 1896. 
Lm inne P — | ——=1 E, E A, PEA 
Belgium............ 137,7s0 | 129,000 122,030 | 123,360 | 117,355 121,015 | 117, 875 | 114,425 | 111,325 
Rhine district ...... 64,360 | 61,315 55,090 | 55,910 | 51,135 ' 50,735 | 58,090 | 52,740 | 52,735 
Holland ............ 12,895 | 11,515 9, 910 7, 855 6, 845 6, 235 6, 700 6, 600 4,770 
Great Britain....... | 45,490 | 43,415 | 39,610 | 30,055 | 29,830 | 31,715 | 27,940 | 23,550 | 24, 880 
France and Spain... 48,310 | 41,780 | 39,540 | 39,425 | 41,455 | 44,925 | 43,280 | 42,810 | 39,350 
Silesia .............. 123,695 | 116,835 115,280 | 106,355 | 100,705 | 98,590 | 97,670 | 94,045 | 95,875 
Austria and Italy... 9, 100 9, 025 8, 460 7,700 6, 975 7,190 7,115 8, 185 9, 255 
Poland PA 10, 440 9,746 | 8,150 5, 935 5,575 6, 225 5,575 5,760 6, 165 
Total Europe. 452,070 | 422,630 | 398,670 | 376,625 | 360, 475 | 366, 630 | 359,245 | 348,116 | 344, 355 
103,061 | 89,268 | 72,767 


United States....... 166,700 | 142,159 140,114 | 125,734 | 110,612 | 115, 224 


Total world's 
production .| 618, 770 | 564,759 | 538, 784 | 502,359 | 471, 087 | 481,854 | 162,306 | 437,383 | 417,122 


| 
à 


United States' per- 
centageof world's 


production ....... 26.9 25.2 26.0 25.1 23.5 23.9 22.3 20.4 17.4 
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The Vieille Montagne Company is by far the leader among the 
spelter producers of the world, having made at its own works and at 
those controlled by it 87,475 long tons of spelter. Next in importance 
are the New Jersey Zinc Company group, the Schlesische and the 
Hohenlohe works with over 29,000 tons each, followed by the Edgar 
and the Giesche works with over 26,000 tons each, by the Lanyon Zinc 
Company with nearly that quantity, and by the Asturienne and the 
Stolberg companies with over 22,000 tons each. 

The statistics of the zinc industry of Upper Silesia show that there 
were 20 smelting works, with 478 furnaces and 27,560 muflles, which 
employed 6,568 men and 1,187 women. The average wages of the 
former were 995.91 marks and of the latter 337.90 marks per'annum. 
The works consumed 225,768 metric tons of calamine, 370,208 tons of 
blende, and 5,593 tons of furnace by-products. Of the ore smelted, 
511,446 tons was local ore, 2,381 tons was imported from Galicia, 3,119 
tons from Carinthia and Styria, and 69 tons from Hungary. The prod- 
uct was 126,493 metric tons of spelter, whose average value was 428.23 
marks; 3,585 tons of zinc dust; 24,745 tons of cadmium; and 1,403 tons 
of lead. The production of acid was 8,037 metric tons of 50 degrees, 
51,444 tons of acid up to 60 degrees, 50,869 tons of 66 degrees, 134 tons 
of fuming sulphuric acid, and 1,059 tons of liquid sulphurous acid, the 
total valued at 1,757,667 marks. Eight sheet rolling mills employed 
980 men, to whom wages aggregating 883,659 marks were paid. The 
mills consumed 50,627 metric tons of spelter, and produced 49,476 tons 
of sheet zinc and 4:3 tons of lead. The sheet zinc averaged 446.92 
marks per ton. One plant produced 1,625 tons of zinc oxide. 


ALUMINUM AND BAUXITE. 


a 


ALUMINUM. 


PRODUCTION. 


The production of aluminum in the United States has increased 
nearly tenfold in as many years. Two reasons will explain this phe- 
nomenal growth—economic production, which has initiated lower 
prices, and increased consumption, especially in the electrical industry. 

During the year the Pittsburg Reduction Company, the only pro- 
ducer in this country, improved its plants at New Kensington, Pa.; 
Niagara Falls, N. Y.; East St. Louis, Ill.; Bauxite, Ark., and Shaw- 
enegan Falls, Quebec. 

The prosperity in the aluminum industry has been shared also by the 
Royal Aluminium Company, Shawenegan Falls, Quebec, Canada; the 
British Aluminium Company, with works at Foyers, Scotland; the 
Société Électro-Métallurgique Francaise, of Le Praz, Savoy, France; 
the Compagnie des Produits Chimiques d'Alais, of St. Michel, Savoy, 
France; and the Aluminium-Industrie-A ktien-Gesellschaft, of Neu- 
hausen, Switzerland; Rheinfelden, Baden, Germany; and Lend Gastein, 
near Salzburg, Austria. 

The processes employed are the Hall in the United States and Can- 
ada, the Hall and Minet and the Heroult in France, and the Heroult 
in Switzerland, Germany, and Austria. 

The magnitude of the aluminum industry is shown by the following 
statistical data, the first table giving the production of aluminum in 
the United States since the beginning of the industry in 1883: 


a Credit for the report on aluthinum and bauxite should be given to Dr. Charles C. Schnatterbeck.— 
D. T. D. 
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Production of aluminum in the United States, 1883-1904. 
[Pounds.] 

Year. Quantity. Year. Quantity. 
ISAS cil ees ee eee ieee eae AS | LS ues neges a 920, 000 
I wc C UNO MNT 1, 300, 000 
WROD 1 cou sud v ces e sc eeu p MA ed PASE NI. rcp 4, 000, 000 
IM ii Sana CN WARIEEEE MINCE 3,000 || A aso  ieQwbe ene eee tee ne 5, 200, 000 
SST EE ES A 18,000 ]| W99 ii rd ERU A ERU ERE 6, 500, 000 
A ai nee 19,000 | 1900 Ll tada 7, 150, 000 
T889 A O II O Ee E AAA Reg ces ae gene Su 7,150, 000 
1890 A eda wie Pe ee VR ERE 61: 28I ib 1008 Loue ces he caue a E i End E Eas 7, 300, 000 
A E E D cents 190;000 | 1909. sec vv xx Ihe pO RI e RRGXOAE 7, 500, 000 
jo a vr E E as 2939; N85-1. A E we XC wa m RR mes a 8, 600, 000 
TAOS Coll e O iskced lee qid 333, 629 

i Total dias. het toes da ua 7,062, 77 
A P 550, 000 y f 2 
a«&onsumption. * 
IMPORTS. 


In the first table below are given the quantities and values of the 
aluminum imported into the United States from 1870 to 1890, and 
in the second table are given the quantities and values of crude and 
manufactured aluminum imported from 1891 to 1903. 


Aluminum imported and entered for consumption in the United States, 1870-1890. 


[Pounds.] 
Year ending— Quantity. | Value. 4 Year ending— Quantity. | Value. 
June 30— June 30— 

IRTU cios eeu etras Rasdcte eds $95 | I8BI A erat ose eee 517 $6,071 
E secs e dca A Det 341 | bis 557 6, 450 
Y A ide awed leet eee ees DOSS oes est ere PEIERE 426 5, 070 
IM rte 2 2 jS C — n 595 8, 116 
IB op ure E 083 2,125. TEST A A cit 439 4,736 
A tote nionee 434 1,355 | December 31— 

I8IÓ..2 55. 444 van e Ex 139 1,412 INNO caus ise dae c RS 452 5, 369 
A op cds 131 1,551 ^ PL € € 1,200 | — 12,119 
1878 Pm 251 2,978 | TOSS ote 1,319 14, 056 
ro AA — TS 284 3, 423 TRS — ates 998 4,840 
1890: A ee euet 341 4, 042 1990 MERE 2,051 7,062 
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Imports of crude and manufactured aluminum, 1891-1903. 


cas | o a] 
Calendar year. EN Manne) Rd 
Quantity.| Value. 100. | Value. Quantity. Value. 

- Pounds. | Pounds, | 
Oct 3,922 | $6,266 | 10,033 181,135 .......... ain $1,161 | $8, 562 
1808 Loser su Ee Sor ERIEA RI 43 51 | 11,540 |! 1,202 .......... iesus | 1, 036 2, 289 
os (exco va RS REA E Rim 7,816 4, 683 | 18,700 | 1,903 '.......... e | 1,679 8, 265 
IRSE 22i. OE RR ERTPETEES 5, 306 2,514 10,780 | 1,210 DIT RP DNE 356 4,110 
A cscs ae E 25, 294 7,814 6,610 646 oo ssEEEes NR EE 1, 841 10, 301 
1806 pce rcs evades ERE RE TAE 698 691 4,657 | 523 AAA aaa 2, 365 3, 479 
1807 A 1,822 1, 082 4,260 368 4,424 | R, 058 221 4,729 
1898 A era eR xia 60 30 2, 000 174 18,142 | 8,991 4,675 | 13,870 
jh. RET 53,622 9, 425 693 112 4, 251 2,413 5, 303 17, 253 
AA eel eee 256, 559 | 44, 455 1,103 102 4, 204 | 2,776 3, 111 50, 444 
MOL odia 564, 803 A o9 ox 7,764 | 5, 319 261 | 109, 748 
AAA —ÓÀ— Severe 745,217 | 215,032 | 210 32 4,652 | 2,548 1,239 | 218, 851 
1908... a 498, 655 139, 298 | ta Med | Pansa 4, 276 | 2,818 1,355 | 143, 471 


WORLD'S PRODUCTION. 


The following table gives the world's production of aluminum in 
1901, 1902, and 1903: 


World's production of aluminum in 1901, 1902, and 1908. 


[Metric tons.] 


| 1901. | 1902, 1903. 
Country. i—mar 
| Quantity. Value. Quantity. Value. Quantity. Value. 
United States ................ 3,244 82,235,000 3, 311 | $2, 240, 900 8, 402 $2, 325, 000 
Switzerland.................. 2,500 | 1,225,000 2,900 | 1,201,425 2, 500 ], 413, 125 
Erice 12 e D RA SEES 1, 200 560, 000 1,355 638, 830 1,700 849, 025 
United Kingdom ............ 560 | 267.680 600 303, 000 650 328, 250 
Total........eeeees eene 7, 504 | 4, 290, 680 | 7,766 | 4,984,155 8,252 | 4,915, 400 


A departure of some interest is the attempt to utilize the extensive 
deposits of bauxite at Leece, Italy; and the water fulls of Pescara to 
generate electric power for the purpose of manufacturing aluminum. 
It is understood that Italian and German capital has become interested 
in this new enterprise. 

INVENTIONS. 


Inventions have been many in 1904, not alone in the United States 
but also in Great Britain, Germany, and France. Among the more 
important is an electrolytic process for manufacturing aluminum, 
described in United States patent No. 763479, issued to Gustave Gin. 
This method consists in decomposing by an electric current an electro- 
lyte of fluoride of aluminum and sulphide of sodium. Walter Rübel 
has also perfected a process (U. S. patent No. 770389) of producing 
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aluminum by mixing clay with phosphate of calcium, sulphuric acid, 
and a carbonaceous substance, subsequently heating the mass. 


PRICES OF ALUMINUM AND ITS CHIEF ALLOYS. 


For several years there has been no change in prices of aluminum, 
although current quotations are considerably lower than they were a 
decade ago, when it was acknowledged by manufacturers throughout 
the world that prices must recede if aluminum was to replace copper 
as an electrical conductor. Some of the earlier sales were made to 
electrical engineering firms at as low as 28 to 29 cents per pound deliv- 
ered, and since then the continued high price asked for copper has 
given further advantage to sellers of aluminum. In 1895 the prices 
for aluminum were 48 cents to 63 cents per pound for No. 1, 98 per 
cent pure, and 45 to 55 cents per pound for No. 2, 94 per cent pure. 
Ten years later, in 1904, the schedule of prices was as follows: 


Prices per pound of aluminum and its alloys in 1901, 1902, 1903, and 1904. 


Small 100-pound 1.000- | 2,000- 
lots. lots, pound lots. pound lots. 

Cents.: Cents. Cents. Cents. 
No. 1 (aluminum, 99.75 per cent)......................... 37 | 35 34 33 
No. 2 (aluminum, 90 per cent).....................Lllur.. 34 33 32 31 
Nickel aluminum casting metal (10 per cent nickel) ... 39 35 34 33 
30 29 27 


Special casting alloy (80 per cent aluminum)............ 35 
: | 


The value of aluminum bronze ingots varies from 19 cents per pound 
for 24 per cent to 214 cents per pound for LO per cent alloy. A grad- 
uated price list is issued for seamless aluminum tubing, and for rod, 
wire, and sheet metal, the variations depending principally on size. 


TECHNOLOGY. 


Uses.— Aside from the electrical industry in which aluminum is 
gaining favor as a substitute for copper conductors for the transmis- 
sion of light and power, there has been expansion in other directions. 
The steel industry has become an important consumer of aluminum. 
Usually from 2 to 5 ounces of aluminum are employed per ton of 
open-hearth steel made, and from 6 to 8 ounces for Bessemer steel. 
The object in adding aluminum in the casting ladle is to reduce the 
slag or oxide formed while pouring the steel. If every ton of steel 
manufactured in the United States in 1904 had been subjected to this 
treatment there would have been something like 5,000,000 pounds of 
aluminum consumed. Among the other uses of aluminum may be 
mentioned spools and bobbins for textile mill work, household and 
military utensils, parts of vibrating and reciprocating machines, equip- 
ments for railway cars, oil cups on locomotive driving shafts, pigment 
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and foil to replace silver and tin, letter boxes, lithographic plates, 
alloys, in pyrotechny asa substitute for magnesium, in patented explo- 
sives like ammonal, in pattern making to replace wood, acid carboys 
and other chemical vessels, cash checks, bicycle and motor car fittings, 
chains for hoisting, and jewelry. 

Flectrical conductors.—This is one of the most promising fields for 
aluminum. As compared with copper, the cost of transportation and 
erection of aluminum conductors is less, the durability greater, and 
the cost of maintenance lower. Contrary factors on the part of alu- 
minum conductors are difficulty in making joints, sag due to large 
coefficient of expansion, and insufficient strength of the wires in sizes 
ordinarily employed for telegraph and telephone lines. A small per- 
centage of copper added to aluminum would increase the strength of 
the wires, but somewhat impairs their conductivity. However, there 
have been some large installations of aluminum conductors for trans- 
mitting light and power to important manufacturing and railway 
plants. 

Soldering aluminum.—'This is one of the perplexing problems which 
have a deterring influence on the development of the aluminum manu- 
facturing industry. Mechanical joints give some satisfaction, but 
there are numerous instances where soldering would be preferable, 
and it is not surprising that inventors have visions of vast wealth 
should they succeed in patenting an ideal solder for aluminum. In 


- United States patent, No. 778025, Ricardo Fortunand Eduardo Semprum 


describe a solder consisting of silver, aluminum, and tin partially phos- 
phorized and zinc partially sulphurated. L. Trezel (British patent, 
No. 4673, of 1904) suggests a solder made of bismuth, zinc, and nickel 
combined. A flux consisting of chloride of silver or mercury, form- 
ing an alloy on the surface of aluminum, will facilitate soldering, 
according to C. Ellis and O. J. Flanigan (British patent, No. 26292, of 
1903). 

Electroplating.—Investigations in electroplating aluminum are 
many, but comparatively few have resulted satisfactorily. An inter- 
esting patent (Great Britain, No. 21609, of 1903) has been taken out 
by G. Creswick and H. Shaw for preparing aluminum articles for 
gold and silver plating by first depositing on the aluminum a film of 
tin by immersion in a bath of chloride of tin and ammonium alum. 

Thermit.—The consumption of thermit shows marked expansion. 
Russia has purchased heavily to repair its damaged war ships. Ther- 
mit consists of four parts of powdered aluminum and one part of 
powdered oxide of iron, mixed mechanically. The inventor, Doctor 
Goldschmidt, buys the aluminum in lump form and the sesquioxide of 
iron in the shape in which it comes from rolling mills as a by-product. 
Thermit is made in Germany and is imported into the United States, 
paying a duty of 45 per cent ad valorem. For welding iron and 

H. Doc. 21,59-1——19 
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steel and for reducing refractory oxides thermit has no equal. By its 
use carbonless metals can be manufactured at considerably less cost 
than heretofore. Chromium metal, 98 to 99 per cent pure, free from 
carbon, can be bought in New York at 80 cents per pound; manganese, 
98 to 99 per cent, technically free from iron, at 75 cents per pound, 
and molybdenum, 98 to 99 per cent, at $2.75 per pound. 

A valuable by-product in the thermit process is the aluminogenetic 
slag. This is produced largely in the purification of chromium. The 
slag, or artificial corundum, called ‘‘corubin,” is nearly free from such 
impurities as oxide of iron and silica, and is absolutely free from 
water. This no doubt explains its greater hardness as compared with 
natural corundum. Corubin is used for emery wheels and for chemical 
vessels, because it can be made plastic by the addition of clay, as a 
refractory coating for bricks which are subjected to high tempera- 
tures, and for making crucibles for the thermit welding process. 

Alloys.— This is a fertile field for invention, to judge by the many 
patents issued for aluminum alloys having unusual hardness, strength, 
and resistance to distortion from impact, pressure, or extension, and 
with the further advantage of melting readily at a low temperature 
and of flowing freely and shrinking little on cooling. These alloys 
contain varying percentages of aluminum in combination with copper, 
nickel, silver, zinc, magnesium, manganese, tin, chromium, tungsten, 
titanium, and vanadium. Some of the better known alloys are par- 
tinium, magnalium, zincalium, albradium, alumard, macadamite, ferro- . 
aluminum, wolframium, romanium, aluminum-nickel, aluminum-zinc, 
and aluminum-silver. An improved alloy for light articles has been 
patented (Great Britain, No. 22073, of 1903) by F. W. Green and 
T. Prescott, which consists of 70 to 90 parts aluminum, 5 to 18 parts 
magnesium, and 2 to 12 parts cadmium. A process to harden alum- 
inum by melting with a small proportion of potassium chloride has 
been patented (Great Britain, No. 20758, of 1903) by C. Sorensen. 

Some interesting experiments with alloys have recently been made 
at the German Imperial Laboratory. One specimen contained 15 per 
cent aluminum, 61.5 per cent copper, 23.5 per cent manganese, and 0.1 
per cent lead. A second specimen showed the presence of 10.7 per 
cent aluminum, 67.7 per cent copper, 20.5 per cent manganese, and 
1.2 per cent lead. Rods were turned from these alloys 18 centimeters 
long and 0.6 centimeters in diameter. The first-named alloy could 
be easily worked, but the second proved to be somewhat brittle. 
The rods were submitted to a magnetizing force and an induction test. 
The alloys were found to be somewhat magnetic, and at varying tem- 
peratures showed remarkable properties. 
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BAUXITE. 
PRODUCTION. 


The putput of bauxite in the United States in 1904 amounted to 
47,661 long tons, valued at $235,704, as compared with 48,087 tons, 
valued at $171,306, in 1903, a decrease in quantity of 426 tons and an 
increase in value of $64,398. More than one-half the production in 
1904, was reported by Arkansas, the remainder being from Georgia 
and Alabama. Deposits of bauxite also occur in several other States, 
especially North Carolina and South Carolina, but the mineral is not 
pure enough to encourage extensive development. 

The following table gives the production and value of bauxite for 
each year since 1889: 


Production of bauxite in the United States, 1889-1904, by States. 


[Long tons.) 

Year Georgia. | Alabama. | Arkansas. Total. Value. 
e Dean | A AN 728 $2, 366 
E EEE arte wes oat ce aetna A cece deserts | 1,544 6, 012 
E A A URP | 3,301 ! 902 |...... NE 3,593 11,675 
D" ———— — | 5,110. B408 WR | — 10518| 84,188 
DT MIND ee ae ET | 2,415" Gel MM 9,179 | 29,507 
T, VRAC MERE | 2,050 | 9,016 | osito: 11,066 | — 35,818 
TO MENTOR RONDE PORT anne oh HEEL ET 3o. Ji oot | 17,069 44, 000 
(NGG tas OA A: | 7,313! — 11,051 [...........-: 18,364 47,338 
|| NEM IS RUE 7,507} 13,083 |... 20,590 | — 57,652 
|, See TRE QE CURES A A cae Dad 25, 149 75, 487 
A Mean eeeda tie sata cots | 15,736 | — 14,499 5,045 35,280 | 125,598 
T NOR aE ODD On eR ae 19, 739 3, 445 23, 184 89, 676 
A IS VIN! 18, 038 867 18, 905 79,914 
E E II E A Ais 22,677 4, 615 27,322 | 120,366 
TOG REOR 22,374 | 25,713 48,087 | 171,306 


A ck T 21,913 25,748 | 47,661 235, 704 
| 


—À + ——— — 
s 


The figures showing the output and value of the production of 
bauxite during 1904 have been received directly from the individual 
producers, and have also been approximately confirmed by Mr. Wil- 
liam G. Neilson, of the Republic Mining and Milling Company. 

In the past two years the United States has madea large production, 
but the supply is insufficient to satisfy the demand. Consequently 
there were imported in 1904 a total of 15,475 long tons of bauxite, 
valued at $49,577, the duty being $1 per ton, which is equivalent to 
nearly 30 per cent of the average invoice value. The greater part of 
these imports is red bauxite from France, analyzing from 50 to 62 
per cent alumina, from 24 to 28 per cent ferric oxide, and from 1 to 
T per cent silica. The white variety contains from 65 to 74 per cent 
alumina, from 0.25 to 3 per cent ferric oxide, and from 12 to 18 per 
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cent silica. The red bauxite is used for the manufacture of aluminum, 
and the white for the preparation of alum and aluminum sulphate. It 
is also customary to utilize the intermediate varieties mixed with clay 
for fire brick. A typical domestic alum bauxite contains from 60 to 
61 per cent alumina. 

In three years there have been no exports of bauxite, high ocean 
freight rates, coupled with an increasing domestic consumption, ex- 
plaining the situation. 

CONSUMPTION. 


In order to show the annual consumption of bauxite and its value in 
the United States during the last seven years, the following table has 
been compiled, which includes the annual production, imports, exports, 
and consumption, together with the value of each, respectively: 


Production, importa, exports, and consumption of bauxite in United States, 1898-1904. 


[Long tons.] 


Production. Imports. Exports. Consumption. 
Year. A à A amas M Ecc 

Quantity. | Value. Quantity. Value. |Quantity.| Value. Quantity. | Value. 

Pes coal | ‘ SERRE tie ie oll ae et 
TROB soc Sek dees 4 5,119 | 875,437 1,201. $4,238 1,000 | $2,000 | 25,350 | $77,675 
TROD od 35, 280 | 125, 598 6, 666 23,765 2, 030 4,567 39, 016 144,799 
1900 sc seus 28,184) 89,676 8,656 | 32,967 1,000 3,000 | 30,810 — 119,643 
I900 aaa 18, 905 79,914 18,313 67,107 1, 000 3, 000 36,218 | 144,021 
1 c adeo co Det 27,322 | 121,465 15,790 54, 410 Nilh cies 13, 112 175, 875 
1908 — 48,087 | 171,306 | 14,889 | 49,684 Ni 62,976 | 220,990 
jud: AA eee 47, M 235, 704 | 15, 374 49, 257 NIK ossa gastra | 63, 035 285, 961 


In the seven years mentioned the consumption in this country in- 
creased over 148 per cent. 


PRICES. 


There has been comparatively little variation in selling prices, not- 
withstanding the expansion in consumption. Factors that have decided 
this policy were large reserves of bauxite in the producing States and 
cheapness with which it can be mined. Besides, some of the larger 
consumers produce most of the bauxite they need. The value of first. 
grade mineral, free on board at mines, is $5.25 to $5.50 per long ton, 
and of second grade $4.50 to $4.75 per ton. Not infrequently pro- 
ducers pay a freight rate of $2.50 to 85 per ton from point of ship- 
ment to the consumers! works. 


WORLD'S PRODUCTION. 


There has been a healthy growth in the production of bauxite in 
France, primarily because of the profitable trade with the United 
States. The output in Ireland is necessarily limited by the high tenor 
of silica in the ore, which has greatly impaired its industrial value. 
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Deposits are known to exist also in Austria, Styria, and Italy, but 
only those in Italy are likely soon to be developed on a commercial 
scale. 

The following table shows the world’s production of bauxite in 
1902, 1903, and 1904: 

World's production of bauxite, 1902-1904. 


[Metric tons.] 


1902. 1903. 1904. 


Country. HACK CEA - 
Quantity.| Value. (Quantity, Value. |Quantity.! Value. 
United States ............................ 29,769 , $121, 465 48,856 | $171, 306 47,661 | $235,704 
FTN iden eU DE ELE dna ei. 96,900 | 174,685 | 133,890 | 229,148 |..........].......... 
United Kingdom ........................ 9, 192 13, 395 6, 226 TOON ME P 


Totale e Nama e apii 135,861 | 309,545 | 188,972 | 407,822 |..........].......... 


Since 1900 there has been a marked increase in the world's produc- 
tion, and the installations made at the various plants to meet the grow- 
ing demand indicate that there will be further expansion in mining. 


ALUMINUM SALTS. 


The production of aluminum sulphate amounted to 74,481 short tons, 
valued at $1,417,867, in 1904, as against 80,726 short tons, valued at 
$1,614,520, in 1903. Of crystallized alum there was manufactured 
11,563 short tons, valued at $319,189, in 1904, as against 7,514 tons, 
valued at $210,910, in 1908. Bauxite and Greenland cryolite were the 
raw materials used. The producers of alum and aluminum sulphate 
are the General Chemical Company, the Pennsylvania Salt Manufac- 
turing Company, Harrison Brothers, the Cochrane Chemical Company, 
Charles Lennig & Company, the Erie Chemical Company, the Detroit 
Chemical Company, the Merrimac Chemical Company, and the Jarecki 
Chemical Company. Their plants are distributed through Buffalo and 
Brooklyn, N. Y.; Everett and Woburn, Mass.; Philadelphia and 
Natrona, Pa., and Camden, N. J. 

Aluminum sulphate, worth 75 cents to $1.50 per pound at New 
York, is a good fireproofing material for wood, as it checks combus- 
tion by forming an infusible and nonconducting coating. It is also an 
excellent substance for preserving wood from decay. It is claimed 
that aluminum sulphate possesses antiseptic and preservative proper- 
ties and has the additional advantage of remaining permanently in the 
wood. According to Joseph L. Ferrell * the strength of the solution 
is about 15° B. In treating ties and other timbers, where it is essen- 
tial that they should be made proof against decay as well as fire, a 
certain quantity of ferric sulphate is added to the aluminum-sulphate 
solution. In either case the solution is applied under a pressure of 


a Jour. West. Soc. Eng., February, 1904. 
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from 450 to 600 pounds per square inch. No preliminary steaming 
or vacuum process is employed. Wood treated in this manner, when 
subject to intense heat, will char at the point of cantact, but will not 
burst into flame. The average cost of treating wood is about $9 per 
1,000 feet. 

Alum, employed largely in paper manufacturing, sells in New York 
at $1.75 per 100 pounds for lump, $1.85 for ground, $1 for porous, and 
$3 for powdered. 

Other aluminum salts are in little demand. 


Production and imports of alum and aluminum sulphate into the United States, 1898-1904. 


[Short tons.] 


Production. Imports.a 

Year. -œ> Alum. Aluminum sulphate: .| Quan- — Value 
RUuan ope Value. ¡Pe rton. Quantity. | Value. Per ton. tity.b per ton. 

E o OE 18.791 | 8563, 730 | $30. 00 56, 663 | | $1,416,675 | $25. 00 893 $16,187 | $18.13 
pu — M 27,276 | 845,556 | 81.00' 81,805 ' 2,106,479 | 25,75 858 + 14,953 17.49 
TM as 20,531 | 615,930 | 30.00 61,675 | 1,480,272 | 24.00 1,169 | 22, 283 19. 07 
Oleiros 7,775 | 233, 250 | 30.00 74,721 | 1,793,304 | 24,00 1,091 , 20,781 19. 05 
IW dives paix us 8,539 | 299,500 | 27.00 80,075 ' 1, 938, 671 24.25 16, 808 18.11 
1908 ada 7,574 | 210,910 | 27.85 | 80,726 |. 1,614,520 | 20.00 776 | 14,483 | 18.06 
pe 11,563 | 319,189 | 27.60 | 74, 481 | 1,417,867 | 19.04 878 | 17,116; 19.49 


| 


ous alumina, alum, alum cake, aluminum sulphate, aluminous cake, and alum in crystals 
or groun 

d There was also imported in 1898 1,205 short tons ($76,854) of aluminum hydrate, or refined bauxite; 
in 1599, 1,926 tons ($119,202); in 1900, 2,207 tons ($148,832); in 1901, 1,956 tons ($146, 102); in 1902, 339 tons 
($21,235); in 1943, 1,356 tons ($93,405), and in 1904, 15 tons (82,575). 


QUICKSILVER. 


PRODUCTION. 


The production of quicksilver in the United States during 1904 
amourited to 34,570 flasks (of 764 pounds each up to June 1, 1904, 
and of 75 pounds each since that date), valued at $1,503,795, as com- 
pared with 35,620 flasks, valued at $1,544,934, in 1903, a decrease in 
quantity of 1,050 flasks and in value of $41,139. 


TEXAS. 


The production of quicksilver in Texas increased in quantity from 
5,029 flasks in 1903 to 5,336 flasks in 1904, a gain of 307 flasks, and 
increased, in value from $211,218 in 1903 to $239,116 in 1904, a gain 


of $20,898. 
CALIFORNIA. 


The quicksilver production in 1904 amounted to 29,217 flasks, valued 
at $1,970,940, as against .30,526 flasks, valued at $1,330,916, in 1903, 


a loss in quantity of 1,309 flasks and in value of $59,976. 
Total production of quicksilver in California, 1850—1904. 


[Flasks of 764 pounds net; 75 pounds net since June 1, 1904.) 


\ 


Year. Quantity. Year. Quantity. Year. Quantity 
1850..........-.- eee 7,723 | 1869................. 33, 811 || 1888...............-- 33, 250 
185]. c cooe suo deus 27,779 | 1870................. 30,077 || 1889................. 26, 464 
ji. AD 20,000. 187l. m 31,686 || 1890................. | 22, 926 
1866 m TIC 22, 28A || 1872... ci scans 31,621 || 1891................. 22, 904 
cs 30,004 || 1873. ................ 27,642 || 1892................. 27, 993 
LL prp 83,000 | 1874................- 27,756 || 1893................- 30, 164 
1 RR. 30,000 || 1875................. 50,250 || 1894................- 30, 416 
E codo Ere RA 28,204 || 1876..............--. 72,716 || 1895................. 36, 067 
I8OR ia rca Pk dr 31,000 || 1877................- 79,395 || 1896................. 30, 765 
| esses 13,000 || 1878................. 63,880 | 1897................. 26, 691 
1960 2d 10,000 || 1879................. 73,684 || 1898................. 31, 092 
LES TET 35,000 || 1880................. 59,926 || 1899................. 29, 454 
1869.15. as 42,000 || 1881l................. 60,851 || 1900................. 26, 317 
1868 AS 40,531 || 1882................. 62,732 || 1901................. 26, 720 
Minos aiii 47,489 || 1883................. 46, 725 | 19099. tas 28, 972 
A 53, 000 | E eT 31,913 ' 1903... essen 530, 591 
a A 46,550 || 1885................. 82, 073 | E oe eere c 29,234 
pM NC sod DE 29, 981 a 1,972,856 
N68 A 47,728 | E AAA | a 33, 826 


aIncludes 65 flasks from Oregon. bIncludes 65 flasks from Nevada. 
cIncludes 17 flasks from Nevada. 
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The production of quicksilver in California, by counties, for 1903 
and 1904, is given in the following table: 


Production of quicksilver in California, by counties, during 1908 and 1904. 
[Flasks of 764 pounds net; 75 pounds net since June 1, 1904.] 


1903. 1904. 
E County. q ARA MEME 
Quantity. Value. Quantity. Valne. 

COLUSK ia daa 510 $21,708 400 $17, 400 
LARES 2, 130 85, 520 3, 044 132, 414 
NAPA A 7,859 359, 006 5,329 231,811 
Bán Benito... Ss ts oes dominia a em nae EEn 8, 150 370, 000 8, 480 363, 880 
Ban Luis ODISPO otitis 4,592 185, 430 4,896 212, 976 
Banta CATA: in A AE As 4, 658 200, 330 3, 889 169, 172 
SOMO AS 377 16, 400 
SONOMA cortada OS 2,361 97,766 2, 700 117, 450 
A p 266 11, 156 102 4, 437 

Total stasis sek A tus badur ud us 30,526 | 1,330,916 29,217 | 1,270,940 


PRICES. 


The average price for quicksilver per flask in San Francisco was 
$44.10 in 1902, $45.29 in 1903, and $43.50 in 1904. 


IMPORTS. 


The following table shows only slight changes in the imports of 
quicksilver, which have been merely nominal for the last ten years: 


Quicksilver imported and entered for consumption in the United States, 1867-1904. 


(Pounds.] 
Year ending— Quantity. | Value. Year ending— Quantity. | Value. 
June 30— December 31— 
Id es emus eias Ead $15, 248 I886 sica 629, 888 | $249, 411 
pr. edhe See 152 68 Ios 419, 934 171, 431 
1869. A iaaaa eaire 11 1889 cos cud ee 132, 850 56, 997 
1870. as yiee 239, 223 | 107,616 1889 A 311, 514 162, 061 
ETA E EE E E TEE 304, 965 | 137,332 o 525 A E 802,871 445, 807 
| Ey ORE 370,353 | 189,943 1 AA utu ed 123, 966 61, 355 
jr A E E E 99, 898 74,146 T892 ia EN" 96, 318 40,133 
e A M 51,202 | 52,093 D O 41,772 17, 400 
A RCRUM EH 6, 870 20, 957 o iocos ru exea 7 6 
ios, 78,902 | 50,164 | RM TD 15, 001 7, 008 
TST SEHE S 3k, 250 19, 555 TOG Aaa 305 118 
TBS ERR NEED 291,207 | 135,178 BOT esee Lii micCSE ebd 45, 539 20,147 
ISI9: o. ova p vtt Re 519,12» | 217,707 o A 9 5 Eds 81 51 
A ER NANCHLS 116, 700 48, 463 E1809. Sese o E EE A 131 83 
TSS AAA ME TONNES 138,517 57, 733 1900 ar Sane ese 2,616 1, 051 
TSS? AA a8 597,898 | 233,057 1901 EEE 1, 441 789 
A erbe E UR 1,552, 738 | 593,367 e AA eig ovs (a) 2, 166 
AA 136,615 | 44,035 1908 MN PUN (a) 1,065 
sis eps 257,659 | 90, 416 1004 o octets M die int (a) 1, 405 


i 


a Not stated. 
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EXPORTS. 


The following table gives the exports of quicksilver from San Fran- 
cisco during the years 1903 and 1904, amounting, respectively, to 
10,722 flasks, valued at $446,845, and to 16,351 flasks, valued at 
$650,076: 

Erports of domestic quicksilver from San Francisco in 1903 and 1904. 


[Flasks of 76, pounds net; 75 pounds net since June 1, 1904.) 


1903. | 1904. 
Country. n D UOTE, em 
Quantity. * Value. | Quantity. | Value. 

China (Hongkong) A A RN 5,250 $213,125 9,000 | $350, 290 
MEXICO iaa 3,320 | 143,474 3, 43:3 145, 004 
Jas tesceesxs cR eise or REM de pAME eu i eI 1,370 , — 56,475 2, 582 99, 553 
HOBDQOUPRS E Ss VET E 671 29, 181 718 29, 365 
British Columbia 29 eos EXUESE RS EPISC RENE E 7 2,074 205 8,739 
ROTA A IA E 25 1, 092 24 960 
Costa: Ria ne 10 449 59 2, 482 
COLOMBIA 0 A A A A AG 7 BOS A PAE 
A A O ped vna 6 263 17 677 
Russi. AA a Ta ERE 5 POY estes ea Ae O 
Russian China ............. e e as Derio : O PRIME 
A A O 2 KY 1% 762 
AAA A Ene cM eda S 294 12, 200 
AAA e rre sree In tust ode ieee PA EUNTES 1 44 

Total ista 10,722 | 416,515 16,351 | 650,076 


In the following table the quantity and value of quicksilver exported 
from the United States from 1880 to 1904, inclusive, are given: 


Exports of quicksilver from the United States, 1880-1904. 
[Flasks of 76} pounds net; 75 pounds net since June 1, 1904.] 


Year. Quantity. Value. Year. Quantity. Value. 

jb... LETT T ER 37, 210 | $1,119, 952 || 1893 .......oooooomoo.... 16, 631 | $512, 410 
2L.) pec T 35, 107 1,025,299 A tart tn 14, 408 397,528 
A EE eI dC x 33, 875 YES, 454 || 1595 ee ee 15,542 482, UNS 
TOSS odie cc bezwevad xoi 30, 072 808,353 || 1890 .....ooooorocomomo..mo.. : 19,944 613, 437 
p A A 7,370 199, 685 || INGT ria 13,173 391, ^19 
IRAD eqs cx ex ies ddp rats 6, S02 209,753 | TSUN cool llle ce eee eee 12, 830 440, 557 
LBRO I E eel 8, 091 204, 956 || 1899 Le eee 16,517 609, 586 
as E 112 |! 1900 Lieu esee 10,172 425, 812 
) Eeto 6 oo ere PDT | 10, 651 400,890 |) 1901 Loc. ccs sevice wee Re 11,219 475, 609 
VE Esos. eet E S repaid | 5,111 PA B CERE Wl IOS dota 13, 217 575, 099 
A A | 2. 069 93; 192-1 E SP sore e y dee cn 17,577 719,119 
Ia as rs 3, 714 145,502 | 19H A hw atra winwb sie 21, 064 847, 108 
A O | 3,618 133, 626 


WORLD'S PRODUCTION AND VALUE. 


With the exception of a few minor discoveries the greater part of 
the world's consumption of quicksilver is satisfied by the older mines. 
Spain, long the leading producer, is now second to the United States. 
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Besides the famous Almaden mines, worked by the Rotbschilds under 
a renewal Government agreement for ten years from 1900, there are 
commercial deposits in the provinces of Almeria, Granada, and Oviedo. 
Spanish quicksilver usually sells in London at 1 shilling per flask 
higher than the Italian metal. This difference is partly explained by 
the Spanish export tax of 540 pesetas per 100 kilos, imposed in 1898 as 
a result of the Spanish-American war. The Italian output from mines 
near Monte Auriate, Tuscany, is not large, therefore any variation 
in price of other brands would not influence this market appreciably. 
The imports of quicksilver into Great Britain in 190£ amounted to 
2,491,442 pounds, of which there was reexported 2,045,863 pounds. 
In 1903 the imports were 2,616,498 pounds and the reexports 1,413,498 
pounds, indicating that the consumption in 1904 showed a falling off. 
The Idria mines in Austria rank third in the list of producers, and 
although they have been worked for four hundred and twelve years 
their ore reserves are estimated to last forty or fifty years longer at 
the present rate of mining 0? over 500 tons per annum. 

Another country to show an increased consumption is Germany, 
which imported in 1904 a total of 1,522,964 pounds and reexported 
only 94,772 pounds. In 1903 the imports amounted to 1,485,496 
pounds, of which there was reexported 136,648 pounds. 

Russia has enlarged the output of its mines in the Ekaterinoslav 
district, which are being worked by A. Auerbach & Co. An appre- 
ciable quantity of quicksilver is exported annually to Hamburg, 
Germany. 

In Mexico the great activity in the gold and silver mines has given 
an impetus to the quicksilver industry, especially in the Guadalcazar 
district, in San Luis Potosi, and at Huitzoco, in Guerrero. Other 
deposits are at Ranas, in Quertara, and at Batuc, in Sonora. 

Quicksilver also occurs at Yulgibar, in New South Wales; at Huan- 
cavelica, in Peru; at Taghit, in Algeria; in Japan; in Germany; and 
near Akluri, in Turkey. 


World's production and value of quicksilver in 1901, 1902, 1903, and 1904.4 


[Metric tons.] 


1901. 1902. 1903. 1904. 
Country. HE m 
bie Value. bre Value. rs Value kind Value. 
United States ............ 1,031 [$1,382,306 | 1,190 [$1,407,848 | 1,237 181,544,934 | 1,188 |$1,503, 796 
Austrin pc 5:25 647,513 511 568, 929 520 621,753 536 602, 238 
Mia 278 361, 400 260 310, 080 | 314 373, 065 855 396, 335 
Russia os is cx x tee sae 368 445, 284 416 506, 366 | 362 430, 196 893 441, 597 
Spain .............-- eese. 754 | 1,105,890 | 1,425 | 1,941,387 914 | 1,092,939 | 1,020 | 1,146,132 
Tol 2,956 | 3,542,392 | 3,802 | 4,794,610 | 3,347 | 4,062,187 | 8,492 | 4,090, 097 


a Mexico exported 330 tons of quicksilver in 1901 and 190 tons in 1904. 
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p. 581. 

Pagliucci, F. D. The Huitzueo, Mexico, quicksilver deposits. npinesané and 
Mining Journal, February 18, 1905. 

Aguilera, J. G. The geographical and geological distribution of mineral deposits 
of Mexico. Transactions of American Institute Mining Engineers ( Mexican), 
volume 32, 1902. 

Peru: 
Boll. del Cuerpo de Ingenieros de Minas de Peru; No. 7, Lima, 1904, 


STEEL AND IRON HARDENING METALS. 


By JoserH Hype PRATT. 


INTRODUCTION. 


There are a number of metals that are being used for steel and iron 
hardening purposes, and, although this is not the principal use of 
some of them, still, on account of the importance in the arts of this 
particular use, they are treated together under the one subject of steel 
and iron hardening metals. Under this head are included all the min- 
erals containing these metals that are mined commercially, when the 
metal or the product obtained from them is used to some extent for 
steel-hardening purposes, whether or not this is the main use of the 
mineral or metal. The metals that are included under this head are 
nickel, chromium, manganese, tungsten, molybdenum, vanadium, titan- 
ium, cobalt, and uranium, which are named in the order of the impor- 
tance of their production and use for steel-hardening purposes. As 
manganese is produced in such very large quantities for use in the 
purification of steel, its production is treated separately under the 
head of manganese. 

In referring to these metals as steel and iron hardening metals, it is 
taken for granted that all the steels in which they are used for harden- 
ing purposes contain a certain amount of carbon. As faras can be 
learned from a study of these metals and their application in the stecl 
industry, the presence of carbon is necessary in the steel in order for 
these metals to give the desired results, and Mr. R. A. Hadfield, of 
Sheffield, England, is authority for the statement that these metals do 
not really harden iron unless carbon is present. 

The source of some of the above metals is one mineral alone, while 
others are obtained from two or more different minerals. "There is 
given in the table which follows a list of the minerals that are mined 
at the present time for their metallic content of some one of the metals 
mentioned, and there is given in the same table the percentages of the 
various metals that these different minerals contain. 
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Minerals from which the steel-hardening metals are derived. 


Percentage of 


` : wes metal or metal- : 
Metal. Mineral. Chemical composition. lic oxide in Locality. 
mineral. 
Nickel......... Pyrrhotitea ..| Fe,S, +1 where n varies ! 1 to5 Ni ........ Sudbury, Canada. 
from 5 to 16. 
Millerite ..... NEUS ne ma ee es 64.6 Ni.......... Gap Mine, Pa. 
Niccolite ..... NEAS ara 43.9 Ni.......... Ontario, Canada. 
Genthite ..... Nig Mge Sig Oio 6H4 0..' 223 Ni.......... Webster, Jackson County, 
N.C.; New Caledonia. 
Garnieritea...| Ha (NiMg) SiO? +Aq...|8to23 Ni....... New Caledonia; Douglas 
County, Oreg. 
Lead ore...... PbS; PbCO, with Ni |.................. Mine La Motte, Mo. 
and Co. 
Chromium ....| Chromiítea....| FeCr;0O,................. 46.6 Cr.......... Quebec Province,Canada; 
Fe sometimes replaced | 20 to 46.6 Cr. Newfoundland; Cali- 
partially by Mg; and fornia; North Carolina; 
the Cr by Al und fer- New Caledonia; Asia 
ric iron. Minor. 
Manganese ....| Pyrolusitea...| MnO, (commonly con- | 78 to 79.5 MnO..| Cartersville, Ga.; Cri- 
taining a little water). mora, Va.; Santiago, 


Cuba; Miguel Burnier, 
Brazil; Colon,Colombia. 


Psilomelane..| Hydrous manganese | 65 to75 MnO....| Cartersville, Ga.; Santia- 
muanganate, H¿MnoO,(?) go, Cuba; Brazil. 
| 


Mn,03. H40 ........... 89.7 Mn4O,...... Michigan. 


3Mn303. MnSiOg....... 11.7 MnO and | Batesville, Ark.; Colon; 
78.3 MBh40,. Colombia. 


A A 61.7 MnO ...... France. 


Manganite ... 
Braunite ..... 


Rhodochro- 
site. 


Tungsten...... Wolframite... 
Húbnerite.... 


(FeMn) WO,L........... 


(MnFe) WO,............ Oseeola, Nev.; Cochise 
County. Ariz.; Corn- 


wall, England. 
CAWOrsalds veo XU 80.6 WOz........ Trumbull, Conn.; Kern 
County, Cal. 


MOS id 60 Mo........... Cooper, Me.: Chelan 
County, Wash.; San 
Miguel County, N. Mex. 


|o to 76.5 WO,.| Boulder County, Colo.; 


Molybdenum..| Molybdenite . 


Wulfenite ....! PbMoO, ................ 39.3 Mo0,....... Mammoth and Troy, Ariz. 
Vanadium..... Vanadinite...| (PbCl) Pb, (VO,)3...... 19.4 V4Os........ Yuma and Pinal counties, 
Ariz. 
Volborthite | (Cu, Ca, Ba); (OH), 19.6 V9Og........ Grand County, Utah. 
and other VO,+6 H0, similar | 
copper van- to above. 
adates, 

Carnotitea....| Hydrous vanadate of 47t052UO,;and | Montrose County, Colo.; 
uranium and potas-'  15to 18 V.Os. Grand County, Utah. 
sium. 

Titanium...... Rutile ........ bor TE ana | 00 TI ti Roseland, Va.; Norway. 

Ilmenite...... POTIUS Salsas aee da ' 81.6 Tis Kraglia, Norway; Bay St. 

| Paul, Quebec. 
Cobalt ......... Nickel ores...' (Sce Nickel.) 
; Smaltite...... (COARD usse xen ee cups 28.2 Oi Ontario, Canada. 
Lead ore...... PbS. PbCO, containing .................. Mine La Motte, Mo. 
i Co. and Ni. | 
Uranium ...... Uraninite«...| The uranate of uranyl, | 14 t060 UO, and | Gilpin County, — Colo.; 
lead, and rare earths. 19 to 70 COs, Black Hills, S. Dak.; 
Mitehell County, N. €; 
Sun Miguel County, N. 
Mex. 
Gummite..... Altuatin product. of | 61 to 75 UOs..... Same as Uraninite. 


Uraninite. 
Carnotite a ...| (See under Vanadium.) 


a These minerals represent the chief source of the metal. 


The principle sources of supply of the manganese, nickel, and 
chromium consumed in the United States are forcign localities, but 
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the remaining metals are now obtained chiefly from domestic locali- 
ties. New domestic deposits of minerals containing these metals are 
. being located and developed each year; but on account of the uncer- 
tainty of the demand for a number of them and of their limited use, 
and because of the variution and instability of prices, there is a con- 
siderable variation in their production from year to year, with the 
exception of the minerals containing manganese, nickel, and chromium. 
Of the remaining metals, with the exception of titanium, a large pro- 
portion of the ore mined is in each case exported. 
With regard to the preparation of these metals for market, it is to 
be noted that only within the last two years have they been prepared 
commercially as metals; they were formerly put on the market almost 
exclusively as ferro-alloys. With the introduction, however, of the 
alumino-thermit and other processes for reducing oxides of the metals, 
it became possible to obtain many of the so-called rare metals in the 
free state, and thus many of the steel-hardening metals are now on 
the market as metals as well as ferro-alloys. These processes for the 
preparation of the metals and ferro-alloys are described below. x 
Goldschmidt or alumino-thermit process.—The alumino-thermit 
method, as it is now designated, has been used satisfactorily in the 
preparation of pure refractory metals free from carbon. In this. 
reaction the metallic oxides which are to be reduced are mixed in 
refractory crucibles with finely powdered aluminum and barium 
peroxide, or other substance that is very easily and readily ignited, 
this being especially true of the barium peroxide, as it contains an 
excess of oxygen. Some of the igniting material is also added to the 
top of the mixed oxides and aluminum, and then a little more of the 
powdered aluminum is placed on top of the igniting material. The 
barium peroxide is readily ignited, and the heat generated, together 
with the excess of oxygen, is sufficient to ignite the powdered alumi- 
num. This at once oxidizes, and the reaction continues throughout 
the mixture in the crucible, the aluminum readily taking up the 
oxygen from the metallic oxides and reducing them to the pure 
metallic state. The heat generated by the reaction leaves the mass in 
a molten condition, the metal settling to the bottom and the aluminum, 
in the form of corundum, separating out on top as a slag. Thus the 
steel-hardening metals—manganese, chromium, tungsten, titanium, 
molybdenum, and vanadium—that were formerly considered almost 
impossible to reduce to the metallic state, can now be obtained with 
comparative ease. The metals resulting from this reaction are very 
pure, and any impurities that may have been in the original ore or 
oxides are for the most part taken up by the slag, which contains 
principally corundum, with small amounts of silicates and oxides, 
according to the impurities that may have been present. The corun- 
dum slag varies greatly in color, according to the metallic oxide that 
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has been reduced. Thus, when chromite is treated the resulting 
slag is & corundum of a ruby-red color, often containing thin hex- 
agonal basal crystals that are perfectly transparent.. In the reduc- 
tion of nickel oxide the corundum is of a grayish-blue to deep-blue 
color; the corundum obtained in the reduction of njanganese ores is of 
a bright-yellow to yellowish-green color; and in reducing titanium 
the corundum is brownish to black. Although the reduction of these 
oxides appears to be a reaction of great simplicity, yet in the case of 
nearly every metal considerable experimental work has to be done 
before the pure metal of sufficiently uniform quality and with a suffi- 
ciently high efficiency can be obtained to satisfy commercial require- 
ments. This, of course, is due partly to the condition of the material 
that is to be reacted upon by the alumino-thermit process and to the 
reduced metal itself as to its affinity for uniting with aluminum to 
form an alloy and its tendency to absorb certain of the other elements 
that would usually go into the corundum slag. In the commercial 
preparation of these metals and of the ferroalloys, and especially of 
metallic chromium and metallic manganese, a refractory erucible hold- 
ing several hundred kilograms of material is used, and the material is 
reduced in a single operation to the metal, which usually requires 
about thirty minutes for its completion. As stated by Dr. Hans 
Goldschmidt: 4 


The principle of the preparation of the mixture is, of course, to use equivalent 
quantities of the oxide and aluminum. Tn practice, however, the great facility 
with which aluminum alloys itself makes it advisable to use somewhat more of the 
oxide and less of the aluminum than would correspond to a mixture in equivalent 
proportion. The object is to oxidize all of the aluminum during the reaction and 
to produce the metals free from aluminum. Solely by a suitable choice of the pro- 
portions of the mixture is it possible to regulate the reaction so as to get no alumi- 
num in the reduced metal. This will surprise the experienced metallurgist, in 
view of the great tendency of aluminum to alloy with the pure metals, and in view 
of the known fact that it is impossible to get metals free from carbon by means of 
reduction with carbon, even if a considerably larger amount of oxide is used than is 
equivalent to the carbon used for the reduction. 


By the use of the process described the following metals and allovs 
have been obtained and are now being manufactured commercially by 
Th. Goldschmidt, of Essen-Ruhr, Germany, whose general agents in 
America are the Goldschmidt Thermit Company, of 43 Exchange 
place, New York. This company is not yet manufacturing any of 
these alloys or metals in this country. 

Chromium metal, free from carbon, being 98 to 99 per cent pure 
and containing as impurities about 0.25 per cent Si, 0.57 per cent Fe, 
0.135 per cent Al, 0.02 per cent sulphur. 

Molybdenum, carbon free, containing approximately 98 per cent Mo. 


a Electrochemical Industry, April, 1904. 
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Manganese, carbon free, containing 98 to 99 per cent Mn with only 
0.4 per cent Fe, about 0.3 per cent Si, and 0.3 per cent Al. 

Chromium-manganese alloy, carbon free, containing 30 per cent 
chromium and 70 per cent manganese. 

Chromium-molybdenum alloy, carbon free, containing 50 per cent 
of each metal. 

Manganese-titanium, carbon free, containing about 30 to 35 per cent 
titanium. | 

Ferro-titanvum, carbon free, containing about 20 to 25 per cent 
titanium. 

Ferro-vanadium, carbon free, containing 25 per cent vanadium. 

A further discussion of these metals and ferro-alloys is given under 
the separate steel-hardening metals. 

This same method can undoubtedly be used in the production as 
pure metals of some of the other steel-hardening metals which at the 
present time are only produced commercially as ferro-alloys or as 
impure metals; and it must be remembered that, in the first prepara- 
tion, the metals chromium, manganese, and molybdenum, which are 
now produced free from carbon and in large quantities, were first put 
on the market as impure metals and did not come up to the require- 
ments of what was demanded of them. The metals obtained by this 
process, even when considered impure, usually contain a higher per- 
centage of the metal desired than has been obtained by any other 
method. 

Rossi method.—In the preparation of ferro-tungsten and other alloys 
by the method developed by Mr. A. J. Rossi,’ use is also made of 
metallic aluminum. The method differs from the Goldschmidt or 
alumino-thermit process inasmuch as external heat is employed in 
melting the aluminum. The furnace used by Mr. Rossi in his process 
is of the old Siemens type in which the graphite blocks are so arranged 
as to leave a central cavity in which is first placed the metallic alumi- 
num in the form of ingots, scraps, etc. The graphite forming the 
cathode is connected with one of the bus bars of the current, and a 
single or multiple carbon electrode is introduced into the cavity to 
form the anode, which is connected with the other bus bar by means 
of a flexible cable, thus permitting the electrode to be moved vertically. 
When the current is turned on, the aluminum is melted, and as soon 
as the tungsten, chromium, or molybdenum oxides are introduced with 
iron oxide into the molten metal the reaction begins, causing the 
. aluminum to oxidize with incandescence and raising the furnace to a 
white heat. The iron is the first to be reduced to the metallic state 
and this forms a bath in which the tungsten, molybdenum, or chro- 
mium are dissolved. During the reaction there are dense white clouds 


a Electrochemical Industry, vol. 1, 1903, p. 523, 


H. Doc. 21,59-1——20 
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or fumes of alumina given off, but the larger portion of the alumina 
formed during the reaction remains as a slug on the surface of the 
bath. During the reaction the current is reduced or entirely stopped 
until after the intensity of the reaction is over, when it is again turned 
on or increased for a few minutes in order to keep the product in a 
molten condition for some time longer, so that if there has been an 
excess of aluminum it can be freed by the addition of small quantities 
of the original oxide used. The metal is then ready for casting. 
Ferro-alloys containing as low as 0.2 to 0.75 per cent of carbon have 
been made by this process. 

The most successful manufacture of the ferro-alloys, until the intro- 
duction of the alumino-thermit process, was by means of the electric 
furnace, and this industry is now both in Europe and America one of 
considerable magnitude. These ferro-alloys are obtained on a large 
scale for industrial purposes directly from the ores by reducing them 
in an electric furnace, and in some instances in a blast furnace. There 
was some difficulty experienced as to the purity and freedom from 
carbon of the first ferro-alloys prepared for the market by this method, 
the carbon that was found in the resultant ferro-alloy having been 
derived principally from the carbon of the electrodes. Since the first 
introduction, however, of this method of making the ferro-alloys, vari- 
. ous devices have been invented and worked out for a better regulated 
temperature, for diminishing the loss of heat, and for preventing the 
carbon, as far as possible, from entering into the ferro-alloy. The last 
result has been accomplished by taking advantage of the conducting 
properties of the molten slag, a layer of which forms on top of the 
alloy, and into it the electrodes are plunged. In this way the slag 
forms a resistant medium between the electrodes, is heated by the 
passage of the current, and communicates its heat to the alloy form- 
ing materials under it. A series of interesting articles by Mr. G. P. 
Scholl on the manufacture of ferro-alloys in the electric furnace have 
recently appeared in the Electrochemical Industry.^ The manufac- 
ture of these ferro-alloys has not received the same attention in this 
country as in Europe, partly on account of the higher cost of electric 
power, partly on account of the low duty on the ferro-alloys imported, 
and partly because the utilization of these ferro-alloys in the construc- 
tion of various steels has not received the same attention, and their 
value is not, therefore, appreciated to as high a degree in the United 
States as in Europe. Some of the principal producers of these alloys 
in the United States are the Wilson Aluminum Company, Kanawha, 
Falls, W. Va.; the Primos Chemical Company, of Primos, Pa.; A. J. 
Rossi, Niagara Falls, N. Y., and the Chrome Steel Company, New 
York. There are furnaces of various types used in the manufacture 
of these ferro-alloys, the first used being the old carbide furnaces which 


a Electrochemical Industry, vol. 2, No. 9, 1904, p. 349; No. 10, p. 395; No. 11, p. 449. 
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were so modified as to adapt them to this purpose. The modifications 
of these electric furnaces have been along the line of obtaining as pure 
metal as possible, especially by the elimination of carbon, of increasing 
the efficiency of the furnace, of minimizing the losses from the radiation 
of heat, of regulating and controlling the electrodes and facilitating 
their removal and replacement, of reducing the losses by volatilization, 
and of reaching temperatures which are between that of the ordinary 
metallurgical melting furnace and that produced by the electric arc. 

The ferro-alloys made in this electric furnace for commercial pur- 
poses are ferro-silicon, ferro-manganese, ferro-chromium, ferro-tung- 
sten, ferro-molybdenum, ferro-vanadium, and ferro-titanium. Descrip- 
tions of the production of these various ferro-alloys in the electric 
furnace are given under the various subheads of these alloys. 

Greene and Wahl method.—The Greene and Wahl? method for the 
production of the ferro-alloys, or the reduction of the metallic oxides, 
which has been especially applied to the production of metallic man- 
ganese, consists essentially of the following process in its application to 
manganese: À ferro silicon or silico-spiegel is melted on the hearth of 
a furnace or in a crucible. To this molten material is then added 
manganese monoxide or protosesquioxide with which a fluxing mate- 
rial has been incorporated. A reaction takes place at once in which 
the silicon unites with the oxygen of the manganese ore, forming sili- 
con dioxide which unites with the fluxing material and forms liquid 
slag. The manganese unites with the iron which was formerly united 
with the silicon. In carrying out this reaction the whole charge of 
manganese and flux can be added at once to the molten ferro-silicon, 
or it can be added-a little at a time until a sufficient quantity of the 
oxide has been added to utilize the reducing power of all the silicon. 
It is necessary to add a larger quantity of manganese oxide than is 
theoretically required, for a certain quantity of the manganese oxide 
i» taken up by the silica and carried into the slap in the form of a 
manganese silicate. This method has been applied also to the forma- 
tion of ferro-nickel, ferro-chromium, and ferro-tungsten substantially 
in the same manner as for manganese, although it has not been done 
on a commercial scale. In nearly all cases the resulting ferro-alloy 
is low in carbon, as would be naturally expected, since the above 
method does not involve the introduction of any carbon from external 
sources beyond that which may be contained as an impurity in the 
materials used. 

During 1904 many inquiries from abroad have been received regard- 
ing sources of supply of minerals containing these steel-hardening 
metals, showing that there is some demand for these minerals in 
Europe. Among those making inquiries are the following: Julian 
Pannenberg, Gardenstrasse No. 4, Anstadt i. Thür, Germany; Ellis 


a Jour. Frank. Inst., 1893, pp. 20-26. 
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Wilczynski, Berg-Strasse 25, Hamburg, Germany; Bernfeld und 
Rosenberg, Liechtensteinstrasse 21, Vienna, Austria; Th. Goldschmidt 
Company, Essen-Ruhr, Germany; George G. Blackwell Sons & Co., 
The Albany, Liverpool, England. 

The demand for these metals in the arts is constantly increasing, 
although the growth in the consumption of some of them is extremely 
slow. The production of some that are used in the manufacture of 
hardened steel would not increase very rapidly even with a very large 
increase in the production of that particular steel on account of the 
very small percentage of the metal that is required to give the 
requisite hardening properties. Where the percentage of the metal 
employed in giving the desired results is rather large, as in nickel and 
chromium steels, there is a continual growth in the consumption of 
the hardening metals. 

W hereas formerly only the ferro-alloy of these various metals was 
used, now in some instances the metals themselves are used in the pro- 
duction of the hardened steel; but neither the ferro-alloy or the metal 
is ever added to the molten mass during the manufacture of the steel. 
They all give certain distinct characteristic properties to the steel, and 
in all cases they increase the hardness and the toughness of the result- 
ing steel, and these are the principal qualities. 

In the manufacture of a number of the hardened steels many of the 
manufacturers prefer to use the metal instead of the ferro-alloy. 
Thus, for example, in the production of tungsten steel used in the 
manufacture of tools, a number of the manufacturers prefer to use 
the black metallic tungsten, which is obtained by the manufacturing 
chemists, instead of the ferro-alloys that have been made in the elec- 
tric furnace or otherwise, their claim being that this black metallic 
tungsten alloys more easily with the steel and is freer from carbon 
than the ferro-alloy. This is also true in the manufacture of molyb- 
denum steel, the metallic molybdenum being preferred by some to the 
ferro-molybdenum by many of the molybdenum steel manufacturers. 


NICKEL AND COBALT. 


On account of the great similarity of these two metals and because 
nearly all the ores that contain one contain also a small percentage of 
the other, and as in the reduction of the ores both the nickel and the 
cobalt go into the matte which is afterwards refined, they are treated 
together. Of the two metals, however, nickel has for many years 
been produced largely in excess of cobalt, on account of the higher per- 
centage of nickel in the ores mined. Recently, however, new sources 
of supply of cobalt ores containing but little nickel have been found in 
Canada, which may result in the production of cobalt in very large 
quantities, if a sufficient demand for cobalt can be created. As steel- 
hardening metals, cobalt and nickel are similar, imparting, in some 
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instances, almost identical properties to the resultant steel. With 
cobalt oxide at its present high price, however, it would be impossible 
to produce a cobalt steel that could enter into competition with nickel 
steel. One advantage that the new cobalt ores of Canada may have 
over the general run of nickel ores is the high values in silver that the — 
ore contains, but at the same time they contain other constituents that 
make them more refractory. There has been no production of cobalt 
steel beyond what has been obtained in experimental work, but suff- 
cient has been done to determine the nos of properties of cobalt 
steel and nickel steel. 

One interesting problem that should attract the attention of those 
interested in the utilization of nickel steel is the production of a steel 
that could be used in the manufacture for household purposes of knife 
blades which would retain a sharp cutting edge. If a nickel steel can 
be made for this purpose, there should be a large demand for the 
material in the manufacture of silver-handled and pearl-handled knives, 
which would have blades that would be bright and clean in color, cor- 
responding very well with the handles. The blades could be kept 
clean very easily, and there would not be a tendency to rust as in the 
ordinary steel knife blades. Some experiments have been made along 
this line, but thus far no positive results have been described. It 
would be well in connection with these experiments to try not only 
nickel but also cobalt steel with the addition of varying percentages of 
tungsten or molybdenum. Both tungsten and molybdenum, under 
certain conditions, give to steel those properties which make it espe- 
cially adapted for tool steel; and by carrying out a series of experi- 
ments with tungsten, molybdenum, and vanadium, and with both nickel 
and cobalt, varying in the percentages of the metals, it is not improha- 
ble that a nickel or a cobalt steel could he discovered having the requi- 
site properties for manufacture into knife blades which would retain 
a sharp cutting edge. 


OCCURRENCES AND LOCALITIES. 


Nickel and cobalt ores are known to occur in many localities through 
out the United States, but there has been for the last eleven years only 
a small production of either of these metals in this country. New dis- 
coveries are constantly made of ores of both nickel and cobalt, but on 
account of the difficulty of obtaining a market there has been but little 
incentive for developing properties where these metals have been 
located. During 1904 a deposit was located in the State of Washing- 
ton, south of Semilkameen, on the proposed Spokane connection with 
the B. B. and B. C. Railway. The vein, as reported by Mr. E. P. 
Gilmer,* of Vancouver, British Columbia, was 12 feet wide, and about 


aNorthwestern Miner, Mfr. and Met., July 1, 1904. 
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3 feet of it contained from 1 to 15 per cent nickel. The Colorado 
Springs Gazette, under issue of February 4, 1905, states that nickel 
ore in considerable quantity has been located on Lone Mountain, 48 
miles from Denver, on the line of the Colorado and Southern Railway, 
and that samples sent to the Balack Refining Company in New Jersey 
gave 19 per cent nickel. Development work on the property of the 
American Nickel Company, at Nickel, Nev., was continued in 1904. 

The principal sources of supply of nickel and cobalt are the mines 
at Sudbury, Canada, and in New Caledonia, many of the better deposits 
of both localities being owned or controlled by the International 
Nickel Company, of New York. 


SUDBURY NICKEL DEPOSITS. 


The nickel deposits of Sudbury, Canada, were first discovered in 
1856, but it was not until nearly thirty years afterwards that they 
were worked. The ores are associated with intrusive rocks, which, at 
their contact with the Laurentian rocks, are very basic in character 
and have been referred to the gabbros or norites. As this rock is 
encountered farther away from its contact with the Laurentian rocks, 
it becomes more acid and passes into a micropegmatitic rock. As 
exposed, this rock forms an oval band within which is an area about 
35 miles long and 8 miles wide, the band of intrusive rock itself 
varying from 1 to 6 or more miles in width. The rocks within the 
oval have been referred to the Cambrian or upper Huronian, and 
consist of tuffs, slates, and sandstones. The nickel is found largely 
associated with the basic portion of the intrusive rock, and in the 
earlier investigations it was thought that there was a southern and 
northern band or range of these rocks which were nickel-bearing; but 
during the last few years investigations, principally by Mr. A. P. 
Coleman of the Ontario Geological Survey, have shown that these 
two bands of intrusive rock join at the ends as a continuous belt 
forming the oval band referred to above. From the analytical work 
on these rocks— which has shown that the basic portion of the intru- 
sive is constant on the outer side of the oval, while the rock becomes 
more acid as it is penetrated within the oval and farther away 
from its outer edge—it is believed by some that this oval outcrop is 
a portion of an immense intrusive sheet of synclinal form. At times 
the basic edge of this intrusive rock is very irregular and there are 
apophyses running out from it for some distance. The ore is found in 
commercial quantity only in the norite occurring near its outer edge, 
or in the apophyses referred to above. They form rather irregular 
bodies and in some instances pipe-like masses, usually without well- 
defined boundaries. Mineralogically, the ores consist essentially of 
pyrrhotite with small amounts of chalcopyrite. The pyrrhotite is 
always nickeliferous, though sometimes containing but a very small 
fraction of a per cent, and it is this mineral that constitutes the nickel 
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ore. The percentage of copper found in the ore mined is usually 
about the same as of the nickel, but at a few of the mines it is consid- 
erably in excess, as at the Copper Cliff mine, one of the properties of 
International Nickel Company. In some of the others the nickel is 
largely in excess of the copper, as in the Creighton and Blezard mines. 
There is more or less of the rock (norite) mixed with the ore, as would 
naturally be expected from the origin of the pyrrhotite, and as the 
ore is faulted toward the main body of the norite, the sulphides gradu- 
ally diminish in quantity. According to Mr. A. P. Coleman,” there 
are three distinct types of deposits in these rocks: (1) Those along the 
southeast margin of the main range, which are often crowded into 
bed-like indentations of the adjoining rock; (2) those strung out along 

he narrow apophyses shooting off from the main range; and (3) those 
as in the Vermilion mine in which there is no visible association with 
the gabbro. 

The greater part of the nickel ore obtained from these deposits is 
from the southern band of the oval. During the last year or two, 
however, there has been some extensive development work on the 
northern band, and the mines that have been developed the most are 
the Sultana, near Fairbank Lake, Drewry Township, very close to the 
junction of the two bands forming the oval; Strathcona mine, in 
Levack Township; and Ross mine, which is near the extreme end of a 
long apophysis shooting out from a portion of intrusive rock near 
Trout Lake to the westward. 

According to a report from United States Consul Henry S. Culver,’ 
of London, Canada, the English Government is giving some attention 
to obtaining control of nickel deposits in Ontario, the following item 
having appeared in the Canadian Manufacturer: 

For some time past the government of Ontario has had under consideration the 
question of withdrawing from sale or lease all or part of the known unsold nickel 
lands in the Province and offering them to the Imperial Government to provide war 
material for the manufacture of armor plate and British guns. The order in council 
of November 11 withdrawing a belt of land 10 miles wide on each side of the Temis- 
kaming and Northern Ontario Railway, so as to reserve the minerals, especially the 
nickel ores, is the first step toward making possible British ownership of the nickel 
of Ontario. 

NEW CALEDONIA, 


The New Caledonia nickel deposits are located on an island belong- 
ing to France, which is in the South Pacific Ocean, about 720 miles 
east to northeast of Queensland, Australia. The island is about 200 
miles in length and 30 miles in breadth. The nickel ore is associated 
with the basic magnesian rocks and is principally the mineral garnier- 
ite, with some genthite. There are two companies that control nearly 
all of the New Caledonia nickel properties. These are the International 


a Rept. Ontario Bureau of Mines, 1904. pp. 192-222. 
b Daily U. S. Cons. Rpts., Jan. 16, 1904. 
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Nickel Company, of New York, and La Société le Nickel, of Paris. 
There are one or two other companies working on the island, and 
recently the Consolidated Nickel Mines Company was operating prop- 
erties which formerly belonged to the Société d'Exploitation, at Koni- 
ambo, Puya-mues. As reported, it is the intention of this company to 
treat the ore from their mines at the works of the Smelting Company 
of Australia, at Dapto, New South Wales. 


NOBWAY. 


On the island of Ostero, on the west coast of Norway, about 18 miles 
north of Bergen, nickel ores consisting chiefly of pyrrhotite mixed 
with a little hornblende, feldspar, and quartz have been found in 
gabbros forming parts of several ridges which rise occasionally to a 
height of 1,500 feet and traverse the island from east to west. The 
ore bodies strike approximately east and west and dip at an angle of 
about 45^ S. They vary in thickness from 4 to 16 feet and usually 
lie conformably with the stratification. 

About 90 miles south of Bergen is the island of Foeoe, one of a 
number of islands outside of the harbor of Hangesund which are 
composed largely of granites, syenites, quartzites, and schists. Cut- 
ting these rocks are intrusives of gabbro or norite with which the ore 
bodies are associated. These strike east and west and dip south at an 
angle of about 45°. They are irregular in thickness, varying from 
4 to 16 feet. The ore is hard and free from gangue, and a couple 
of cargoes of run-of-mine ore which were shipped to New York as 
samples assayed 2.25 per cent of nickel and 2.2 per cent of copper. 
This locality represents one of the most promising of any of those in 
Norway for the production of nickel ores. 

In the southern part of Norway there are several nickel mines which 
have been opened, the principal ones being at Evje, Ringerike, and 
Askim. The Ringerike mining district is well situated, not only for 
mining but for transportation. The nickel mines of Askim are 33 
miles by rail from Christiania and 42 miles distant from the port of 
Fredrikstadt, with which they are connected by railroad. The ore 
occurs in detached masses of pyrrhotite (with some pyrite) which vary 
in length from 30 to 60 feet and average in thickness about 6 feet. 
The handcobbed ore from this locality averages about 2.42 per cent of 
nickel and cobalt. 

There are a number of quite extensive bodies of pyrrhotite contain- 
ing nickel and cobalt, but thus far they have not been able to compete 
with the mines of New Caledonia and Canada. The most favorable 
places for mining and shipping the ore to foreign markets, or for the 
importation of fuel, are Ostero and Foeoe. If there were any export 
duty placed on the Canadian ore and matte, Norway would then be 
able to huve a considerable share in the European nickel market, but 
it would probably have but little effect on the American market. 


Y, 
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SAXONY. 


There was discovered in 1900 near Carlsruhe, Sohland, Saxony,? a 
deposit of nickel ore that has attracted considerable attention. The 
ore occurs as part of a dike of diabase, which is 33 to 65 feet wide 
and has been traced along its strike for a distance of over 2,000 feet. 
The dike, which strikes nearly east and west, cuts through finely crys- 
talline granites and is badly altered and decomposed near the surface, 
so that the dike itself is not exposed on the surface and was discovered 
by accident. The water obtained from a well sunk for a tannery was 
found so peculiar in taste and color that a sample of it was sent to 
Freiburg for analysis. On account of the nickel salts found in this 
water exploration work was undertaken which revealed the dike con- 
taining nickel ore. The ore consists of nickeliferous pyrrhotite, with 
a little iron pyrite and chalcopyrite. It occurs along the north wall 
of the dike in a seam 6 to 8 feet wide, having an irregular wavy 
boundary. The dike rock itself is also peculiar, in that it contains 
somewhat ill-defined segregations of basic masses rich in spinel, which 
grade into the normal rock, while other nodular segregations of silli- 
manite rock carry not only spinel but sapphires. 

The origin of the ore is regarded by Dr. Richard Beck“ to be as 
follows: 

The various sulphides of the deposit, nickeliferous pyrrhotite and pyrite, could 
only have been formed after complete differentiation of the magma and its solidifica- 
tion into proterobase, diabase, and the spinel rocks we have described. After the 
consolidation of the rock, a partial corrosion of the primary silicates and the formation of 
secondary actinolite, as well as a chlorite, talc, and serpentine, preceded the formation 
of the ore. 

This ore carries from 4 to 5 per cent of nickel, a little cobalt, and 2 
per cent of copper. | 

Nickel has been found in Queensland and Tasmania, Australia, the 
larger deposits being in the latter State, but little or no systematic 
prospecting or development work has been done on any of the deposits 
located in these States. 

Besides the above localities, which carry principally nickel and some 
cobalt, there are others which contain more cobalt than nickel, and 
such deposits are being brought to light from time to time, although 
on account of the present small demand for cobalt they have not 
become as attractive propositions as the nickel deposits. Still, if 
cobalt steel can be made as cheaply as nickel steel and will give as 
favorable results—as experiments up to the present time seem to 
indicate—there should be an increase in the demand for deposits of 
minerals that would produce cobalt in quantity. 


a Zeitschr, deutsch. Geol. Gesell., 1903, and Eng. and Min. Jour., March 3, 1904, 
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At the present time the only cobalt ores that are mined to any 
extent in the United States are the lead ores at Mine Lamotte, Mo., 
which contain a considerable percentage of cobalt and a very small 
quantity of nickel. These are smelted to a slag containing lead, 
nickel, and cobalt, which is afterwards refined. During 1904 there 
were about 3,600 tons of this slag obtained. None of this matte wus 
refined, but the company are erecting their own plant for refining this 
by-product that is obtained in connection with the lead mining, and 
during 1905 they expect to treat all the matte that they have on hand, 


IDAHO. 


The deposits of nickel and cobalt in Lehigh County, Idaho, from 
which about 60 tons of ore produced in 1903 were shipped as a sample 
of the ore, did not produce in 1904. 


OREGON. 


Near Sumpter, Oreg., in the Quartzite mining district in the Dixie 
Mountains, a cobalt ore has recently been discovered on the prop- 
erty of the Standard Consolidated Mines Company. The property 
was opened as a gold mine, but in assaying the ore it was found that 
it contained quite a large percentage of cobalt. An assay or analysis 
has been made of a sample of this ore by Dr. H. H. Nicholson, of the 
Standard company, which gave the following results: 


Assay of gold-cobalt ore from Sumpter, Oreg. 


I 


Constituent. | Per cent. |! Constituent. Per cent. 
w ana ns e. il Rm E us Da ee AAA = MINAS 
Ia (SIO) coda btts 47.81 | A cie tstéc EE 6. 34 
Bulphür (Se) cic raras 4.43 | Nickel (ND dana 10 
Arsenie (AR) nat di iat 20.18 | Gold (AU) daa exu .017 
Iron oxide (Fe.04)...................... 17.28 | Silver (AR) oros . 0028 
Aluminum oxide (Al.04) ............... 4:2 T PRECOR 101 7498 
Calcium oxide (CaO) ................... 2.88 | TS i 

| 


Carbon dioxide (COg) .................. 1.94 | 

The cobalt is in the form of the arsenide. If this ore should occur 
in quantity it may be able to furnish cobalt at a price which could 
readily compete with nickel, asit would have such a valuable by-product 
in gold; or it could be considered a gold ore with the cobalt as a valu- 
able by-product. It might, however, prove to be a very refractory 
ore, thus greatly increasing the cost of production of the metal. 


CANADA, 


In the report for 1903 reference was made to the new discovery of 
a cobalt-nickel ore which had been recently discovered in Canada 
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during the building of the Temiscaming and Northern Ontario Rail- 
way. These deposits have been described by Mr. W. G. Willer, 
provincial geologist of the bureau of mines of Ontario." Four finds 
have been located in the vicinity of a small body of water which is 
known locally as Long Lake in the township of Bucke. All of these 
four veins carry cobalt with smaller quantities of nickel, and three of 
them are rich in native silver. The veins are about one-half mile ' 
apart, vein No. 2 outcropping about one-half mile southwest of No. 1, 
and No. 3 the same distance from No. 2, while No. 4 is about one-half 
mile southeast of No. 2. The rocks through which these veins cut 
are known in the district as Huronian slate and breccia-conglomerate. 
The slate is a fine-grained and delicately laminated rock. "This and 
the conglomerate have a slight dip, and the veins referred to cut them 
almost vertically. The strike of veins Nos. 1 and 3 is approximately 
northeast-southwest, that of No. 2 northwest-southeast, and of No. 4 
east and west. Diabase and gabbros invade these fragmentary rocks 
in certain portions of the district and apparently underlie a large part 
of the area, but it has not as yet been determined where the veins 
penetrate these igneous rocks. The width of vein No. 1, as exposed 
in the widest opening, is over 6 feet, but the vein matter is more or 
less mixed with the rock. This ore is composed of niccolite (arsenide 
of nickel), smaltite (diarsenide of cobalt), and considerable native silver. 
Other minerals occurring sparingly with the above are arsenolite; 
dyscrosite, the antimonial silver; and chloanthite, an arsenide princi- 
pally of nickel with some cobalt. No samples of the ore have been taken 
from this vein, so that it is not definitely known what the run-of-mine 
ore will assay. It can, however, be rather readily concentrated, 
partly by hand cobbing. A small sample was assayed which consisted 
essentially of niccolite with only a small amount of the gangue mixed 
with it. This gave the following results: 


Partial analysis of niccolite ore from Canada, a 


Constituent. Per cent. Constituent. Per cent. 
IP RN O E | ere ete s — — 
Nickel A IN 26. 64 | Arsenie CAR) a dues usi a dad 45. 64 
Cobalt (60) te | 6.16 l SING, CAS) AAA IA | bb. 02 
| 
a By Mr. A. G. Burrows, Bureau of Mines, Ontario. b Ounces. 


Vein No. 2 has been developed for a length of over 300 feet, and as 
exposed the massive ore has a width of over 14 inches, but vugs in the 
wall rock 2 feet or more from the vein are filled with cobalt bloom. 
The walls of the vein are well defined. The ore consists principally 
of a mixture of smaltite with niccolite and perhaps safflorite. Two 
average samples of the ore were collected by Mr. W. G. Miller, one 


a Rept. Bureau of Mines, Ontario, 1904, part 1, pp. 96-103. 
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from the uppermost opening and the second from the middle or main 
opening. These samples have been analyzed hy Mr. A. G. Burrows, 
with the following results: 


Analyses of cobalt ore from Canada. 


Constituent. Sample 1. | Sample 2. Constituent. Sample 1. | Sample 2. 
{ 
Per cent. Per cent. Per cent. | Per cent. 
Cobalt (Co)............... 16. 76 19. 80 || Sulphur (S) .............. 8. 37 | 4. 09 
Nickel (Ni)............... G. 24 4.56 || Insoluble ................]...........- 2.40 
Iron (Fe). uera eim 0.20 | Water (H40). ..... esee erro 2. 00 
Arsenic (A8).............. 66. 60 60. 30 


In vein No. 3 the ore consists principally of smaltite and cobalt 
bloom, with native silver and probably niccolite. A small sample of 
ore from this vein, which would represent approximately the value of 
the concentrates, was analyzed by Mr. Burrows, with the following 
results: 


Analysis of cobalt-silver ore from Canada. 


Constituent. Per cent. 
BINGE EROR ee Sen DEMONS 11.10 
E A A ————M——á— E 
CODAE A SA ———————————————————— cetera 15. 08 
Nike C PI TM PK eta iecustetee ste S 5.56 
Arenie EA A A I ELA M EUN I ETE 49. 68 
SUL NU sie c nose cc A cs ewe UC D LEN eee EUM RN E Ma 2.55 
NOU seed pee ERN A aud P ULL p een m uat e 6.38 
li iD cC PM 5. 50 
Undetermined water, ete ucc os su E xxr eva ruv exe P EE ees REM QUOI PR EVE Php ES 4. 15 


As exposed, vein No. 4 is smaller in width than either of the other 
three, and averages not more than 8 inches. This vein is very promi- 
nently exposed in a bare cliff of rocks 60 to 75 feet high, which rises 
nearly perpendicular. The vein cuts this face at right angles and has 
an almost vertical dip. The vein has weathered, leaving a crack in the 
face of the cliff from 2 to 5 feet in depth. Thin leaves of silver up to 
2 inches in diameter were lying on the edges of the decomposed vein 
matter, which was cemented together by this metal. The vein had 
weathered badly, so that it was impossible to obtain fresh samples of 
the vein material. The specimens obtained showed cobalt bloom in 
addition to the native silver, and thus the unaltered ore will very 
probably be found to consist of smaltite and niccolite in addition to 
the silver. Samples of this weathered ore were analyzed by Mr. Bur- 
rows, and the results are given below. The first three analyses are of 
ore in which the native silver was distinctly visible, and No. 4 was of 
an ore which appeared to be more weathered than the other three and 
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in which the silver was less prominent. This sample was greenish to 
yellowish in color and had an earthy appearance. 


Analyses of silver-cobalt ore from Canada. 


| 
Constituent. Semple 1. | Sample 2. Sample 3. | Sample 4. 


A A | 


O A Leo AeDLS EE SEEN ODCEAM EODEM ONU ET EE | 23.97 27.00 26. 24 16. 60 
Cobalt uocis deste c EX ESAE NAE DEUM EE 2.85 . 2.80 8. 84 3.91 
NIGRO]: A A E E a e AO | .97 1. 00 5.26 1. 42 


ATRAE 18. 30 19. 30 13. 28 19. 79 


The high percentage of arsenic in these ores may interfere with 
their reduction, and this will be especially true if the arsenic is in the 
form of arsenates. 

These deposits lie about 90 miles northeast of Sudbury and Copper 
Cliff, where are located the Sudbury nickel deposits already described. 


ARGENTINA. 


Another cobalt deposit that has been recently discovered is at Valla 
Hermoso, Vinchina, Provincia de la Rioja, Argentina," which has been 
worked in & small way during the last year. The ore occurs on the 
western slope of the Cerro de Famatina, a spur of the Andes, in a 
talcose schist, usually near its contact with an acid, igneous rock. A 
number of veins appear at the surface, but only one has been ex- 
ploited. "This vein has been opened at three different points by means 
of tunnels, two of which followed the vein and the third was crosscut 
from the side of the hill to the vein. The ore body varies in width 
from 90 cm. to 1.3 m., with an average of about 1.1 m. The ore con- 
sists of cobaltite (cobalt glance) mixed with arsenopyrite (arsenical 
pyrite) in a gangue of quartz. At the present time, as this ore is 
mined, it is hand-cobbed into first- and second-class ores. Assays? 
have been made of the first- and second-class ores that have been sorted 
in this way, the results of which are as follows: 


Ld 


Assays of coball ore from Argentina. 


—— — —— 


First-class | Second- 

Constituent. ore. clans Ore; 
f'obalti iil cec nr eid EDUC See eg as Ate d eU percent..| 6.0- 7.0 3.0- 4.5 
NIGKBL dro but A evi Lt M xU xe credas Unda needed do.... .5- 2.5 | .l- .8 
GONG cioe pes Esdr exa acies areas ie ias grams per metric ton..| 25. 0- 30.0 i 10. 0- 20.0 


il A D" do....|150. 0-300. 0 | 90. 0-180. 0 


There have been about 300 tons of ore already produced, of which 
150 tons have been hand-cobbed, and of these only a few tons were 


e Eng. and Min. Jour., Aug. 4, 1904. 
b Eriksson, O. S., Eng. and Min. Jour., Aug. 4, 1905. 
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first class, the bulk of the ore being second class. It is reported that 
the ore is readily concentrated, so that the entire output of the mine 
can be brought up to a first-class ore. This would of course permit 
the utilization of all the low-grade ore, which is now being thrown on 
the dump. 

The distance of this property from Nonozasta, which is the nearest 
railway station on the F. C. A. Del Norte line, is 120 miles. At the 
present time nearly all the transportation between this railroad point 
and the mine is made by pack mules. In some respects this ore is 
similar to that just described from Canada, and could be classed as a 
gold-cobalt ore. All the ore that has been concentrated has been 
shipped to England. 

The occurrence of cobalt ores in the Transvaal has been described 
by Dorffel and C. B. Horwood as occurring in the Balmoral district." 
They occur in a. rock which is now of a quartzite nature, but which 
Mr. Horwood believes to have been an igneous rock of granitic charac- 
ter. The veins carrying the cobalt vary in thickness from a few 
inches up to 2 feet, and the ore consists of quartz, feldspar, add a 
ferro-magnesian mineral, together with smaltite, which is dissemi- 
nated in small bunches and stringers through this gangue. 

There is one peculiar thing noticed in connection with the nickel and 
cobalt industry and that is that nearly all of the metallic nickel and 
cobalt oxide that are used in the arts is not produced at those places 
where the ore itself is mined. Thus the ores of Sudbury, Canada, 
are treated and smelted to a matte, and the larger part of the matte 
obtained from these Sudbury ores is shipped to the United States, 
where it is refined and the pure nickel and cobalt oxide obtained. 
The New Caledonia ores are either partly smelted or shipped as con- 
centrates, these being sent to the United States, France, England, and 
other European countries. A notice has recently appeared that a 
smelting company ^ has been organized to erect a smelter in New South 
Wales to treat the New Caledonia nickel ores. 

There have recently been published two methods for the detection 
or separation of cobalt and nickel, which seem to give good satisfac- 
tion for determining quickly cobalt and nickel in the presence of each 
other. The first method, which is described by Mr. R. L. Taylor," is 
a volumetric determination, and consists in the precipitation of the 
cobalt from a neutral solution as a black oxide, by adding barium or 
calcium carbonate in the presence of bromine. The oxide precipitated 
is represented approximately by the formula Co,O,,, or Co,O,,, and 
Mr. Taylor believes that the composition. of this oxide is sufficiently 


a Trans. Geograph. Soc. S. Africa, vol. 8, 1903, p. 93; vot; 9, 1904, p. 110; aaa Eng. and Min. Jour., 
Nov. 10, 1904. 

b Iron and Mach. World, Sept. 17, 1904. 

€ Chemical News, 1903, p. 154; Eng. and Min. Jour., Dec. 6, 1903. 


STEEL AND IRON HARDENING METALS. 319 


uniform for the determination of the cobalt by estimating the amount 
of bromine set free. The time required for this determination is from 
five to ten minutes. The other method is described in the Zeitschrift 
fúr Angewandte Chemie.? This separation is brought about by elec- 
trolysis, which must be carried on in a hot solution and with a current 
of about 2.3 volts and with from 0.1 to 0.15 ampère. A platinum 
cathode is used and potassium bichromate is added to act as a 
depolarizing agent. The cobalt forms a dark deposit on the platinum 
anode. This method is specially adapted for the detection of small 
quantities of cobalt in the presence of nickel. 


METALLIC NICKEL AND NICKEL ALLOYS. s: 


The uses of metallic nickel and nickel alloys were taken up in detail 
in the report for 1903. The greatest use of this metal is in the manu- 
facture of nickel and nickel-chromium steels, the larger part of which 
is employed in the manufacture of armor plate. The properties of 
nickel steel or nickel-chromium steel that make it especially adapted 
for use in the manufacture of armor plates are its hardness, great ten- 
sile strength, combined with great ductility and a very high limit of 
elasticity, and the fact that when perforated by a projectile it does 
not crack. The alloys of nickel and iron are forgeable regardless of 
percentage of either metal. 

In a recent report issued by the United States War Department? 
a description is given of a series of experiments in regard to the 
tensile strength of carbon steel and nickel steel ingots made on 
unforged bars after treatment by heating and quenching, and also of 
tests on bars drawn down under the hammer at different temperatures. 
The results of these experiments show the nickel steel to be much 
greater in tensile strength than the carbon steel. The carbon steel 
ingot examined contained, besides iron, 0.2 per cent carbon, 0.58 per 
cent manganese, 0.015 per cent silicon, and 0.017 per cent phosphorus. 
The nickel steel ingots contain besides iron, 3.25 per cent nickel, 0.17 
per cent carbon, 0.68 per cent manganese, 0.016 per cent silicon, and 
0.01 per cent phosphorus. A nickel steel was also tested that con- 
tained, besides iron, 30.3 per cent nickel, 0.11 per cent carbon, 0.56 
per cent manganese, 0.01 per cent silicon, 0.025 per cent sulphur, 
0.06 per cent phosphorus, 0.06 per cent copper. In the table which 
follows some of the results obtained for tensile strength on these two 
nickel steels are given. 


a Zeitschr. für angewandte Chemie, vol. 33, p. 9, and Eng. and Min. Jour., Jan. 7, 1904. 
b Tests of Metals, etc., 1903, pp. 169-309, and 401-408. 
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Tabulation of tensile specimens from 16 by 18 inch nickel-steel ingot containing $.25 per 
cent nickel. 


[Stems of specimens 0.564 inch diameter, 3 inches long.] 


Elastic Tensile 


h strength | Elonga- | Contrac- 
Treatment. penita Ber per on in tion of 
"n ch. | square |Sinches.| area. 


Pounds. | Pounda. | Per cent. | Per cent. 
Heated straw color and cooled in ary sand. Subsequently 


heated to 500° F. in hot oil for a period of four hours....... 34, 000 66, 400 21.7 36. 4 
Heated blue and cooled in dry sand.......................... 85, 000 66, 000 21.3 86.4 
Heated red and cooled in dry sand........................... | 85, 000 63, 200 10.0 18. 8 
Heated cherry and cooled in dry sand ....................... 33, 000 64, 000 10.3 21.4 
Heated low yellow and cooled in dry sand................... | 54, 000 78, 280 27.0 49.7 
Heated bright yellow and cooled in dry sand ................ 45, 000 71, 600 25.8 39.2 
Heated white hot and cooled in dry sand .................... 39, 000 67, 600 11.0 24.6 
Raised to scintillating heat and cooled in dry sand .......... | 39, 000 64, 000 7.0 21.4 
Heated white hot and quenched in— | 

i e ' (a) 119, 800 1.0 1.5 
jT T TTE IMP P ' (a) 189, 000 4.3 59.5 
Heated white hot, quenched in oil, and annealed at— 
SUPA WOLOE S noxa Cewtosa E ER EN AS ME p | (a) 153, 600 1.3 , 5.0 
BUENA E: oo rn eap dra Rd Vx ea ERE wee (a) 126, 400 1.0 5.0 
Bright chery A eco An exa e Va M e a aa E 51,000 63,920 7.8 | 24.6 
Bright velóWw six eausa o. ERE Ledge EET P FRE ERO NET 45, 000 63, 600 8.3 21.4 
White Dit aaa 40,000 71,680 27.7 57.0 
l 
a Indefinite. b Diameter of stem, 0.505 inch. 


Tabulation of tensile specimens from 30 per cent nickel-steel billet. 


[Stems of specimens, 0.564 inch diameter, 3 inches long.] 


cee es — —————————————————— o — — —————— —— 


Elastic Tensile 


o | Strength : Con- 
Treatment. MP per per m traction 
ihch nare g of area. 
: inch. 


— — = —.  _ _aa—abp—_m' —  _ __— 


Heated cherry and quenched in— Pounds, | Pounds. | Per cent. | Per cent. 


BERMEO NA cae 15, 000 65, 680 43.0 75.4 

A OR 15, 000 64, 800 44.3 75.4 
Heated bright yellow and quenched in— | 

A A sit a ole A A eee. + 17,000 65, 600 42.7 71.7 

A ae NEA EE tes panels iets "37,000 | 65,600 43.7 71.7 
Heated white hot and quenched in— | 

A anasu E exes: 17,000 65, 680 40.7 71.7 

OU nes ORITUR NUMOS AU oe NUDO RUE SUA aiU urea 16, 000 63, 680 48.3 78.6 
NULCUFRISIA laica POI Dod wes Co ues ova Vld va oa e i S aA 22, 000 68, 000 41.7 71.7 


The commercial nickel alloys vary considerably, and those quoted by 
George G. Blackwell Sons & Co., Limited, of Liverpool, England, con- 
tain 25, 50, and 75 per cent nickel, with 75, 50, and 25 per cent iron and 
one-half per cent or less of carbon. One of their chromium-nickel 
alloys, which seems to have the greatest use, contains from 50 to 52 
per cent chromium, 17 to 20 per cent nickel, and 0.4 to 0.8 per cent 
carbon. Other alloys of nickel and chromium contain 25 per cent of 
nickel, and 50 per cent nickel and 50 per cent chromium. 
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There are a number of ferro-nickel alloys that have been found in 
nature which are rather of mineralogical interest than of economic 
importance. Some of these are considered of meteoric origin, while 
three are considered to be of terrestrial origin. These native ferro- 
nickel alloys are given in the following table: 


Native ferro-nickel alloys. 


Name of mineral. Iron. | Nickel. Formula. SU. 
| Per cent. | Per cent. | 
(1) Catarinite sonia td 63.69; 33.97 | FegNi....... 22-0... eee cent ee eee 
(2) Octibbehite ............. ae enue eases 37.69 59.69 | FEN Quoc ci 
(3) Awaruite concretos 31.00 | 67.63 Podium sas 8.1 
(4) Josephinite...........ooooooconcoconrocoonno 23.22 , 60.45 | Fe4Nig ....oooooooomooocomoomooos 
(5) Nickel Iron... ise e ER EA EVE 26.6 «475.2 | FeNiz, or Fe;Ni..... 7.8 


(6) Souesite ........Leeees esses esses 22.30 | 76.48 | Fe;Ni, ?...... lesse | 8.215 


a ae a a a 


«Contains very little cobalt. 


As is seen from this table, these natural ferro-alloys arrange them- 
selves into a group in which the nickel content increases constantly by 
one. The only member of this group of natural alloys wanting is one 
which would correspond to the formula Fe,Ni, Of these native 
ferroalloys, the first two, catarinite^ and octibbehite,? have been 
ascribed to meteoric origin. The awaruite has been found in the drift 
of the Gorge River, a stream flowing into Awarua Bay on the west 
coast of the middle island of New Zealand. Associated with this 
mineral in the drift material are gold, platinum, cassiterite, chromite, 
and magnetite. Josephinite^ is a mineral which forms the metallic 
portion of ellipsoidal pebbles (specific gravity, 6.204), the metallic 
portion being malleable and sectile. This material occurs in placer 
gravel on a stream in Josephine and Jackson counties, Oreg. 

The nickel iron given above is a native nickel-iron alloy, which has 
been found in auriferous sands of the stream Elvo, near Biella, in 
Piedmont. There has been no special name given to this natural 
alloy and it is referred to hereas nickel iron. The last of these nickel 
alloys, souesite,? has recently been described by Mr. G. C. Hoffman, 
who states that it was obtained while dredging for gold in the Fraser 
River, two miles below Lillooet, Lillooet district, in the Province of 
British Columbia. It was obtained as an aggregate of very small, 
irregularly shaped, rounded grains, and has been found but sparingly. 

«Encyclopédie Chimique, Frémy, Metalloids, vol. 2, par M. Stanislas Meunier, and Am. Jour. Si., 
8d ser., vol. 43, 1892, p. 514. 

b Am. Jour. Sci., 2d ser., vol. 24, p. 293. 


€ Am. Jour. Sci., 3d ser., vol. 43, 1592, p. 509. 
d Am. Jour. Sci., 4th ser., vol. 19, 1905, p. 319. 


H. Doc. 21,59-1 21 
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CHROMIUM. 


SOURCES OF SUPPLY. 


The chief sources of supply of chromite, which is the mineral from 
which all of the metallic chromium and chromium salts are obtained, 
are deposits in New Caledonia and in European and Asiatie Turkey. 
Other countries in which chromite is mined in much smaller quantities 
are Quebec and Newfoundland in the Dominion of Canada, Greece, 
Russia, Australia, India, and the United States. The deposits in the 
United States which are at the present time producing this mineral 
are located in California, but the production has only amounted to a 
few hundred tons for the last few years. 

'The New Caledonia deposits are controlled largely by the Société 
le Chrome, and the principal district in which the ore is now mined 
and where it is especially rich is Tiepaghi. 

The United States draws its principal supply of chromite from the 
Provinces Macri and Broussa, in Asiatic Turkey. These ores vary 
from 54 to 58 per cent chromic oxide, Cr,O,. A certain amount of 
ore is also imported from New Caledonia, where ore has been obtained 
whose chromic oxide content was 56 per cent. Smaller quantities are 
also imported from Newfoundland and Australia. 


CHROMIUM AND CHROMIUM ALLOYS. 


The largest use of chromium is in the form of the ferro-chromium 
alloy, and the metal chromium used in the manufacture of chrome 
steel, which in turn is used in the manufacture of armor plate, usually 
in combination with nickel, as mentioned under ‘‘Nickel.” In the 
report for 1903 the statement was made that in the manufacture of 
chromium steel it was more advantageous to use the ferro-chromium 
alloy than the chromium metal. This was true when the chromium 
metal was first introduced on the market and may have been due to 
the carbon content of this metallic chromium, which made it more 
difficult to fuse. During last year, however, metallic chromium free 
from carbon has been produced by the alumino-thermit process, and, 
according to a private communication, it is now being used, especially 
abroad, in the manufacture of chromium steel; and while there is a 
difference in fusibility between the ferro-chromium and the pure 
chromium, it is not sufticiently great to be an impediment in the use 
of the metal chromium for the manufacture of chromium steel. It 
may be that the pure metal will have approximately as low a fusibility 
as a ferro-chromium containing a small percentage of carbon. One 
thing that would probably be in favor of the metallic chromium would 
be its uniform composition. The price of chromium metal free from 
carbon is considerably higher than the ferro-chromium alloys pro- 
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duced in the electric furnace. A carbon-free chromium containing 97 
to 98 per cent metallic chromium is now made by Th. Goldschmidt, 
at Essen-Ruhr, Germany, by the alumino-thermit process and is begin- 
ning to be used quite extensively in Europe and also in the United 
States. The metal thus prepared contains as impurities traces of iron 
and silicon. It isa brittle metal, remaining bright indefinitely, and 
with a melting point higher than that of platinum. 

There are a number of alloys of chromium. Those made by the 
alumino-thermit process at Essen-Ruhr, Germany, are a chrome- 
manganese alloy free from carbon, containing 30 per cent of chromium 
and 70 per cent of manganese; a chrome-molybdenum alloy free from 
carbon, containing 50 per cent of chromium and 50 per cent of molyb- 
denum, and a chrome-copper alloy free from carbon, containing abeut 
10 per cent of chromium. A ferro-chromium alloy has been made by 
the Rossi process, which has the following composition: Chromium, 
68.24 per cent; iron, 26.92 per cent; silicon, 1.85 per cent; carbon, 1 
per cent; aluminum, 0.5 per cent. The ore from which this ferro- 
chrome was made gave the following analysis: 


Analysis of chromium ore. 


Constituent. Per cent. | Constituent. | Per cent. 


MEUM RP ee en 
Co Orea a a e D e ect OE DR ——— | 1.15 
iro M A eases eas TON T" | 01 
O A Qiu A 10.72 | MOIBDUE eode qur IA 1.4 
O EA dr nU retra E. 4.62 | Sen 

: A 100. 81 
MUO AA A eo es 16.61 : "S 


The manufacture of the ferro-chromium alloys can be accomplished 
in the electric furnace, the crucible furnace, or the blast furnace, but 
at the present time it is made almost exclusively in the electric fur- 
nace. Formerly, before the converting of our water powers into elec- 
tric power, the principal method of making ferro-chrome was in blast 
furnaces. By this process only a low-grade ferro-chrome alloy could 
be obtained, the chromium content being from 30 to 40 per cent. 
With the introduction of the electric furnace, however, for the manu- 
facture of these alloys, the chromium content has been increased to 
60 per cent and upward, and at the present time the alloys that seem 
to be in the greatest demand are those containing 60 per cent or more 
of chromium. The main objection to the use of crucible furnaces is 
that only small quantities of the ferro-chrome alloy can be prepared 
at one time, but the chromium content is very high. Ferro-chrome 
alloys are now being prepared in large quantity by means of the elec- 
tric furnace in the United States, in France, and in Germany. Where 
formerly these ferro-alloys were apt to contain a rather high percent- 
age of carbon, the processes have now been so improved and regulated 
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that ferro-chrome alloys can be made that contain but a fraction of a 
per cent of carbon, and the product can now be made approximately 
uniform. 

Some of the principal firms manufacturing ferro-chrome alloys are the 
Wilson Aluminum Company, at Kanawha Falls, W. Va., and Holcomb 
Rock, Va.; Chrome Steel Works, Brooklyn, N. Y.; the Hecla Works, 
Sheffield, England; George G. Blackwell Sons $ Co., Limited, Liv- 
erpool, England; and Hugo Krupp, Hanover, Germany. In France 
there are a number of plants manufacturing ferrochrome, as follows: * 
Société Electrométallurgique française, at La Praz; Société La Néo- 
Métallurgie, at Giffre; Société Anonyme Electrométallurgique, at 
Albertville; Keller, Leleux & Cie., at Livet; Société Electrométal- 
lurgique de Saint-Béron, at Saint-Béron; Ch. Betrolus, at Bellegarde, 
and Rochette Frères, at Epierre. 

There are various forms of electric furnaces used in the manufac- 
ture of the ferro-chromium alloys. Perhaps one of the simplest types 
of furnace is that used hy the Wilson Aluminum Company, in which 
the crucible constitutes one of the electrodes, and these furnaces are 
of partly circular, partly square, and partly rectangular cross section. 
Their outside dimensions vary from 120 inches wide, 80 inches long, 
and 60 inches high of the largest to 60 inches square and 50 inches 
high of the smaller ones. The furnaces consist of iron boxes with 
very thick linings of pieces of anode carbon with tar binder, and they 
are provided with tapping holes. Ina few of the furnaces the lining 
constitutes one electrode, while the other is formed by a bar of carbon 
which hangs vertically in the furnace. Others have two parallel 
electrodes, which hang vertically in the crucible and are movable. 
In this latter type the crucible is not connected into the electric cir- 
cuit. These hanging electrodes consist of carbon bars 60 inches in 
length, with a cross section of 4 by 4 inches, one electrode being 
formed by two bars side by side. These electrodes are fastened into 
the iron heads, which are kept cool by means of water. As these fur- 
naces are used the carbon lining is gradually replaced by material of 
the melt, until finally the crucible is practically lined with the same 
material as that which is melted. An alternating current of 110 volts 
pressure and of 22,000 amperes is divided on seven different furnaces. 
The energy consumed in the production of these ferro-chrome alloys 
is about 10.6 estimated horsepower hours per kilogram of the product 
obtained. E 

This company is making ferro-chrome principally from Turkish 
and New Caledonia ores, with smaller quantities from Canadian and 
Cuban ores. 


a Electrochemical Industry, vol. 2, 1904, p. 450. 
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Typical analyses of these four chromite ores are given in the table 
below: 


Analyses of chromite ores.“ 
| New Cal- * a 
Constituent. Turkish dona cone? ue 
ore. ° | j 
| Per cent. | Per cent. | Per cent. | Per cent. 
Chromic oxide........................- cc wen ccc rrr 50. 30 | 54. 50 50. 00 50. 00 
Ferrous O€ÍIdéG. A A A qe ER EE PE MER ' 15. 0 | 17.70 19. 50 18. 57 
o oco i eA pcc ve me ease aaa ed umek suia 13. 10 11.00 | Undet. 12. 44 
A a owe ee 7.00 | 3.10 4.90 3. 82 
A EA dee eae id | 1.60 | os | 2.16 
MINA ii J | 8. 00 13, 38 


«Chemist of Wilson Aluminum Company, analyst, 


In the next table there is given a series of analyses of some of the 
ferro-chrome alloys on the market. 


Analyses of ferro-chromium alloys. 


Conatituent. 1. 


Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 


Chromium .................... 67. 00 71. 98 66. 00 64.05 . 63.586 69. 60 60. 00 
IOn O eo rie Du On ames 24. 38 22. 61 28.60 | 25.45 35.596 | 28,452 35. 00 
Carbon .............- eere eee 8. 05 4. 789 4. 90 8.55 | . 650 1. 56 1.00 
Silicon .................. esee 490 . 560 50 1. 88 140 8560-1. ocio 
Sulphur ....................... 007 . 061 | a 046 | 028 038 |.......... 
Phosphorus .................. 005 200871. accus 025 Trace Trace. |.......... 

Total ..........cceeceeeee 99.932 | 99.998 | 100. 00 | 100.001 100.000 | 100.000 96. 00 


| 


1. Crystalline ferro-chromium alloy manufactured by the Wilson Aluminum Company. 

2. Solid ferro-chromium alloy manufactured by the Wilson Aluminum Company. 

3. Ferro-chromium alloy obtained from Canadian ore and manufactured by the Wilson Aluminum 
Company. 

4. Ferro-chromium alloy manufactured by George G. Blackwell Sons & Company (Limited). 

5. Ferro-chromium alloy, refined No. 1, manufactrued by George G. Blackwell Sons € Company 
(Limited). 

6. Ferro-chromium alloy, refined No. 2, manufactured by George G. Blackwell Sons & Company 
(Limited). 

7. Approximate composition of ferro-chromium alloy manufactured by the Société la Néo- 
Métallurgie. Carbon content ranges from .4 to 1 per cent. 


There are a number of alloys of chromium with iron and nickel 
described under ‘‘ Nickel.” 

Besides these, there is a patented ferro-chromium nickel alloy man- 
ufactured by the Société la Néo-Métallurgie whose composition is as 
follows: 16 to 38 per cent of iron; 24 to 57 per cent of chromium; 5 
to 60 per cent of nickel; 0.30 to 0.80 per cent of carbon, with a very 
small amount of silicon and traces of sulphur and phosphorus. "This 
company also manufactures a ferro-chromium silicon alloy which con- 
tains 50 per cent of chromium, 38 per cent of iron, 8 to 10 per cent of 
silicon, and 2 per cent of carbon. 
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The values of these ferroalloys vary considerably not only accord- 
ing to their percentage of chromium, but also according to the quantity 
of carbon that they contain. There has been considerable agitation 
among the manufacturers of ferro-chromium regarding the duty on 
ferro-chrome alloys. At the present time ferro-chrome is dutiable at 
the rate of $4 per ton, but it is contended by some of the manufac- 
turers of ferro-chrome that the proper duty on this alloy should be 
levied and collected according to paragraph 183 of the act of 1897 at 
the rate of 20 per cent ad valorem. 


TUNGSTEN. 
SOURCES OF SUPPLY. 


Tungsten is one of the steel-hardening metals which has been used 
to some extent in the manufacture of hardened steel for armor plate 
and heavy guns, but principally in the manufacture of tool steel. 
There has been an increasing demand for this metal during the last 
year or two, and also an unusual amount of prospecting for tungsten 
ores, which has resulted in the discovery of a number of new localities 
where these ores are to be found in greater or less quantity. Thus 
tungsten, which was formerly considered one of the rather rare ele- 
ments, has been proved to occur in large quantity and to be rather 
widespread in its occurrence. The minerals which constitute the ores 
of tungsten are: 

1. Wolframite.—This is a dark-gray, grayish-black, to deep brownish- 
black mineral with a submetallic to resinous luster. Its specific grav- 
ity is 7.2 to 7.5, and its hardness 5 to 5.5. The mineral crystallizes 
in the monoclinic system and is often found in terminated crystals. 
It is very brittle, having a perfect cleavage parallel to the pinacoid 
face, but an uneven fracture. It is more commonly found massive 
with a more or less granular structure. The chemical composition of 
the mineral is a tungstate of iron and manganese (Fe Mn) WO,. It 
fuses easily before the blowpipe to a globule having a crystalline sur- 
face, which is sometimes magnetic. The high specific gravity of this 
mineral is very noticeable, and if it is in pure masses, the specific 
gravity will be of considerable assistance in identifying the mineral. 
This property, together with its dark-colored streak, with a brownish 
or reddish tinge, its hardness, and the fact that it is easily fusible, 
should be means of readily identifying it and prevent confusing it 
with other minerals such as magnetite, hematite, rutile, cassiterite 
(tinstone), titanic iron, tourmaline, etc. 

2. Hiúbnerite.—This mineral is very similar to wolframite, but 
usually oceurs in bladed forms and has a decided brownish-red to 
nearly black color, while the former is more commonly grayish-black. 
Its chemical composition differs from that of wolframite in that the 
iron has been largely replaced by manganese, and it is essentially a 
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manganese tungstate, MnWO,. It is less fusible before the blowpipe 
than wolframite and gives a very strong manganese reaction with 
either sodium carbonate or borax. 

3. Scheelite. —This is a very heavy, white to yellowish-white min- 
eral, with an adamantine to vitreous luster. Its specific gravity is 5.6 
to 6.1, and its hardness is 4.5 to 5, it being readily scratched by steel. 
It crystallizes in the tetragonal system, but is more commonly found 
massive. Its chemical composition is calcium tungstate, CaWO.. 
Before the blowpipe scheelite fuses with difficulty to a semitransparent 
glass. It is readily decomposed by hydrochloric or nitric acids, leav- 
ing a yellow powder which is soluble in ammonia. There are a num- 
ber of minerals which in appearance are very similar to scheelite, 
these being cerussite, a carbonate of lead; anglesite, a sulphate of 
lead; barite or barytes, a sulphate of barium, and witherite, a carbon- 
ate of barium. These minerals can all, however, be readily distin- 
guished from scheelite by simple chemical tests, as the two lead 
minerals and the barium carbonate are readily fusible, and the two 
barium minerals give readily a green flame, due to barium oxide, 
when heated before the blowpipe. The scheelite is so much heavier 
than either of these two barium minerals that its specific gravity 
alone, if one is familiar with the scheelite, should readily prevent any 
confusion. The two lead minerals are so apt to be associated with 
galena that it is doubtful if there would be very much tendency to 
«confuse them. The best method of familiarizing one’s self with these 
tungsten minerals is to obtain specimens of each one. This applies 
especially to those who intend to prospect for them. 

Besides these three minerals, which up to the present time have 
been the sources of supply of the metal tungsten, there are a number 
of other minerals which contain a considerable percentage of tungsten, 
but have thus far been found only in small quantities and at a few 
localities. These minerals are: Cupro-tungstite, a tungstate of cop- 
per, CuWO,, which passes into a tungstate of copper and calcium, 
(CaCu)WO,, and is a highly vitreous mineral of pistachio-green color, 
occurring in crusts; stolzite, a lead tungstate, PbWO,, found spar- 
ingly in tetragonal crystals, of a green to brown or red color; tung- 
stite, or tungstic ocher, a trioxide of tungsten, WO,, which occurs 
with wolframite at a number of localities where the tungstite has been 
found filling small cavities in the wolframite, or cutting it, and has 
very probably resulted from its decomposition, a pulverulent and 
earthy mineral of a bright yellow to yellowish-green color; and mey- 
macite, a hydrated tungsten oxide formed from the alteration of 
scheelite. 

In assaying a tungsten ore it is essential not only to determine the 
percentage of tungstic oxide in the ore, but also the phosphorus, sul- 
phur, and arsenic that it may contain, as well as carbon and silica. 
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These latter, however, are not necessarily to be considered injurious, 
except the carbon; if there is any of this element in the ore, it would 
be difficult to obtain a carbon-free tungsten metal or ferro-tungsten 
alloy. 

The present market price in New York for tungsten concentrates 
carrying at least 60 per cent WO, and containing not more than 0.25 
per cent phosphorus and 0.01 per cent of sulphur is quoted at $7 
per unit of tungstic acid, or $420 per long ton. With an increase in 
the percentage of tungstic oxide in the concentrates, a rate of $7.50 
per unit has been quoted. The prices given for these tungsten con- 
centrates in the table of production is the value of these concentrates 
at the points where they are produced. 

A recent method has been suggested by E. Krahn“ for the determi- 
nation of tungsten in steel. Two grams of the steel to be analyzed 
are dissolved in a mixture of equal parts of sulphuric and phosphoric 
acids with 3 pints of water. To this mixture there is added from time 
to time, while the steel is being dissolved, 3 c. c. of potassium perman- 
ganate. When the solution has become cold, it is divided into two 
portions. To one portion there is added 200 c. c. of sulphuric acid 
(1 to 3) and 40 grams of zinc shavings. The solution is heated and 
then allowed to cool in a current of carbon dioxide. Any excess of 
zinc is filtered off, and the filtrate is then triturated with permanga- 
nate. In the second portion, iron can be determined by the Reinhardt 
method, or with stannous chloride and iodine, and the tungsten can be 
estimated by difference. 


OCCURRENCES. 


The first demand for the metal tungsten was supplied by tungsten 
ores from Cornwall and Cumberland, England. With the increasing 
demand for the metal, other deposits were soon located; and before 
there was any development of any tungsten properties in the United 
States, these ores were being obtained from England, Austro-Hungary, 
Saxony, Germany, and Australia, and at that time what tungsten was 
used in the United States was imported. During the last few years 
considerable interest has been aroused among prospectors and others 
in this country regarding the occurrence of tungsten minerals, and 
sufficient deposits of these minerals have been discovered to supply a 
great deal more ore than is demanded by the home consumption, and 
the United States is now in a position to export these ores in large 
quantities. 

The general occurrences of tungsten can be divided roughly into 
three general groups somewhat as follows: 

(1) Those in which the tungsten minerals are more or less closely 
associated with ores of tin in greisen and as constituents of pegmatitic 


aStahl und Eisen, Jan. 1, 1904, and Eng. and Min. Jour., March 3, 1904. 
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dikes. Deposits of this character have been found in Cornwall, Eng- 
land, and in the Black Hills, South Dakota. 

(2) Deposits in quartz and related veins that have been found in 
granite and rocks of similar character and that are in no way associated 
with tin ores. Veins of this character are those in the Dragoon 
Mountains of Arizona, near Osceola, Nev., etc. 

(3) Tungsten ores associated with limestone, as those near Lead, 
S. Dak. 

No strong line of demarcation can always be drawn between these 
groups, and very often they so grade into each other that an occur- 
rence can sometimes be ascribed to two of the groups. 

The greater number of the localities where these minerals have been 
found are in the Western States, the principal deposits being in 
Arizona, Nevada, and Colorado. The other Western States in which 
tungsten deposits have been found, although worked to but & small 
extent, are Idaho, Montana, New Nexico, Oregon, South Dakota, and 
Washington. In the Eastern States the principal deposits are located 
in Connecticut, and & very small quantity has been found in North 
Carolina. 

ARIZONA. 


There were quite extensive operations conducted during 1904 on the 
tungsten deposits in Cochise County, Ariz. "These deposits occur 13 
miles from Benson and 6 miles north of Dragoon in the Little Dragoon 
Mountains. This area has been pretty thoroughly prospected for 
tungsten ores by means of open cuts, pits, shallow shafts, etc. "These 
prospect cuts and pits have been made on a long ridge, in the gulches 
of which placer and float tungsten minerals have been found. The 
occurrences of the tungsten minerals have been described by Mr. 
Forbes Rickard.? He states that the occurrences of the tungsten 
minerals are as follows: 

(1) Tungsten ore, composed principally of hübnerite, which occurs 
in aplite veinlets and crystalline quartz that occupy fissures in the 
main body of the granite constituting the country rock. 

(2) In the second occurrence the tungsten ore consists of hübnerite 
and wolframite which are due to the alteration of the incasing wall 
rock and flank the vein itself, sometimes on one side and sometimes 
on both sides of the vein. 

The demarcation between vein and vein walls is not generally dis- 
tinct and the transition is more often gradual. Scheelite has occasion- 
ally been found in small seams and streaks with the hübnerite. The 
deposits near the surface have been more or less decomposed. The 
belt containing these veins is the ridge at the head of Texas ridge and 
Sheep Canyon. The trend of the various veins is approximately that 


a Eng. and Min. Jour., Aug. 18, 1904, p. 263. 
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of the ridge N. 40? E., and they have a dip of about 70? S. There has 
been considerable work done on this ridge by running in crosscuts and 
tunnels to intercept these veins, but many of the lower tunnels which 
were run in sufficient distances to have intercepted the vein if it existed 
found no trace of it at these lower depths, with the exception of the 
Bluebird vein, which seems to be more continuous than the others. 
This vein occurs at the contact of granite and intrusive diorite. It 
has a strike of N. 50° E. and dips 55? to 60° toward the east and is on 
the hanging wall side of the diorite dike. The tungsten minerals in 
these veins are very apt to occur in bunches and also in streaks, so that 
a large proportion of the vein contains little or no tungsten minerals. 
In some instances where the vein isa number of feet in width, the 
tungsten minerals have been concentrated in seams 5 to 6 inches in 
width; then again, rich bunches of hübnerite ore from a few pounds 
to nearly 4 or 5 tons of nearly pure ore, averaging from 50 to 60 per 
cent tungstic acid, have been obtained. "The supply of tungsten ore 
from this locality has been obtained from the veins, and also from the 
placer deposits in the gulches below the veins, and it is probable that 
by far the larger part has been obtained from these placer deposits. 
One estimate made of the production of this locality has been 500 tons 
of tungsten ores, of which not over 50 tons have been obtained from 
the veins themselves, the balance being the result of mining in the 
placers. The percentage of tungsten in these ores varies from 50 to 
18 per cent, and usually it can be readily concentrated so that the ore 
will yield an average of 68 per cent of tungstic acid, WO,. 

Another locality in Arizona where tungsten ore has been found and 
mined in some quantity is in the Arivaca district, in Pima County. It 
has also been found 60 miles south of Hackberry, Mohave County, 
where seams of wolframite from 2 to 6 inches in thickness are found 
. in quartz veins which are 1 to 3 feet wide. 


COLORADO. 


The tungsten deposits of Colorado are located in Boulder, Gilpin, 
Lake, Ouray, and San Juan counties, with the more important deposits 
in the first-named county. The deposits in Boulder County are in the 
vicinity of Nederland and Sugar Loaf, and these localities produced 
by far the largest proportion of the tungsten output of 1904. Accord- 
ing to the reports received from the producers in this county, the ore 
concentrated on the average 10 tons into 1, the concentrates averag- 
ing from 60 to 68 per cent of tungstic oxide. Practically all of these 
concentrates are shipped east, where they are treated chemically and 
reduced to the black tungsten metal or powder. Other portions are 
used directly in the manufacture of the fused metal or in the ferro- 
tungsten alloy. 
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NEVADA. 


The tungsten deposits in this State are in the foothills on the west 
slope of the Snake Mountains, near the base of Wheeler Peak, and 
about 12 miles south of Osceola. On account, however, of the dis- 
tance of these deposits from the railroad, the nearest point being 
Frisco, Utah, on the Oregon Short Line Railway, about 100 miles 
distant, there has been no shipment of ores from these deposits, and 
most of the work has been the annual assessment work. Recently 
these deposits have passed into the control of the Tungsten Mining 
and Milling Company, which has worked them during the past year. 
The company has taken out about 80 tons of ore, but has not concen- 
trated amy of it. The tungsten mineral is hübnerite and occurs in 
veins of quartz, which vary from a few inches to a number of feet in 
width, being normally about 3 feet wide, but pinching in places to a 
few inches. The main vein or deposit can be traced for a distance of 
2,100 feet by means of outcroppings and of float and is composed 
principally of milky white quartz and hübnerite. The vein, which 
. cuts across the porphyritic granite, is composed of quartz, mica, and 
hornblende, has a strike of N. 68° E., and dips 65? NW. The hüb- 
nerite occurs in solid masses up to 16 and 12 inches in thickness, and 
also in disseminated particles or blade-like forms through the quartz 
and oceasionally in groups of crystals intermingled with quartz crys- 
tals. Occasionally small apophyses of ore are found penetrating out 
into the country rock. It should be an easy matter to concentrate this 
ore, as it crushes readily, and the hübnerite could undoubtedly be easily 
concentrated by jigging. 


WASHINGTON. 


In Stevens County, Wash., near Deer Trail, wolframite occurs in 
the properties of C. S. Palmer, of Deer Trail, and of the Roselle Min- 
ing Company, which is mining this mineral at Roselle Camp. The 
deposits are 27 miles from the railroad. The ore concentrates well 
and will give a product containing about 68 per cent GWO.. 


SOUTH DAKOTA. 


The tungsten deposits in South Dakota are found in the Black Hills 
in two localities—one almost immediately north of Lead, near the top 
of the high hill forming the divide between Gold Run and Deadwood 
gulches, and the other more to the south of Lead, on the divide 
between Yellow and White Wood creeks. The tungsten mineral is 
wolframite, and it occurs in an impure dolomite which is very sili- 
ceous and grades off almost into a quartzite. The wolframite is found 
in flat, horizontal, but irregular masses up to 2 feet in thickness, 
which frequently cover considerable areas, one having heen observed 
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which extended from 20 to 30 square feet. They are, however, 
extremely irregular, and no accurate estimate can be made of their 
lateral extent. This wolframite ore is considered by Mr. J. D. Irving“ 
to be more in the nature of a basic phase of the refractory siliceous 
ores that are found in this district than as a separate and distinct 
deposit, for all these tungsten ores have been found in intimate associa- 
tion with the siliceous ores. Occasionally the tungsten minerals form 
& rim around the outer edge of a siliceous ore shoot, often extending 
inward and upward so as to form a thin cap to the shoot. At other 
times the wolframite is found in irregular masses scattered through 
the siliceous ore or in stringers and thin layers in a partially silicified 
dolomite. Usually the ore is separated from the nonmineralized rock 
by a fairly sharp line of demarcation, but occasionally it grades off hy 
scarcely perceptible transitions into the country rock. There is 
usually a little quartz associated with the wolframite, and in some 
instances large crystals of barite have been observed. Scheelite has 
also been occasionally found. A specimen (1) of this ore taken from 
the Two Strike mine on Yellow Creek and another (2) from the Harri- 
son mine near Lead have been analyzed by Dr. W. F. Hillebrand, in the 
laboratory of the United States Geological Survey, with the following 
results: 


Analyses of wolframite ore from Black Hills, South Dakota. 


Constituent. 1. 2. Constituent. 1, 2. 
Per cent. | Per cent. | Per cent. | Per cent. 
0 A EL KEEN 12.87 9.60 | K¿04+Na20 + 1120 ............ | 0.08 |.......... 
pio O ses 61. 50 61.70 | H40, below 1059 C............ | AID. A A 
1j (E 3.85 | a12.67-, H,O, above 1059 €............ Milicia 
E 9:181 AA BGO O ARAN e EOS AE 
AL elem a D LEE llocs. A PICOS | ADs OR 
MIUS cot ERE cre wast 8.21 7.21 à b ERI NENNE Trace. b 0. 10 
CAU. I codeine Reese TE Vid .93 5.39 | Sor SOs...................... |. Trace. 
BLO PEE ETE 02 eoru EOS Mx LCS 
TOU i ire eo Ree 99,04 Loose 
FAO TES Wilco | aes 
a Determined as Fe40;, includes FeO. b Approximate. 


As is seen from these analyses, there is some little arsenic and phos- 
phorus in these tungsten ores, but it is not improbable that, in the 
concentration of the ore and its reduction to the metal or to the ferro- 
alloy, the percentage of these elements would be so greatly reduced 
in comparison with the total per cent of iron in the steel in whose 
manufacture they are used that they would not seriously affect the 
steel. From these analyses an approximate determination has been 
made by Mr. Irving as to the mineralogical composition of the ore, 
which is given in the following table: 


a Irving, J. D., Prof. Paper No. 26, U. S. Geol. Survey, 1904, p. 164. 
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Proportions of principal minerals in tungsten ore from Black Hills, South Dakota. 


Constituent. | ]. | 2. | Constituent. ' 1. | 2 
Per cent. | Per cent. | Per cent. | Per cent. 
Wolframite (FeMn»)WO,...... 75.60 51.58 || Ferric oxide, FezOy .......... 8.85 ica 
Quartz, SO, .................. 12.54. — 9.60 || Water, H40 ................4. | IÓ 
Scheelite, CAWO,............. 4.77 27. 68 | Arsenic oxide................ | 1.25. ee 
Barite, BaS0O,................. 06 liza ia | Residual clay (kaolin)....... mE ¡e |... sus 
CONNECTICUT. 


The Connecticut deposits of tungsten ore are located near Long 
Hill, Fairfield County, Conn., and a few years ago were developed 
quite extensively by the American Tungsten Mining and Milling 
Company, but little work has been done at them during the last two 
years. The tungsten mineral found in these deposits is principally 
scheelite, with smaller amounts of wolframite. These tungsten min- 
erals are found near the contact of bodies of diorite and hornblende 
gneiss with intercalated beds of crystalline limestone, which form a 
nearly horizontal, waving monocline or gentle syncline. The tung- 
sten minerals are more abundant at the lower contact and are found 
in zones composed of massive quartz, some zoisite, and epidote, through 
which the scheelite and wolframite are disseminated in small particles 
and crystals. Pyrite is also found associated with the wolframite, and 
has caused some trouble in obtaining a clean tungsten concentrate. 


OTHER LOCALITIES. 


Other localities where tungsten minerals have been found in the 
United States are as follows: Neihart, Mont.; near Randsburg, Kern 
County, Cal.; and in the vicinity of Stein's pass, on the line of the 
Southern Pacific near the New Mexico-Arizona line; and scheelite 
from near Murray, Shoshone County, Idaho; from the Virtue district, 
a few miles east of Baker City, Baker County, Oreg.; and from near 
Randsburg, Kern County, Cal. 


FOREIGN LOCALITIES. 


The principal foreign localities containing deposits of tungsten-bear- 
ing minerals are Canada, Australia, New Zealand, Great Britain, Sax- 
ony, Bohemia, Spain, Portugal, Peru, and Burma. Not all of these 
deposits, however, have thus far proved to contain the tungsten min- 
erals in commercial quantities, although prospecting is being continued 
in many of these countries. 

AUSTBALIA. 


The tungsten deposits of Australia are principally in Queensland 
and in New South Wales, and also at several localities in western Aus- 
tralia. The Queensland deposits are found in the northern part of 
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the State and are situated about 100 miles west of Cairns, a leading 
seaport on the Queensland coast, the district being connected by rail- 
way with that place. One of the richer tungsten districts is known as 
Wolfram Camp, and is about 6 miles from the railway station. Other 
sections in this district where tungsten ores have been found are 
at Bamford, Lappa Lappa, Tinaroo Creek, and Boonmoo. The ore, 
which consists chiefly of wolframite, occurs in veins of quartz and 
especially in the irregular offshoots that penetrate from the main seam 
of the veins of quartz into the granitic country rock. It has been esti- 
mated that the output of tungsten ores from this north Queensland 
distriet from 1894 to the end of 1903 is about 930 tons. : 

The New South Wales tungsten deposits are found distributed over 
a large part of the State, although the more important are in the 
northern sections of the State in the tin-mining districts. None of 
these deposits, however, are as important or as rich asthose of northern 
Queensland. The most extensive development work has been done 
at Deepwater, in the New England district. The tungsten ore is 
obtained both from placer deposits and from seams in quartz veins 
penetrating the granitic rocks. In connection with the tin mining 
there is occasionally a considerable percentage of wolframite found 
with the tin concentrates. It has been estimated" that the total pro- 
duction of tungsten up to the close of 1903 was about 182 tons. 

In western Australia wolframite is reported to have been found in 
small quantity near Roeburne, in the Pilbarra district, and in the Gerald- 
ton district, and scheelite is reported to have heen found in small 
bunches in Fraser's mine near Southern Cross; in Lindsay mine, near 
Coolgardie, and in Hannon's Hill, Kalgoorlie. As far as can be learned 
no tungsten ores have been shipped from these western Australia 
districts. 

NOVA SCOTIA. 

There is a deposit of tungsten ore at Northeast Margaree, Cape 
Breton, Nova Scotia, that was discovered in a ravine between and near 
the bases of two mountains that attain an elevation of about 800 feet. 
The vein has been traced across the ravine and for over 200 feet up 
the mountain. The amount of development work that has been done 
is small, and consists of short tunnels driven into the mountain *which 
have intercepted the vein. This work has shown that the wolframite 
occurs very abundantly ‘in certain places of the vein, while it is almost 
entirely absent in others, this being rather characteristic of other 
tungsten veins. The gangue rock is almost entirely quartz. 


PORTUGAL. 


There has been a little tungsten ore produced in Portugal, and 
during the year 1903 this amounted to 228 metric tons.^ 


— = —— M —— — - - Er E PNE 


a John Plummer Sydney, Mining World, Dec. 8, 1904, p. 543. 
b Jour. 8oc. Chem. Ind., Jun. 16, 1905. 


STEEL AND IRON HARDENING METALS. 335 
INDIA. 


Recently a deposit of tungsten ores in Burma, India,“ has been de- 
scribed. The deposit is in the Tenasserim district of Burma, due 
north of Therawih, on the banks of the Great Tenasserim River. The 
deposits, which are in the form of placers, have been traced for sev- 
eral hundred yards along the beds of three streams, and another deposit 
has been located by Col. K. M. Foss, which covers an area about 440 
yards long by 40 yards wide, in which the tungsten alluvium lies very 
close to the surface to a thickness of several feet. "These deposits are 
particularly free from tin, containing hardly a trace of it. The ore is 
very easily washed and concentrated, and, according to the estimate 
of Mr. Ricketts, the gravels will wash 45 pounds to the cubic yard, 
or 45 pounds per ton of gravel. These deposits are close to a water 
route to the sea, which would mean cheap and eflicient transportation. 

` PERU. 

In Peru, about 3 leagues from Lircay, capital of the Province of 
Angaraes, in the Department of Huancavelica, tungsten ores have 
been found in a deposit that was formerly worked for gold. The 
tungsten minerals found are wolframite and hübnerite, the assays 
showing 75 to 16 per cent tungstic acid, 10 to 20 per cent iron oxide, 
and 4 to 15 per cent manganese oxide. "This deposit is situated a long 
distance from railroad transportation and is best reached by railroad 
from Lima to Oroya, and then by a three-days’ journey on horseback. 
This deposit has recently been described by Eduardo A. V. de Habich ? 
as follows: 


4, 


This deposit is found on Julcani hill, near Lircay. It consists of two veins, the 
upper one known as Rosario and the lower as Las Animas. These veins are nearly 
vertical, and the rock between them is a network of mineralized veinlets. The ore 
occurs as lenses of a width of about 14 meters, and the lenses are united by small 
stringers. In the Rosario vein, in which the wolframite is in greatest abundance, 
the ore occurs in large blocks, compact, and 8 to 10 centimeters wide. The ore is 
also found in bands along the sides of the rock which forms the vein material, and 
which is a ferruginous quartz. In other places in the same vein flat crystals of 
wolframite are scattered sparsely in the quartz, accompanied at times by flakes of 
native gold; and again in other places are found large quantities of pyrites of iron, in 
which there is a small quantity of the tungsten mineral. In the Animas vein the 
wolframite is found in the form of crystals incrusting the quartz. They are very fine 
and mixed with iron pyrites; it is rare to find the pure wolframite in this vein. The 
vein rock here is also ferruginous quartz, with considerable iron pyrites. 


METALLIC TUNGSTEN AND TUNGSTEN ALLOYS. 


The only fcrm in which the metallic tungsten has been prepared for 
market is as the black powder obtained by the chemical reduction of 


aGuy de Ricketts, Mining Jour., London, England, Nov. 12, 1904. 
b Bull. No. 11, Peruvian Min. Engineers, 1904, and Mining World, Dec., 1904. 
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the ores, and in this country this reduction is carried on principally 
by the Primos Chemical Company, of Primos, Pa. Often this metallic 
tungsten powder becomes somewhat oxidized, so that it is apt to contain 
some of the tungsten oxide. Fused metallic tungsten has not as yet 
been made commercially by any of the processes referred to, by which 
many of these steel-hardening metals have been obtained. Hence at 
the present time tungsten steel is manufactured either by the intro- 
duction of this powdered metallic tungsten or by the addition of the 
ferro-alloy. 

The ferro-alloy can not be produced in the blast furnace on account 
of the high temperature required, and therefore the electric furnace 
has been used, in which the tungsten concentrates are reduced directly 
to the ferro-alloy. A ferrotungsten alloy has also been made by the 
Rossi method, the concentrates used having the following composition: 


e 
Constituent. Per cent. 
NO Se n coitu A ct PIS MAU LL da CQ ME LM UI M ena DUE 69. 86 
jo RR ror EC ETE 5.4 
ib EMG MD O A 20. 25 


A ferro-tungsten alloy was obtained that had the following compo- 
sition: 


Constituent. Per cent. Constituent. Per cent. 


A A A ÓN 0.08 

Pi da AP E M aat o! 01745 |l Quot cda e pe M. een errare | 90 

AAN PORTER. A A et Nil. 
: | 


In the production of these ferro-alloys by the Rossi method, if a 
lower percentage of tungsten is desired, it can be obtained by intro- 
ducing with the concentrates scrap iron in the proper quantity to give 
the required percentage of tungsten in the alloy. A ferro-tungsten 
has also been made by the Wilson Aluminum Company in their elec- 
tric furnace at Kanawha Falls, W. Va., by George G. Blackwell Sons 
& Co. (Limited), Liverpool, England, and by a number of French and 
German companies. The percentages of these ferro-tungsten alloys 
vary considerably, the tungsten content varying from 30 to 85 per cent. 
The composition of someof the ferro-tungstenson the market are shown 
in the following table of analyses, the first two being ferro-tungsten 
alloys manufactured by the Wilson Aluminum Company and the last 
three by George G. Blackwell Sons & Co.: 


STEEL AND IRON HARDENING METALS. 337 


Analyses of ferro-tungstens. 


Constituent. 1. | 2: 3. 4. | 5. 


SA | I ——————————— —— | ———— 


Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 


E AMA A DERE d eL 60. 92 83. 90 78. 80 84. 30 85. 79 
ITO V dcs p vu cbe aUo DKe c T 28.38 12. 10 10. 90 14.90 13. 50 
Ciro sai DIE CREE EENE .08 .12 
URPDOIE A e PAREN Rede rre ERE DRERE Undet. n 8.20 242 . 60 
ig) CC . 56 .90 1:87 es asics . 06 
do A A A cnp c .10 . 005 . 003 
O A Nu dues ALIE eS OLET peux A | M 03 . 03 


There is a difference of opinion as to the merits of the powdered 
metallic tungsten made by the chemical works and of the ferro-alloys 
made by the electric furnaces when used in the manufacture of tung- 
sten steel. The Germans seem to prefer the powdered metallic tung- 
sten, and this is also being used to a considerable extent in America. 
Others, as the English manufacturers, prefer the ferro-tungsten, and 
a number of reasons have been advanced why the ferro-tungsten is 
more satisfactory than the metallic powder. Mr. R. A. Hadfield, of 
Sheffield, England, believes that the former inability to produce tung- 
stensteel of uniform quality was due partly to the fact that the supposed 
metallic tungsten used contained more or less oxide. It is also claimed 
by some that the ferro-tungsten alloy unites more readily with the steel 
and almost quantitatively without loss, and that the metallic powder 
oxidizes more easily and is more refractory; that the alloy is more apt 
to contain less impurities than the powder, and that the unit of tungsten 
in the ferro-alloy costs less than the unit of tungsten in the powder. 
Tf a fused metallic tungsten should be obtained which could be used 
in the manufacture of tungsten steel, it may be that it would have 
advantages over the ferro-tungsten and that some of the disadvantages 
alleged against the powder would not apply to the fused metal. 

Besides the ferro-tungsten alloys, there are a number of alloys of 
tungsten with iron and nickel, with iron and chromium, and with 
nickel. There seems to be an increasing demand for the use of tung- 
sten steel in the manufacture of high-speed tools and magnets, although 
some molybdenum steels have been utilized for these purposes. It is 
also used to some extent in the manufacture of armor plate and armor- 
piercing projectiles. It has also been claimed that tungsten steel has 
been employed in the manufacture of large guns; butthus far no tangi- 
ble proof can be obtained that it has been used for this purpose. It 
would no doubt, however, add to the life of the guns, by increasing 
their strength and durability. 

Tungsten steel would also be of value for structural iron work. It 
is, however, a question whether tungsten steel for this purpose could, 


H. Doc. 21, 59-1——22 
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at the present price of tungsten, compete with the nickel steel used 
for the same purposes. 
. The percentage of tungsten in these steels varies considerably, 
according to the purposes for which the steel is to be employed, this 
variation being from 3 to 10 per cent and occasionally to 24 per cent 
of tungsten and from 0.4 to 2 per cent of carbon. Moreover, some of 
the tungsten steels contain from 3 to 4 per cent of chromium, and 
others from 2 to 5 per cent of nickel. 


MOLYBDENUM. 
OCCURRENCES AND LOCALITIES. 


The sources of supply of molybdenum are the two minerals molyb- 
denite, the molybdenum sulphide (MoS,), and wulfenite, the lead molyb- 
date (PbMoO,). The former mineral usually occurs in foliated masses 
or in scales with a perfect basal cleavage and metallic luster. It is 
very soft, being only 1 to 1.5 in hardness, and is readily scratched with 
the finger nail. It is of a pure lead-gray color and is often mistaken 
for graphite, which it sometimes very closely resembles, but can be 
distinguished by its color, which is of a very bluish gray; by its streak 
on paper, which is gray to bluish gray, while graphite is black; and 
by its behavior before the blowpipe, molybdenite giving off sulphur 
dioxide, which can be readily detected by its odor, while there is no 
change when the graphite is heated. It crystallizes in the hexagonal 
system; but well-developed crystals are rare, as they are usually rough 
and striated. 

Some interesting results have recently been obtained by Mr. A. J. 
Moses regarding the crystallization of the mineral molybdenite. On 
account of the striations that constantly occur upon the pyramidal 
faces of this mineral, and the frequent bending of the crystals, as 
shown by grooves and ridges upon the cleavage surfaces, many accurate 
measurements have not been obtained upon the crystals. Mr. Moses 
has examined crystallographically molybdenite crystals from Enter- 
prise, near Kingston, Ontario; Aldfield, Quebec; Cape Breton; Okano- 
gan County, Wash.; the Tilley-Foster mine, Brewster, N. Y.: and 
from Warren, N. H. Summing up the results of his work, the crys- 
tallographic measurements obtained would be as follows, in which the 
pyramid o, makes an angle with a cleavage plane c ^ o = 65" 35’, 
from which the vertical axis e' = 1.908: 

Basal pinacoid, e (0001).—Not observed, except possibly on Enter- 
prise, Ontario, crystal. 

Prism, m (1010). —Frankford, Pa., sometimes prominent; Aldfield, 
Quebec, as part of striations; Warren, N. H., traces. 

Pyramid, q (3031).—Calculated angle, 81° 24'. Observed at Frank- 
ford, Pa. Measured angle, 81° 31’, 
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Pyramid, p (2021).—Calculated angle, 77° 13'. Measured angles: 


o / 
Franklord Pasos ataca dd caidas ae 77 15 
AldGeld. QUe DEC o o ds 77 18 
Cape Breton sais dd 77 29 
Okanogan County, Wash ......................... cl c llle cler rss. 76 59 


Pyramid, r (5054). —Calculated angle, 70° 03'. Observed at Nark- 
sak, Greenland. Measured angle, 70? 314". 

Pyramid, o (1010).—Unit angle, Frankford, Pa., 65° 35'. Meas- 
ured angles: 


o / 
Tilley- Foster mine, Ne Vii edad 65 29 
Auerbach, Hesse oirean aa a E RO UEEEDUS HERR Re Ease 65 48 
Warren; Na Hi e em ue Meu aL DIM LM ets net a 64 27 


Pyramid, t (2023). —Calculated angle, 55° 45'. The Warren, N. H., 
angles for this, 54? 43', and unit are > relatively close for these indices 
but low for the brown unii 

Pyramid, s (2025). —Calculated angle, 41? 23'. Measured angles: 


o / 
Enterprise: Ontario. «029: niveo E oe eho seca iM aed Lise dre 41 26 
Okanogan County, Wash. 41 46 


Pyramid, u (1014).— Calculated angle, 28? 51' On Okanogan 
County, Wash., crystal, the angle 29° 54’ was obtained, which was near 
these indices, for 2025 = 41° 46’. 

Molybdenite usually occurs embedded in or disseminated through 
crystalline rocks, principally in granite, gneiss, syenite, and granular 
limestone; but, judging from the descriptions of the occurrences of 
this mineral, it has been found in practically all of the main groups 
of rocks. A list of rocks containing molvbdenite has been summarized 
by Mr. A. R. Crook,? to which a few additions have been made. 


e SUMMARY OF MOLYRDENITE OCCURRENCES. 


1. Granite (Schlesien, Bóhmen, Bayern, England, Norway, Ceylon, 
Tasmania, New South Wales, Victoria, and various parts of Canada and 
the United States). 

2. Pegmatitic dikes (United States). 

. Gneiss (Baden, Mühren, France, ; Norway , Connecticut). 
. Syenite (Norway). 
. Mica-schist (Switzerland, Sweden): 
. Pyroxenite (Canada). 
. Basalt (Sardinia). 
. Gabbro (Harz). 
. Serpentine (Tyrol). 
10. Amphibolite-schist (F inland). 


TR uum AAA A ee i RE O E N T plaa aa EE d 


CO cw aI Ss Ot He O2 


a Bull. Geol. Soc. America, vol. 15, 1904, p. 2*4. 
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11. Chlorite-schist (Kárnten, Sweden, Finland). 

12. Talc schist (Finland). 

13. Garnetite (Hessen). 

14. Contact of marble with pyroxenite (California). 

15. Granular limestone (Hessen, Ungarn, United States). 

16. Conglomerate (Switzerland). 

Although the occurrences of molybdenite are so varied, there are 
but few of them that contain the mineral in any large quantity and at 
the present time most of the commercial supply of molybdenite is 
obtained from quartz veins in granitic rocks, from pegmatitic dikes 
cutting granitic rocks, or from impregnations in granitic rocks. 

In the United States the two principal deposits of this mineral that 
have been thus far exploited are in the vicinity of Crown Point, Chelan 
County, Wash., and at Cooper, Washington County, Me. The former 
deposit has recently been described by Mr. A. R. Crook.? 

The location of this deposit is in Chelan County, which is a little 
north of the center of the State of Washington, and about 30 miles 
from the head of Lake Chelan, which extends for about 60 miles in a 
narrow rock gorge from 2 to 4 milesin width. Atthe head of the valley 
the gorge extends westward from the lake to where rises a nearly 
precipitous granite cliff in which is the molybdenite deposit. The 
first tunnel was started 900 feet up the side of the cliff. The molyb- 
denite occurs in a blanket quartz vein which outcrops along the per- 
pendicular granite cliff referred to for a distance of several hundred 
feet. It is nearly horizontal, but in places has an inclination of from 
5 to 6 degrees toward the west. The vein varies in thickness from 2 
to 3 feet and has been opened by means of two tunnels, one extending 
195 feet toward the northeast and the other 80 feet westerly. The 
molybdenite is found in the quartz in small seams up to several inches 
in thickness that appear to ramify through the quartz in all directions, 
and it has not thus far been found in the biotite granite which, incloses 
the vein. The molybdenite occurs in flakes from minute particles to 
irregular masses, and also in crystals that, for molybdenite, are very 
well developed. 

The Cooper, Me., molybdenite deposit has been described by Dr. 
George Otis Smith.^ The deposit is in Washington County in the 
extreme southeastern part of Maine, and has been operated by the 
American Molybdenum Company. At this locality prospecting for 
molybdenite has been carried on at several points, but thus far the 
only important development is at the property of the above-named 
company. The occurrence of the molvbdenite at this locality is in 
pegmatitic dikes, and also in the granite that is cut by these dikes. 


a Bull. Geol. Soc. America, vol. 15, 1904, p. 284. 
b Bull. U. S. Geol. Survey No. 260, 1905, p. 197. 
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There are a number of these pegmatitic dikes on the property, and 
they vary in width from a few inches to several feet. As far as could 
be determined, the molybdenite is perhaps more abundant near the 
contact of the pegmatitic dikes with the country rock, although there 
is no parallel arrangement of the minerals. In the granite it occurs 
as disseminated flakes, which are most abundant near the contact of 
the granite with the pegmatitic dikes. In commenting on the origin 
of the molybdenite in this locality, Mr. Smith states that * the pegma- 
titic dikes are probably approximately contemporaneous with the 
granite intrusion, representing the latest crystallization of the granitic 
magma and therefore intruding the consolidated granite." In this 
pegmatite magma the molybdenum disulphide seems to have heen a 
prominent constituent and to have crystallized out early in the con- 
solidation of the dikes. Regarding the molybdenite in the granite 
Mr. Smith considers that it should be either the result of impregnation 
at the time of the pegmatitic intrusion, or an original constituent, the 
former view being supported by the apparently greater quantity of 
this mineral in the granite near the dikes. 

Other localities in the United States where molybdenite has been 
found in some quantity are near East Las Vegas, San Miguel County, 
N. Mex., the property being controlled by Mr. Arthur N. Jordan, of 
Denver, Colo.; and in Beaverhead County, Mont., about 30 miles 
northwest of Dillon and 10 miles west of the Oregon Short Line Rail- 
road, at an elevation of about 10,000 feet, & deposit of molybdenite 
has been developed by Messrs. L. D. Graeter and A. H. French, of 
Dillon, Mont. The molybdenite is found in two prominent seams or 
veins of quartz, averaging about 10 inches in thickness, which outerop 
for a distance of 300 feet. The strike of one of these seams is nearly 
east and west and the other northeast-southwest. The country rock, 
which is granitic in character, between these two veins, contains streaks 
of molybdenite and also a number of seams of quartz cutting through 
it, which also contain particles of molybdenite. Molybdenite has also 
been found about 2 miles east of Ophir, Mont., in a carboniferous 
gulch, and has been developed to a slight extent by Mr. T. L. Quigley, 
of Ophir, Mont. 

Localities which contain deposits of wulfenite in any large quantity 
are not common, and the only ones known at the present time in this 
country are in Pinal County, Ariz. The mineral has been found in 
connection with gold or copper mining. The first mining for wul- 
fenite was at the Mammoth mine in the southeastern portion of Pinal 
County, on the Rio San Pedro. "This is one of the famous gold mines 
of Arizona, and a considerable quantity, of wulfenite was accumulated 
in the large dumps of tailings at the mine. These have been worked 
up during the last three years and have furnished all of the wulfenite 
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that has been thus far produced for market in this country. There 
was a similar occurrence of wulfenite discovered at Troy, in the east- 
ern part of Pinal County, within a few miles of the Gila County line, 
in a mine that has been opened for copper. The wulfenite occurs in 
veins of quartz and averages about 14 to 3 per cent of the material 
mined. A concentrating mill has been erected for separating the 
wulfenite from its gangue, and the Troy-Manhattan Copper Company, 
which owns the property, is metano a plant for treating the wul- 
fenite concentrates. 

Deposits of molybdenite have been found at various localities in 
New Brunswick, Ontario, Quebec, and in British Columbia, and depos- 
its are also known to exist in Norway, France, Queensland, Australia, 
Scandinavia, and Japan. 


METALLIC MOLYBDENUM AND MOLYBDENUM ALLOYS. 


Metallic molybdenum has been prepared by the alumino-thermit 
process and is obtained as a metal of a steel-gray color like steel, hav- 
ing a dense structure. Its chief impurity is from 1 to 2 per cent of 
iron, besides very small quantities of silicon, thus making its purity 
from 98 to 99 per cent. This metallic molybdenum is free from car- 
bon. It has also been made by George G. Blackwell Sons $ Co., of 
Liverpool, England, whose product contains from 95 to 98 per cent of 
molybdenum and only a trace of carbon. The metal is also obtained 
in the chemical manufacturing plants as a powder, but there seems to 
be some tendency for it to oxidize. 

The ferro and other molybdenum alloys are also made quite exten- 
sively by a number of companies, including the Th. Goldschmidt Com- 
pany, of Essen-Ruhr, Germany, by the alumino-thermit process; the 
Néo-Métallurgie Société at Rochefort sur Mayenne, France; George 
G. Blackwell Sons & Co. (Limited), of Liverpool, England, and others. 
There are a number of ferro-molybdenum alloys on the market which 
vary in their percentage of molybdenum from 60 to 80 per cent, and 
from 0 to 2 or 3 per cent of carbon, according to the process by which 
they are made. Some of the ferro-alloys made by George G. Blackwell 
Sons & Co. of Liverpool, England, run about 80 to 85 per cent metallic 
molybdenum, with about 9 to 3 per cent of carbon. "They also make 
ferro-molybdenum alloy with 85 per cent of molybdenum and only about 
0.25 per cent of carbon. "There are a number of other molybdenum 
alloys besides these ferro-alloys, principally those containing nickel. 
Two of these molybdenum-nickel alloys are produced, one of which 
contains 75 per cent molybdenum and 25 per cent nickel, and the other 
about 50 per cent molybdenum and 50 per cent nickel. These per- 
centages vary slightly according to ids that may be in the 
alloys, as, for example, from 2 to 2.5 per cent iron, 1 to 1.5 5 per 

cent ciuis and 0.25 to 0.50 per cent silicon. Anollior alloy is a 
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molybdenum-chromium alloy containing 50 per cent of chromium and 
50 per cent of molyhdenum, with no carbon, this alloy being made by 
the Th. (roldschmidt Company. These alloys of molybdenum and 
nickel and of moly bdenum and chromium have been prepared for the 
market on account of the demand arising for them in the manufacture 
of specially hardened steel, as better results can apparently be obtained 
with the molybdenum when it is used in conjunction with either nickel 
or chromium. 

Molybdenum increases the elongation of steel very considerably, and 
for wire drawing such an increase at a comparatively small cost is 
important. It also renders tool steel especially hard and capable of 
retaining a cutting edge. It is beginning to be used quite extensively 
for tool steel in place of tungsten, which was one of the first metals 
thus used. It requires a smaller percentage of molybdenum to give 
the required results, and, as far as can be ascertained, it is easier to 
harden molybdenum steel than tungsten steel. Some of the uses made 
of molybdenum steel are in the manufacture of large cranks and pro- 
peller-shaft forgings, for large guns and rifle barrels, for wiring, for 
boiler plates, and for tools. 


VANADIUM AND URANIUM. 
OCCURRENCES. 


A: portion of the supply of these two metals is obtained from carno- 
tite ores found in Montrose County, Colo., and the adjoining Grand 
County, Utah. The deposits in Montrose County, Colo., have been 
previously described,“ and the Utah deposits have recently been 
described by Mr. J. M. Boutwell.? The deposits occur in the extreme 
eastern and southeastern portions of Utah, in the margins of the basin 
of the Green, Grand, and Colorado rivers, and they are in the same 
general geographic provinces as the deposits of the adjoining western 
Colorado, probably in an equivalent series of rock formations. The 
deposits do differ, however, in their mineralogical characteristics and 
in certain features of geological occurrence. The principal deposit of 
Utah is near Richardson, Grand County, in the canyon of the Grand 
River, 27 miles down the eanyon from Cisco, a station on the Rio 
Grande Western Railway. The vanadium ores consist of compounds 
of vanadio-arsenates of copper, barium, and calcium. These, with 
perhaps other compounds of vanadium, occur in aggregates of small, 
brittle, green, greenish-yellow, and yellowish-green crystals. Their 
exact mineralogical character has not as yet been definitely determined. 
The vanadium ores associated with carnotite, the principal uranium 
ore of Colorado, are found in much less quantity than the vanadium 
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«Mineral Resources U. S. for 1899 and 1900, U. S. Geol. Survey, and Am. Jour. Sci., 4th. series, vol, 
10, 1900, pp. 120-144. 
b Bull. U. 8. Geol. Survey No. 200, 1905, pp. 200-210. 
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ores alone. The vanadium minerals and the carnotite occur in thin 
patches and as coatings on the walls or cracks in a fractured zone in 
sandstone. This fractured zone is 5 to 25 feet in width and is the 
main line of deformation in that region; its strike is N. 60° E., and it 
dips to the southeast at an angle of 70-. The deposits near Richard- 
son have been developed by the Welsh-Lofftus Uranium and Rare 
Metals Company. Another deposit“ that has been worked to some 
extent is about 15 miles southwest of Grand River station, on the Rio 
Grande Western Railway, on the western margin of the Grand River 
basin, near San Rafael River. This deposit is composed of carnotite 
and occurs in sandstone or conglomerate. There are a number of 
other localities in the southeastern part of Utah, one being in Wild 
Horse Canyon, 8 to 10 miles north of Hanksville, Wayne County; one 
north of Price, Carbon County; anotber in the Abajo Mountains, San 
Juan County, and another south of Thompsons, Grand County. None 
of these, however, have been prospected to any extent, and little or 
nothing is known regarding them. 

Besides carnotite, which is the source of both uranium and vana- 
dium, the other chief source of supply of uranium is the mineral 
uraninite, or pitchblende, which has been found most extensively in 
Gilpin County, Colo. The main producer of uraninite has been the 
Wood mine, in Russell mining district. It 1s also found in some 
quantity at the Black Hawk and the Kirk mines, also near Central 
City, Gilpin County. 

Minerals containing these metals are found in much smaller quantity 
in many places throughout the United States, but none of them have 
thus far developed into commercial sources of supply. 

In the western part of North Carolina, at the Flat Rock mica mine, 
near Spruce Pine, Mitchell County, the mineral uraninite has been 
found in some quantitv. It does not occur in sufficient amount to 
warrant mining for this mineral alone. If, however, this property 
were reopened as a source of mica, there would be more or less of the 
uraninite obtained as a by-product. 

A vanadium deposit has recently been described in Mexico by 
Prof. Gustavo De J. Caballero.^ The vanadium minerals are found 
at Charcas, State of San Luis Potosi, and they are being systematically 
mined and are exported, principally to France. The principal vana- 
dium mineral at this locality has been described as 4 new vanadium 
mineral named ramirite. This has been analvzed by Señor Caballero 
with the following results: 


a Bull. U. S. Geol, Survey No, 260, 1905, pp. 200-210. 
b Bull. No. 10, Mex. Geol. Inst., Memorias de la Sociedad Cientithea, 1904. 
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Analysis of ramirite from Charcas, Mexico. 


| Percent- | Percent- 


Constituent. | age Constituent, Age 
A A lc Oa O a —€ en a 
O s tigstesn pun ada | A Pals Gcuenea etes eaae lena dR. | 4.57 
PUO P ——— — | BB, P Os rcar e a eee: | 7. 90 
/A mr | 532 | inopem 1.12 

CUD —— teks | 5.18 | js 

TOU escudo et dae 106. 20 

M n0; A NN siete de O E S | 14 | TS | i 


METALLIC URANIUM AND VANADIUM AND THEIR FERRO- 
ALLOYS. 


Of these two metals, uranium and vanadium, it is only the latter 
that has heen used in the manufacture of steel, although uranium has 
been tested and experimented with to some slight extent for this pur- 
pose. It is claimed that the vanadium increases the tensile strength 
and toughness of the steel, but there is still considerable controversy 
regarding the influence of vanadium on iron and steel products, and it 
can not yet be definitely stated what place vanadium steel will take in 
the steel-manufacturing world. No large quantity of vanadium steel 
has been made, and there is but very little of it on the market, 
although the ferro-alloys are now being made and offered for sale. A 
ferro-vanadium alloy free from carbon and containing 25 per cent of 
vanadium has been made by the Th. Goldschmidt Company. A ferro- 
silicon vanadium alloy is also reported as having been prepared, which 
contains 30 per cent of vanadium, 10 per cent of silicon, and 2 per cent 
of carbon. George G. Blackwell Sons & Co. (Limited) report a ferro- 
vanadium alloy containing from 45 to 55 per cent of vanadium. 

An electrolytic method for the production of ferro-vanadium has 
been described by Gustave Gin,“ the French electro-metallurgist, 
which' depends upon the electrolysis of vanadium fluoride dissolved in 
calcium fluoride. A hath of liquid iron is the cathode and a specially 
prepared and compressed mixture of vanadium trioxide and carbon is 
the anode. The fluorine, which is produced by the electrolysis of the 
vanadium fluorine, attacks and dissolves the vanadium compound of 
the anode, which thus regenerates the electrolyte, while free vanadium 
produces alloys with the iron. 

A recent invention of Wilhelm von Siemens is the use of metallic 
vanadium in the manufacture of a glow lamp. 

The metal uranium is included with the steel-hardening metals on 
account of tbe experiments that have been made with it for this pur- 
pose, on account also of its close relation to vanadium, and because so 
many of the ores of vanadium contain uranium. 

All of the uranium minerals have become of special interest in the 
last year or two since the discovery of radium, as uranium seems to be 


a Electro-chem. Ind., vol, 2, 1904, p. 321. 
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the source of radium. Ina recent article on the origin of radium 4 
Mr. B. B. Boltwood, of New Haven, Conn., has given data which seem 
to show that uranium is the source of radium and also that there is & 
constant proportionality between the uranium and the radium in the 
various minerals containing these elements. A long series of minerals 
have been analyzed by Mr. Boltwood for their uranium and radium 
contents. It is interesting to note that the uraninite from the Flat 
Rock mine, North Carolina, showed the highest. radio-activity of any 
of the minerals examined. In the following table are given the mineral 
substances tested, their locality, their uranium content, and the activity 
of the emanation contained in one gram of the mineral: 


List of uranium minerals eramined for radio-activity. 


' Per cent | Activity 
Substance. Locality. of of ema- 


- _— A RUM Lo sa — e— MÀ -—— | ee A 


A E xUIREUPE wee oO Ra | North Carolina ............. i 74. 65 150.7 
DOs A leet | Colorado exis cano | 69.60] + 147.1 
CHUM MIG. coo ceo oce r PII eee bo ee ete doeet North Carolina ............. 65. 38 126.7 
Unite Lair atus Jouchimsthal............... ! 61.74 131.3 
A er os EE EET SVO De crx ese North Carolina ............. 51. 68 108.0 
A A O aede los SAXONY Sandi e 50. 64 112.5 
UtünopDaneiucees Sue back la North Carolina ............. | 49. 84 | 88.8 
Thorogummite naaa le A vi eva 33. 17 61.1 
COTNOVUIG c ood eo Ex Dae EE a ER EEEE EU: Colorado ................... 22.61 | 41.6 
Uranothorite els rae ee RUE AR MX. HU edu RE is | NOPWAY 244.25 coe duces 11.36 24.9 
A A ose ooue North Carolina ............. 10.44 ! 23.2 
OPIDEIlO ode tiit II RESEC EE NOWAY crecida 10.34 ' 22.84 
BUXONIIC rt cass O9 esa dlc altius 8.71 — 19.5 
A det EV PIS dine eae donar Modo le 7.54 15.6 
PORE URSONIUG PUTET | sana O dart vi was 5.57 11.95 
TOMO DONNE DE HEN DRE "m | 4.32 9, 98 
AGO ceras MR Divisa la .70 1.14 
MOUBZILG Ss North Carolina ............. 3. . EN 
A O an pada es NORWAY sanas l| ES 
Ds eiiis bad ademas coke Ouse uses BONA cow ia | 31 76 
Dia ba A a Connecticut ................ 30 63 
A O A E d North Carolina ............. 007 Old 
TITANIUM. 


TITANIUM ALLOYS. 


Although the actual commercial value of titanium as a steel and iron 
hardening metal has not as yet been thoroughly demonstrated, still tbe 
experimental work that has been done seems to indicate that titanium 
will become of some importance in the production of both coke 
and charcoal iron. ‘The exhaustive experiments that have been made 
by Mr. A. J. Rossi in regard to titanium show that the introduction 
of a very small percentage (0.5 to 2 per cent) will increase the tensile 


a Philos. Mag., April, 1905, p. 599. 
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strength of both coke and charcoal iron. In introducing titanium into 
these irons use is made of a ferro-titanium alloy containing from 10 to 
12 per cent titanium, which is added to the furnace. With the cupola 
the best results are obtained by adding the alloy in small pieces, which, 
of course, necessitates a previous crushing. This, however, could be 
avoided where foundries are of small size by casting the alloy in the 
form of pigs and adding the latter directly to the furnace charged, as 
is done with ordinary cast iron, experiments having shown that a 
titanic pig containing up to 5 per cent titanium will melt at the tem- 
perature of fusion of east iron or steel. A series of experiments have 
been described by Mr. Rossi that were made with both coke and char- 
coal iron, and also with coke iron and charcoal iron containing 2 per 
cent of titanium. In describing these tests Mr. Rossi says: * 


The materials used in these tests were made by adding the alloy in either the 
cupola or the ladle, the results being nearly the same in each case. The cupola— 
2,000 pounds capacity—was first charged with pig iron and coke, without any addi- 
tion whatever, and a part of the molten iron was cast in pigs and round bars (18 
inches long by 1.125 inches in diameter), or in square bars (13 inches long by 1 inch 
square), while another portion was poured into 300-pound ladles into which certain 
quantities of alloys (10 to 12 per cent Ti) were added at the bottom. After drop- 
ping, the cupola was again charged with pig iron and coke by layers as usual, with 
the addition in each laver of a part of the total quantity of alloy that was to be used 
in the charge. The alloy was added in lumps from 1 to 2 inches in size. For each 
mixture the cupola was charged with fresh material. The pig iron used was of two 
grades—No. 2 foundry coke ( Warwick brand) and No. 1 best charcoal pig ( Muirkirk 
brand). The tests were made at the laboratories of Finius, Olsen & Co., of Phila- 
delphia. With due corrections for area, the results were as follows: 


Strength testa of titanium tron. 


No. 2 coke nou (War- | No. 1 charcoal iron (Muir- 


wick). kirk). 
Pig smelted Pig smelted 
Pig smelted Pig smelted Ap o 
alone. with 2 per alate. With 2 per 


cent ofa loy. cent of alloy. 


| Pounds per | Pounds per 
, 8quare inch. | square inch. 


Pounds per | Pounds per 
square inch. | square inch. 


— 


| 24, H0 27, 800 28, 430 31, 680 
Tensile strength ...........ooooooomomo.oo ..... | 25, 450 28, 850 | 27,950 30, 400 
24, 600 27, 600 27,500 31, 230 
Tensile strength (average) ......... ........ 24, 960 28,125 | 27, 960 30, 800 
| 2, 930 3,112 
Transverse strength .... .....ooooocoooooomoo». E | 2,873 | 3,250 
2, 993 3,215 

Deflection at center of bar (12inches between | 
NCC A RR IN TEES ed 0M | 1.155 


As is seen from this table, the average tensile strength of the coke 
iron containing tbe titanium is little gfeater than the average tensile 
strength of the charcoal iron, and it could undoubtedly be made at & 
cost considerably lower than that of the charcoal iron. 


 aMin. Industry, vol. 11, 1902, p. 6H. 
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Other uses for these ferro-titanium alloys are in the manufacture of 
iron for car wheels, and perhaps also for rolls and crushers. At the 
present time the principal uses of titanium are not in the manufacture 
of titanium steel, but in the form of the oxide for use in the manufac- 
ture of artificial teeth and for coloring. 

A ferro-titanium free from carbon and containing 20 to 25 per cent 
of titanium is now being manufactured by Th. Goldschmidt. Another 
ferro-titanium alloy containing 45 to 55 per cent titanium is manufac- 
tured by George G. Blackwell Sons & Co. (Limited). 


SOURCES OF SUPPLY. 


The common mineral which is mined for its titanium contents is 
rutile, and in the United States the principal locality where this min- 
eral is found is in Virginia, at Roseland, Nelson County, where are 
located the works of the American Rutile Company. The mineral 
occurs disseminated through a coarsely crystalline granitic rock which 
has been mined by means of open cuts. This rock is crushed and the 
rutile is easily concentrated. The demand for the mineral is limited. 
Another source of supply of titanium, if the use of the ferroalloys 
increases so that there will he a demand for them on a large scale, 
would be undoubtedly the titanic iron ores which occur in considera- 
ble quantity in various parts of the United States. 


MANGANESE. 


Although the production of manganese is not regularly treated in 
this report, it may be of interest to introduce here a few words regard- 
ing the manufacture of metallic manganese and of the ferro-manganese 
alloys. This metal has been prepared by the alumino-thermit process 
by Th. Goldschmidt, Essen-Ruhr, Germany, free from carbon and 
containing from 98 to 99 per cent manganese, and with only a trace 
of iron. ‘The ferro alloy of manganese was one of the first alloys to 
be made in the electric furnace, but, as far as can be learned, the man- 
ufacture of the ferro-manganese alloy in the electric furnace is attained 
with considerable difficulty, due principally to the absolute necessity 
of avoiding too high a temperature, which would cause a volatilization 
of the manganese, and, therefore, it is still the blast furnace in which 
most of the ferro-manganese is produced. 


TOTAL PRODUCTION OF STEEL-HARDENING METALS. 


The total production of steel-hardening metal ores or concentrates 
produced in 1904 amounted to 945 short tons, valued at $259,620, 
including production of rutile valued at $7,000. Over three-fourths 
of this quantity was due to tungsten ores. The States producing these 
ores, in the order of the value of their production, together with the 
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metallic ore mined, are Colorado (tungsten, uranium, and vanadium), 
Arizona (tungsten and molybdenum), California (chromium), Wash- 
ington (molybdenum), Missouri (nickel and cobalt), and Virginia 
(titanium). 

In the following table is given the production in the United States 
of ores of the steel-hardening metals for the years 1902, 1903, and 1904: 


Production of ores of steel-hardening metals in the United States, 1902-1904,by metals. 


(Short tons.] e. 
| 1902. 1903. 1904, 
Mineral A A ae 
Quantity. | Value. ' Quantity. | Value. | Quantity. | Value. 
Chromium ............2..ceceeeeees | 353.0 | $4,567 | 168 | 82,250 ! 138.0 | — $1,845 
Molybdenum .......... eene NP MIU | 795 | 60,865 | 14.5 2,175 
Nickel and cobalt ................. : 220.0 9,415 ` b661 | 273,900 c23.0 54, 000 
Titan. ola ooo aue siue aut MEE | A PE REEE AAA 7,000 - 
A II eu REI ES 183.5 E AA | 292 43, 639 740.0 184, 000 
Uranium and vanadium........... 3, 810. 0 48, 125 30 5,625 44.5 10, 600 
POL MNT RES | 4,328.5 | 62,109 | 1,928 | 356, 279 945.0 | '259,620 
zd zw m A 
a Matte. 


b Nickel and cobalt oxide contents of 3,600 tons of low-grade matte, not refined in 1904. 
c Combined metals. 


PRODUCTION OF NICKEL AND COBALT IN UNITED STATES. 


The main supply of nickel and cobalt produced in the United States 
in the last few years has been obtained from Mine La Motte, Mo., as 
a by-product in lead smelting. During 1904, however, there was no 
actual production of any metallic nickel or cobalt oxide, but there was 
obtained 3,600 short tons of low-grade material, valued at $54,000, that 
is ready to be smelted and refined. This contains approximately 24,000 
pounds of metallic nickel, valued at $11,400, and 22,000 pounds of 
cobalt oxide, valued at $42,600. In 1903 there was a production 
reported of 661 tons of matte, of which the nickel content amounted 
to 114,200 pounds, valued at $45,900, and the cobalt oxide content to 
120,000 pounds, valued at $223,000. "There was also produced in 1903 
nickel and cobalt ores amounting to 135 tons in Oregon and Idaho, of 
which 21 tons, valued at $1,900, were shipped. "There was no ore pro- 
duced at either of these localities in 1904, but in Virginia and North 
Carolina there was a considerable tonnage of low-grade ore produced 
in development work at deposits located at Hemlock, Floyd County, 
Va., and near Webster, Jackson County, N. C. None of this, how- 
ever, was shipped during the year. 
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In the following table is shown the production and value of nickel 
obtained from domestic ores from 1887 to 1904, inclusive: 


Production of nickel from domestic ores in the United States, 1857-1904. : 
(Pounda.] 
Year. | Quantity. — Value. Year. Quantity. | Value. 
"eT" z = ee A, eee 
1 
UTEM RN NON | 205,566 > $133,200 | 1896.1... .Lsssseseee esee 17,170! $4.461 
18RR....... Pride 204,324 — 127,632 | 1897.0... ee eee 23, 707 7,823 
Lo MN 252,663 151,598 | 1898............. esses 11, 145 3, 956 
A sodas cue sU p ED 223,488 | 134,093 | 1899.........Lssseesseeesee- 22, 541 8, 566 
A CR 118, 498 | 71000: AU tna 9,715 3, 886 
A NUT A E AAA 6, 700 3,551 
A oe nee eer tes 49, 399 | 20-197 AA | 5,745 2, 701 
p — — | 9,616 — 3,269 1903 2... eee (00 14, 200 | 45, 900 
Lr T | 10,302 . 3,091 | 1904 c eere re | 24,000 | 11, 400 
| 4 


In the next table is given the quantity of cobalt oxide obtained from 
domestic ores mined in the United States from 1869 to 1904, inclusive: 


Production of cobalt oxide in the United States, 1869-1904. 


[Pounds.] 
I 

Year Quantity.) Year. Quantity. Year. Quantity. 
e | O Lam aa PIE IV 

1869 ese Soden Gace: 811 | LL Ys ceed wateoseSucce: 8,280 |, TB R, 422 
IBIUL EE its 3, 854 | IR OL Lice Cie rere 11,653 | 1894................... 6,763 
Le AAA ME HONG | o ass 1,096 |] 1895. ........ 2. se see eee 14, 458 
ir REPE 5,749 | b> .LLLeeuueeeeeeee 2,000 | 1896...........eeeeeee- 10, 700 
Lr MEE D, 128 | Po MIN ADO AAA 19, 520 
A inh dus MESETA c. aou ]RON Lois ee apes 6,247 
idos 3, 441 | E A RIO 1890. cocos sev dade 10, 230 
e E ewes 5,162! ON | $, 491 : 1900..... cesses nee 6,471 
INTO a AR | E | 13,955 |] 1901............LLLuee. 13, 360 
Tr NERONE RR E ! as ES 3,730 
A E E te. BIG. AAA 7,200. | 1903. ccoo 120, 000 
TARO ERE | 7,251. 1899 conoce sd voveo us | nem 1901. ooo EE 22, 000 

ii 


a Including cobalt oxide in ore and matte. 
CANADIAN PRODUCTION OF NICKEL. 


Nearlv all of the nickel used in the United States is obtained from 
Canada, with a small quantity from New Caledonia. For this reason 
the production of nickel ore in Canada is of especial interest to the 
users of the metal in the United States, and there is, therefore, given 
in the tahle following the quantity of nickel ore mined and smelted 
in Canada, together with the quantity of matte obtained from it for 
the years 1896 to 1904, inclusive: 
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Production of nickel in Canada, 1896-1904. 0 


EM Ore Ore | Matte | Nickel in 
` ° produced. | smelted. ! obtained. matte. 


Long tons. | Long tona. | Lony tons. | Pounda. 


M P A E A IATE 109, 097 73, 505 9,733 | 3,897,000 
e E O A lene eta 93, 155 96, 093 14,034 | 3,995,000 
O O A A A UP ree 123, 920 121, 924 21,101 | 5,567,000 
A A 203, 118 171, 230 19,215 | 4, 744, 000 
TEPORE PER OE RU RT 216, 695 211,960 23, 448 | 7,080,000 
(D ee TCR nM O PR 326, 945 270, 380 45,134 | 8,882,000 
A E NEES 269, 538 233, 338 24,691 | 10,693, 410 
¡A A ES 136, 633 209, 030 13,832 | 12,505,510 
O Meret aud ace wee eet 203, 388 118, 470 8,924 | 10,548,000 


u As reported by the director of the bureau of mines, Ontario, Canada. 


As is seen from this table, there has been a steady increase in the 
actual production of nickel, which is represented by nickel in matte, 
from 1896 to 1903, but in 1904 there was a falling off in the production 
of nickel of approximately 2,000,000 pounds as compared with the 
nickel content of the matte in 1908. One interesting point brought 
out by the table is the better quality of matte, containing a much 
higher percentage of nickel, that has been obtained during the last 
few years. 

During 1904 there was exported from Canada 10,154 short tons of 
matte, which is 1,230 short tons more than was produced in 1904, this 
excess representing stock left over from 1903. Of this matte shipped 
the larger part went to the United States and represents an exporta- 
tion to this country of 9,204,961 pounds. The remainder of the matte, 
which represents 2,028,908 pounds of nickel, was shipped to Great 
Britain. 

IMPORTS OF NICKEL AND COBALT. 


There was quite a falling off in the importation of nickel compounds 
and matte, etc., during 1904, the quantity imported into the United 
States in 1904 being 19,739,315 pounds, valued at $1,121,491. As 
compared with the importation of 1903 of 30,217,985 pounds, valued 
at $1,493,889, it is a decrease of 16,478,670 pounds in quantity, but of 
only $371,398 in value. This very large decrease in quantity with 
only a comparatively small increase in value is due to the higher grade 
matte that is imported. 

The importation of cobalt oxide in 1904 amounted to 42,354 pounds, 
valued at $86,925. Besides this cobalt oxide there were imported 
330,983 pounds of cobalt ore and metallic cobalt, valued at $18,272, 
making the total value of the importation $105,197. In the tables 
which follow are given the importation of cobalt oxide and nickel 
products into the United States from 1868 to 1904, inclusive. 
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Cobalt oxide imported and entered for consumption in the United States, 1868-1904. 


(Pounds. ] 
Oxide. Oxide. 
Year ending— m : Year ending— 
Quantity. | Value. Quantity. | Value. 
June 30— December 31— 

[^ EUH A $7,208 1886 ...... essen nene 19,366 | $29,543 
A AAA 2, 330 A 26,882 | 39,396 
A PET 5, 019 IL NP RODEO 27,446 | — 46,211 
AS RON 2,766 C RN 41,455 | 82,832 
ro AAA AOS 4,920 | 1890................---- 33,338 | 63,202 
Le AR O 1,480 4,74].- E OA 23,643 | — 43,188 
ri RON DNO I NS 1,404 | — 5,500 | TBO RENE RT RR 32,883 | 60,067 
lr T | 678 | 2,604] 1898.................... 28,884 | 42,694 
Lr pisces iira 4,440 | 12,180] 1894... eee. 24,020 | 29,857 
i yp AAA A 19, 752 11,056 | a 36, 155 39, 839 
EYE NEN 2,860| 8,693 | 1896.................... 27,180 | 36,212 
Cr O 7,531 | 15,208 | lana 24,771 | — 34,773 
ÓN 9,819| 18,457 |  1898............ sss | 38,781 | 49,245 
O eee 21,844 | 13,837 | 1899 c disaee euis | — 46,791 68, 847 
I. ERROR 17,758 | | 12,764 UL ETC NE RONDA 54,073 | — 88,651 
LL MCN 13,067 | 22,323 1001 once scs Boas 71,969 | 134,208 
IS 25,963 | 43,611 O eGo. s ae 79,984 | 151,115 
E scat ERR 16,162 | 28,138 1908 O 92% |! — 73,850| 145,264 

A | 42, 354 86, 925 


Nickel unported and entered for consumption in the United States, 1868-1904. 


(Pounds. ] 
| Nickel oxide, alloy of | 
Nickel. nickel with copper, | Total 
Year ending— SON ] ana me kehet, value 
Quantity. | Value. | Quantity. Value. |° 
June 30— 
TOR T "D "————————— — €——— A ewscnataaws $118, 058 
MEL OR OPT RM: A eene: 184, 327 
ry E E NE Ls GOAN AAA e Eo die Mate 99, 111 
p "—Á— E (00 15700 — 48,133 4, 438 $3, 911 52, 044 
D pM ML Cm | 96.1409 SOTA A A 27,144 
| o MURS 2, 842 4,717 | EE 4,717 
Lr m 3,172 5 sR3 A 5, 883 
UNE C ÓN 1,255 | 3,157 12 36 3, 193 
Dr er HENRI 156 10 10 
ro Mc 5,978 9, 522 716 824 10, 346 
br mM TT | 7, 486 8,837 8,518 | 7,847 16, 684 
O Eu ds 10, 196 7,829 8,814 | 5,570 13, 399 
O seis ua "—M 38,276 | 25,768 61,869 | 40, 311 66, 069 
TBR MINI m 17,933 | 14,503 135, 744 107, 627 122, 130 
| "rH | 22,906 | 17,924 177,822 ' 125, 736 143, 660 
a oboe ane ee 19,016 | 13,098 161,159 | — 119,386 132, 484 
NGS Corso Mo tuens ta t css IO s ol) a 194, 711 129, 733 129,733 
A EE E A 105, 603 | 64, 166 64, 166 


« Including metallic nickel. 
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Nickel imported and entered for consumption in the United States, 1868—-190.j—Continued. 


Nickel oxide, alloy of | 


Nickel. nickel with copper, 
Year ending— and nickel matte. Total 
uc ae AI ARA ne ee quu value. 
Quantity. | Valuc. Quantity. Value. | 
December 31— 
ISO Sree tus bea e cee A aquest Heel od Seat 277,112 $141, 516 a$141,546 
A A A ER s A IS 439, 037 | 205, 232 h 205, 232 
TSS Lucie eR RR win Sere A n. EE e 316, 895 | 138, 200 c 138, 290 
IRRU. Sich cece ros alone II n mele aad 367, 288 | 156,331 d 156, 331 
TSO A dens v deu cu gem € 066,571 | $260, 665 247,299 115,614 376, 279 
E A Pew eee en ESAE 355,455 | 172,476 | f 10,245, 200 148, 687 321, 165 
A A esf Eus 9 4, 487, 890 428, 062 428, 062 
1893..... zn m DIM LIE ee TCR NOIRS g 12, 427, 986 386, 740 386, 740 
1894..... "Ip Re M HORN. 9 9,286, 733 310, 581 310, 581 
js cp EIER g 20, 355, 749 629, 910 629, 910 
LL — à e ele ce eee Jdausedhccuseuu ue g 23,718, 411 620, 425 620, 425 
LOO olus mecs Eee A el d eau g 27,821,232 781,483 781, 453 
o A A e sponse 9 60,090,240 | 1,534, 262 1, 534, 262 
D MERECE TENERE IHREN: n g 44,479,841 | 1,216,253 | 1,216,253 
A A PA | tl Midas h 57,500, 800 | 1, 183, 884 1, 183, 884 
VO A RO i 117, 364, 337 | 11,849, 620 1,849, 620 
pU ENERO C E E J 33, 942, 710 | J 1, 437,649 1,437, 619 
me JUN A A A E E quur k 36,217, 985 | k 1,493, 889 1, 493, 889 
A pola pee cease Rise Ier 119, 789,315 ¡ ! 1, 121, 491 11,121,491 


a Including $465 worth of manufactured nickel. 

b Including 8579 worth of manufactured nickel. 

c Including 82,281 worth of manufactured nickel. 

d Including $131 worth of manufactured nickel. 

E eed as nickel, nickel oxide, alloy of any kind in which nickel is the element or material of 
chief value. 

f Classitied as nickel and nickel matte. 

g Includes all nickel imports except manufactures: nearly all of this is nickel in matte from 
Canada, containing about 20 per cent nickel. 

"EIS and matte. In addition 455,158 pounds of nickel, nickel oxide, etc., were imported, valued 
at 8139.786. 

t Including $209,956, the value of imports of 635,697 pounds of nickel, nickel oxide, alloy, etc., and 
$2,498 the value of imported manufactures of nickel not specially provided for. 

j Besides nickel ore and nickel] matte, these figures include 752,630 pounds, valued at $251,149, of 
nickel, nickel oxide, and alloys in which nickel is the chief constituent of value, and $30,128, the 
value of manufactures of nickel not specially provided for. 

k Besides nickel ore and nickel matte, these figures include 521,345 pounds, valued at $170,670, of 
nickel, nickel oxide, alloy in which nickel is the material of chief value, and $37,284, the value of 
manufactures of nickel not specially provided for. 

l Besides nickel ore and nickel matte, these figures include 589,555 pounds, valued at $203,071, of 
nickel, nickel oxide, alloy in which nickel is the material of chief value, aud $2,950, the value of 
manufactures of nickel not specially provided for. 


" EXPORTS OF NICKEL. 


As would naturally be expected, considering that a very large part 
of the Canadian production of nickel matte is consumed in this coun- 
try, there is exported each year from the United States a considerable 
quantity of nickel, and in 1904 this amounted to 7,519,206 pounds, 
valued at $2,130,933. The quantity and value of the nickel exported 
from the United States since 1894 are given in the table which follows: 


H. Doc. 21,59-1———23 
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Exports of nickel oxide and matte from the United States, 1894-1904. 


i [Pounds.) 
Year. Quantity. Value. Year. Quantity. Value. 

Ear E EE E ETE 1, 235, 588 $217,508 |. 1900 << ps 5, 869, 906 | $1, 382, 727 
A eve pe C ER 1, 061, 285 239. 897-1 AA | 5,869, 655 1,621,291 
A esa ied um 2,756,604 ! — 600,833 , 1902 LLL. eee eee eee 3, 228, 607 24,579 
A pep 4, 255, 558 | 997,391 | jp A A 2,414, 499 703, 550 
O base a ees ee-oees 9,657,620 1,359,609 “1908s cera s 7,519,206 2, 130, 933 
1699. oiseau a pROPL axes 5,004,377 , 1,151,454 | 


a Latter six months; not separately classified -— to duis: 1, 1894. 


FOREIGN PRODUCTION OF NICKEL. 


The bulk of the nickel ores produced in the world are obtained 
from Canada and from sources controlled by France and Germany. 
The French production is from the New Caledonia mines, and the 
German from the New Caledonia and the Norwegian mines. There is 
given in the following table the production of nickel in these countries 
from 1889 to 1904, as far as statistics can be obtained. In comparing 
this table with that of the nickel imported into the United States, it 
must be borne in mind tbat the imports represent nickel matte, ore, 
etc., and not the metallic nickel that is given in the table below: 


Production of nickel in Canada, France, and Germany, 1889-1904. 


| Canada. | France. Germany. 
Y car. E i M o 
| Quantity. | Value. ABE n] Quantity. Value. ¡anti | Value. 
A eer 2 A AÑ nora 
Pounda. Metric tons. i Metric tons. 
A aco Puis 830,477 | £498,286 330 | $324,900 282: $279,680 
A sexus erede at , 1,435,742 933, 232 330 317, 300 431. 436, 430 
I Me Mn | 4,626,627 | 2,775,976 330 319, 200 &94 | 644, 480 
i) aaa 2,413,717 | 1,399,956 1,244 | 1,174,580 747 ! 698, 630 
o AN do 3,992,982 | 2,076,351 2,015 | 1,175,720 493 774,630 
A avs need 4,907,430 | 2,061,120 1,545 | 1,175,720 522 449, 350 
1RUD: unn incus aca 3,888,525 | 1,360,984 1,545 | 1,033,220 698 - 575, 890 
T CNN A 3,397,113 | 1,188, 990 1,545 875, 330 822 | 666, 900 
IB Dol Les a EDAD 3,997,746 | 1,399,137 1,215 704, 425 | 898 710, 980 
A 5,517,690 | 1,820,838 1.540 | 887,800 | 1,108 ` 670, 482 
A 5,744,000 | 2,067, 810 1,740 | 1,003, 600 1,115 669, 517 
O la 7,080,000 | 3,327,707 1,700 | 1,020,000 1,376 | 946, 854 
A race oS eta 9,189,047 | 4,594,523 200 1, 410, 000 1,659 1, 1:4, 263 
A NN 10,693,410 | 5,025,903 | 1,600 | 1,080,800 1, 605 1, 122, 271 
I OA 12,505,510 | 5,002,204 | 1,500 | 1,023,750 ! 1:000: sce senna 
190 AN 10,547,883 | 4,219,153 ............ | TOR ias. tenes Ran 
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PRODUCTION OF CHROMIUM. 


California is still the only State producing any chromite, and in 1904 
the quantity was 123 long tons of ore, valued at $1,845. As compared 
with the production of 150 long tons, valued at $2,250, in 1903, this is 
a decrease of 27 tons in quantity and of $405 in value. There is given 
in the following table the production of chromite in the United States 
since 1885: 


Production of chromite, 1885-1904. 


[Long tons.] 
Be EC POTRETE D ENS 
Year. Quantity. | Valuc. | Year Quantity. | Value. 

A coeds oeee hee Seack 2,700 | $10,000 | TROD A Ret edd te 1,740 $16,795 
A PN DN 2,000 | 30,000 | 1896 ......ocoococcoonacoo.oo | 786 6, 607 
[ir p A € 3, 000 40,000 | A ev e PE A EE 
T PN become seda 1,500 | 20,000 || 1898 S cette 
DABS MNT 2, 000 30, 000 | Dn DP PE IO REN eet o E Tn PONE 
O 3,599 | 53,985 || 1900 ...oooccoonconoccnncnons 140 ! 1, 400 
1891.5 25 c2959 Sx eost 1,872 20,580- AA | 368 5,790 
o cue as 1,500 | 25,000 | 1902 ...............-. 2 ee eee 315 | 4,567 
A cin eae ese es 1,450 21,2750. 11-1908 cria Lenvieesex 100 2,250 
o a ee oe ae eee 3,680 | 68,231 || 1904..............000. seen 


IMPORTS OF CHROMIUM. 


Practically all of the chromite consumed in the United States is 
imported, the greater quantity being obtained from Turkey, with 
smaller quantities from New Caledonia and Canada. Besides the 
chrome ore, there is also considerable chromate and bichromate of 
potash and chromic acid imported. The importation of chromate and 
bichromate of potash in 1904 was only 26,053 pounds, valued at $1,817. 
as compared with 41,229 pounds, valued at $2,784, the imports of 
1903. There was, however, a considerable increase in the importa- 
tion of chromic acid, the imports for 1904 amounting to 87,721 pounds, 
valued at $10,505, as against 57,799 pounds, valued at $5,465, in 
1903. Besides this, chrome yellow was imported to the amount of 
121,508 pounds, valued at $18,066, in 1904, as against 227,215 pounds, 
valued at $32,175, in 1903. Besides these chrome salts 24,227 long tons 
of chrome ore, valued at $348,527, were imported. "This makes the 
total value of the chromium imports equal to $378,915, which is $36,466 
greater than $342,449, the value of the imports for 1903. In the table 
which follows are shown the quantity and value of the chrome ore 
and chromium products imported for consumption in the United 
States since 1867. 
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Chromate and bichromate of potash, chromic acid, and chrome ore imported and entered 
for consumption in the United States, 1867-1004. 


Year ending— 


June 30— 


e... e. ..o..o..n.o.on.n..o.ona 


Chromateand bichro- 


mate of potash. 


Quantity. 


Pounds. 
875, 205 
777, 855 
877, 432 

1, 235, 946 

2,170, 473 

1, 174, 274 

1,121, 357 

1,387, 051 

1,417, 812 

1,665,011 

2, 471, 669 

1, 929, 670 

2, 624, 403 

3, 505, 740 

4, 404, 237 

2, 449,875 

], 990, 140 

2, 593, 115 

], 448, 539 


1, 985, N09 
1, 722, 465 
1,755,489 


496,972 

976, 706 
1,483, 762 
2,045, 910 

952, 794 
1,329, 473 
1,160, 710 


41,229 
26, 053 


y 


888, 787 
G5, 634 
78, 288 

127, 333 

223,529 

220,111 

178, 472 

218,517 

183, 424 

175, 795 

204, 392 

211, 136 

221,151 

350, 279 

402, 088 

261, 006 

208, 681 

210, 077 
92, 556 


139, 117 
120, 305 
143 312 
137,263 
113, 618 

5h, 897 

94, 055 


| Value. 


78,981 | 


125, 796 
181, 242 
80, 538 
108, 497 
86, 134 
73,510 


Chromic acid. ! 


Quantity. 


Pounds. 


Valnc. 


Quantity. 


Long tons. 


Value. 


ce.o.oeooe.ecnaca [soon no e no. . nncososnsono|.o o. to 


eeevesceeesnas 
ewer EERE EEE 
conoss. o... 
6o..09.P .... e. .o. 


90, 817 
a 285, 014 
b 209, 224 


11,115 
37, 640 
28,571 


_ ao. ..crncoan [oe noanosnsoa cos. 


bcRaecasonc ono] nossonn.ao. 


es.o. reo ee a 


enonnsaranon. [na nenas. 


cc. o. o. ..an nooo. nao. ...o.e..o so 
1 


.. o... .n. nn. nn nao nono... 


e" ""-c.:|]^" tn 


e-*--*--c00252«22«|l* 2209 


4, 930 
6,35 
3, 470 
5,230 
8, 669 
11,570 
16, 304 
15, 793 
17,512 
20, 112 
39, 570 
22,932 
24,227 


[ 
....p nan. vo on.o rn Jornnacos.s» 


| $88, 757 

68, 634 

78, 201 

127, 341 

223, 34 

220, 100 

178, 748 

218, 530 

183, 446 

175, 840 

264, 402 

211,171 

221, 151 

350, 282 

402, 177 

261, 048 

209, 019 

$73, 586 254, 383 
239 92, R34 
43,721 182, 989 
20, 812 146, 688 
46,735 | 190,328 
50,782 | 191,019 
57,111 171,358 
105,764 | 164,814 
55,579 | 119,838 
58,620 | 138,251 
38, 364 164, 997 
82,845 264,501 
187,400 — 268,325 
187,439 | — 301,318 
272,234 | 300,176 
284,825 | 364,605 
305, 001 319, 941 
363, 108 403, 193 
582, 597 593,712 
302,025 | - 342,449 
348, 627 378, 15 


a Tneludes 227,215 pounds of chrome yellow, ete., valued at $32,175. 
b Includes 121,503 pounds of chrome yellow, valued at $18,066, 


CANADIAN PRODUCTION OF 


CHROMIUM. 


The Canadian deposits of chromite are located in the Province of 
Quebec and Newfoundland, and in 1904 the total production of Cana- 
dian chrome ore amounted to 6,074 short tons, valued at $67,146, an 
increase of 2,691 tons in quantity and of $33,316 in value, as compared 
with 3,383 tons, valued at $33,830, in 1903. Nearly all of the chromite 


STEEL AND IRON HARDENING METALS. 357 


produced was shipped to the United States. In the table following is 
given the production of Canadian chromite for the last three years: 


Production of chromite in Canada, 1902-1904. 
[Short tons.] 


Year. Quantity.| Value. 
a er ee sd pit carat e 900 $13, 000 
DIOS 5.1. 5 dde ER RN 3, 383 33, 830 


IUE A SA e REIR ORC d Eum ERE E AR AA GE UE COLORI eee 6,074 67, 146 


As is seen from this table there has been a decided increase in the 
production of chromite since 1902, when the Quebec deposits began to 
be quite extensively worked. 


PRODUCTION OF TUNGSTEN. 


There were produced in 1904 740 short tons of tungsten concentrates, 
valued at $184,000, as compared with 292 short tons of concentrates, 
valued at $43,639, in 1903, an increase of 448 tons in quantity and of 
$140,361 in value. The 1904 production of 740 tons of concentrates 
was obtained from 10,975 tons of crude ore. 


IMPORTS OF TUNGSTEN. 


During the last few years there have been small quantities of tung- 
sten ores and alloys imported into the United States, but as the tung- 
sten ores are admitted free of duty it has been impossible to obtain 
the statistics for them. In 1904 the imports of a ferro-tungsten- 
chromium alloy amounted to $29,439 in value, as compared with $18,136 
in 1903 and with $7,046 in 1902. 


PRODUCTION OF MOLYBDENUM. 


The production of molybdenum ores in the United States is still 
very small, and in 1904 there were reported only 144 short tons, valued 
at $2,175. There is still considerable uncertainty among producers of 
molybdenum ores as to the value of these ores, and prices are quoted 
as ranging from $100 to $3,000 per short ton. The actual value, how- 
ever, of molybdenum concentrates at New York is probably about 
$200 to $250 per short ton. 


PRODUCTION OF URANIUM AND VANADIUM. 


Although there was considerable development work done in 1903 
and 1904 upon uranium and vanadium deposits, the actual production 
of ores of these metals was very small, amounting in 1904 to 444 short 
tons of concentrates and partially concentrated ore, valued at $10,600. 
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The imports of uranium salts in 1904 were valued at only $9,024 as 
compared with imports valued at $13,498 in 1903 and at $12,491 in 1902. 


PRODUCTION OF TITANIUM. 


The production of rutile reported during the vear 1904 was valued 
at approximately $7,000. 


PLATINUM. 


By Davip T. Dar. 


PRODUCTION. 


The production of platinum in the United States during 1904 was 
stimulated by a rise in price, amounting to about 10 per cent and 
due principally to anxiety in regard to the fate of the platinum 
industry in Russia during the Russo-Japanese war. It should not be 
understood that the slight rise of 10 per cent in the price of platinum 
would serve as any great stimulus to the placer gold miners of the 
West who furnish the platinum products of the United States, for these 
miners are comparatively indifferent to a slight change in price. The 
scarcity of platinum, and the consequent rise in price, however, led to 
much energy on the part of eastern smelters in platinum in urging 
upon the placer miners of the West the advisability of saving platinum 
in cleaning up the hydraulic mines. The increase thus etfected is 
interesting as showing’ what is possible in the United States in the 
future. The product of 110 ounces in 1908, valued at $2,080, increased 
to 200 ounces, valued at $4,160 in 1904, all from California and Ore- 
gon, inasmuch as operations have been suspended in the Rambler cop- 
per mine, Wyoming, which furnished some platinum the year before. 
The outlook for increased production for the year 1905 is good, not 
only on account of the continued high price of platinum but because 
of the investigation undertaken by the United States Geological Survey 
of the black sands of the Pacific slope and of the increased knowledge 
thus furnished to the miners in regard to the value of the platinum and 
to simpler means of saving it. A detailed report of this investigation 
will be included in the next volume of Mineral Resources of the United 
States. 

A circular letter was addressed to all the placer miners of the United 
States inviting them to send to the Survey samples of the heavy sands 
which collect in the sluices. In response to this circular many speci- 
mens are under investigation, not only as to the quantity of gold and 
of platinum metals contained but as to the presence of other useful 
minerals. This work is under the direction of Prof. Robert H. Rich- 
ards, of the Massachusetts Institute of Technology. Preliminary 
assays of some of these sands have already been completed. 
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WORLD'S SUPPLY. 


The world's total supply of platinum for the year amounted to about 
300 kilograms or 9,625 troy ounces from South America, and 6,000 
kilograms or 192,500 troy ounces from Russia. No production of 
platinum from Australia was reported. A-slight product of both 
platinum and palladium from the Sudbury copper mines continues to 
come on the market, but it is not profitable to extract all of the plati- 
num and palladium which these ores could furnish. Increased inter- 
est in the occurrence of platinum in hydraulic mines and dredges of 
the Fraser River is due principally to the fact that the natural alloy 
of iron and nickel previously found in Josephine County, Oreg., and 
in Del Norte County, Cal., has also been found in commercial quantity 
in the Fraser River at Lillooet. Platinum compounds of the crude ore— 
that is, pure platinum contained in crude grains, is worth at the pres- 
ent time (June, 1905) about $18 to $19 per ounce. Pure platinum 
ingots are worth $20 per ounce. The average price of platinum wire 
varies from $20.25 to $20.50 per troy ounce. Sheet platinum anodes 
are the same price as the wire. Ordinary crucibles and dishes (ham- 
mered) are sold at 83 cents per gram or $24.90 per troy ounce, while 
more complicated platinum wire is only quoted at special prices. 
Special guges of wire are valued as high as $23 per troy ounce. The 
imports into the United States during 1905 show a decided decline of 
more than 8,000 ounces, due to European control of the supply, which 
also, of course, aided the rise in price. The present prices are the 
highest that platinum has commanded in recent years. 

An interesting and new occurrence of platinum in place in Sumatra 
has been noted by Prof. L. S. Hundeshagen. These deposits occur in 
western Sumatra, near the high road at the Singenggoe River, 35 
miles from the seacoast. They contuin gold as well as small quantities 
of platinum. The deposits are associated with schists, granite, and 
augite-diorite. Professor Hundeshagen thinks the present ore deposit 
was originally a layer of big lenses of limestone imbedded in the old 
schists, which have been altered into garnet and wollastonite and after- 
wards mineralized by hot solutions carrying copper, gold, platinum, 
etc. The slightly decomposed wollastonite with no copper is richest 
in platinum. Auriferous garnet, poor in wollastonite, contains no 
platinum. The river sands, adjacent, show gold and platinum. In 
Borneo platinum found in the diamond placers is in scales, not in 
grains. The platinum scales carry copper. Although peridotites 
abound in Borneo, no platinum could be found by the author in their 
close vicinity, but only traces of gold and metallic copper. In the 
Indian Archipelago the occurrence of platinum is unusual and is not 
derived from serpentine. 


LITHIUM MINERALS. 


By JoserH Hypr PRATT. 


SOURCES OF SUPPLY. 


There are three different minerals that are mined at the present time 
for their lithium contents—lepidolite and spodumene, both lithium 
silicates, and amblygonite, a lithium phosphate. Of these three the 
last contains the highest percentage of lithia, but thus far has not been 
found as abundantly as the other two. The only locality at which 
the amblygonite has been found in quantity is in the vicinity of Pala, 
San Diego County, Cal. This deposit of amblygonite was discovered 
in 1902, but there was no production of the mineral until 1904. 

All of the lepidolite that *is produced in the United States for com- 
mercial purposes is obtained from San Diego County, Cal., principally 
from the vicinity of Pala. There are two other localities in this 
county at which lepidolite has been found in some considerable quan- 
tity, one being near Banner and the other 7 miles east of Julian. No 
lepidolite was mined at either of these localities during 1904, and only 
the necessary assessment work was done. 

All of the spodumene was obtained from Pennington County, S. Dak., 
principally from the Etta mine. 

The greater part of the lepidolite that has been mined in this coun- 
try has been exported, while nearly all of the spodumene has been 
utilized by home chemical manufacturers. From information obtained 
from the various chemical companies in this country that manufacture 
lithium compounds it is learned that there is an overproduction of 
these minerals for domestic consumption, and that unless some new 
technical uses can be found for the lithrum salts, as, for instance, their 
use on a considerable scale for pyrotechnical purposes, there must be 
considerable decrease in both the demand and the price for them. 
The mistaken impression has been prevalent that there was a large 
demand for lithium minerals, but with their use restricted principally 
to the manufacture of lithium carbonate the demand is hound to be 
limited. | 

All of the lithium minerals that are mined are shipped to New York, 
where a part is exported and the remainder is reduced by chemical 


companies. 
361 


369 MINERAL RESOURCES. 


PRODUCTION. 


The quantity of lithium minerals produced in the United States dur- 
ing 1904 amounted to 577 short tons, valued at $5,155. This is a 
decrease of 578 short tons in quantity and of $18,270 in value, as com- 
pared with the production of 1,155 short tons, valued at $23,425, in 
1903. Of this 1904 production the greater part was spodumene from 
South Dakota. | 

l IMPORTS. 


In 1904 there were imported into the United States 19 pounds of 
lithium- salts, valued at $48, as compared with 5,596 pounds, valued 
at $3,669, in 1903. In 1902 the imports were 5,530 pounds of lithium 
carbonate, valued at $8,038, and 15,686 pounds of other lithium salts, 
valued at $14,913. 


ANTIMONY. 


By Enmunp Oris Hovrr. 


INTRODUCTION. 


The chief ore of antimony is the sulphide (stibnite, or gray antimony) 
Sb,S,, which when pure carries 71.4 per cent of metallic antimony, or 
1,428 pounds to the ton. Another important ore is stibiconite, or 
antimony ocher, the oxide, Sb,O,, which at the maximum contains 
14.5 per cent, or 1,490 pounds to the ton. Although antimony min- 
erals occur in many localities in the United States and considerable 
deposits of stibnite are known in South Dakota, Utah, Nevada, and 
California, the only State reporting a production in 1904 was Arkan- 
sas, and the quantity from there (124 tons) was an insignificant frac- 
tion of the total amount used in the country. 

Several cireumstances combine to prevent the profitable exploitation 
of domestic beds of antimony ores. "The reduction of antimony from 
its ores and its alloys with other metals is a difficult, complex, and 
expensive process, and successful smelting depends upon peculiar con- 
ditions; furthermore, foreign ores are abundant and cheap, and the 
price of the refined metal is comparatively low, so that domestic ores 
do not repay the cost of transportation, and hence domestic deposits 
are allowed to remain undeveloped. 


PROPERTIES AND USES. 


Antimony is a white, very brittle metal, of laminated or crystalline 
texture. It fuses at a low temperature and readily vaporizes. It is 
not used in the pure state, but it forms several valuable alloys and 
compounds. The mdst important alloys of antimony are type metal, 
britannia, pewter, and antifriction metals. "Type metal consists, essen- 
tially, of lead and antimony, often with the addition of small quantities 
of tin and nickel or copper. Britannia is a white-metal alloy of anti- 
mony with tin, copper, and bismuth, and is much used for tableware. 
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Pewter is a similar alloy, but it contains a smaller percentage of anti- 
mony than britannia. "There are several antifriction alloys which usu- 
ally go under the name of babbitt metals One of these consists of 50 
parts of tin to 5 of antimony and 1 of bismuth, but other proportions 
are in use. The addition of antimony to lead hardens it, and the addi- 
tion of a small quantity of bismuth gives the alloy the property of 
expanding at the moment of solidification from a molten state, thus 
producing a perfect cast from a mold. 

Among the useful chemical compounds of antimony may be men- 
tioned tartar emetic, a double tartrate of potassium and. basic anti- 
mony, which is employed for medicinal purposes and as a mordant in 
dveing vegetable fibers; a mixture of antimony trisulphide and anti- 
mony trioxide, which forms a flame-red pigment, known as antimony 
cinnabar, and used somewhat in painting; and antimony pentasul- 
phide, which is used in vulcanizing rubber and gives a red color to the 
product. 

PRODUCTION. 


The production of metallic antimony in the United States from 
domestic ore during the year 1904 was practically nothing, only 25,000 
pounds being reported, with a valuation of $396. No production from 
domestic ores was reported during the years 1902 and 1903. 

A large quantity of hard lead or antimonial lead is produced in the 
United States in the process of smelting impure silver-lead ores. In 
1904 the production of this alloy was approximately 21,752,000 pounds, 
with an antimony content ranging from 23.13 to 32 per cent, and 
amounting to about 5,142,000 pounds. In 1903 the production of anti- 
monial lead was 21,237,440 pounds, containing about 5,115,319 pounds 
of antimony. Hard lead is used in the manufacture of the several 
alloys of antimony. Its priee ranges about 20 cents per 100 pounds 
less than that of soft lead. 

The annual production of antimony in the United States from 1880 
to 1904, inclusive, is shown in the following table: 
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Production of metallic antimony from domestic and foreign ores and that contained in hard 
lead in the United States, 1580-1904. 


[Short tons.] 


Contained in hard 


i n 
| jud a omm Total. 
Year. ME RT = - " | e zz. "X 
Quantity. | Value. | Quantity. Value. | Quantity. Value. 
A E EE DS (hy. OA | 50 | A A 
E AA cie ile NS AA 50 | 10,0001. A reme 
E i Sot eateries A AN 60 12, 000 | Rec DO PRESE 
jr. ——— ces "s MEE PEPA 60 AMA aD ENS 
IRSE S n. decuit opa pete o — E ETENN 60 . 12, 000 | sec paises area wate 
JRR TOR CS 50 , 10,000 |... . Leere 
[M (Dy — A 35 ' AO RM 
JC rS REOR EN (y) O E 75 | E eun sch rO IRIS 
TORS nets ce oa NEUE (iy Ae ae 100 20,000 |............ a 
Lo MMC (Pj d AN 115 28,000 loco | E 
E E EU Dele idud $09 | $136,752 129 40, 756 938 — $177,508 
]ROf Lo roe PTE pus iuresus 1,011 170,930 | 278 47, 007 1,289 217,957 
TROD e ceo ecc ats M 1,260 | — 219,950 esl 56, 166 1,790 276, 416 
ore 380 

jc ECC NE MCN | 1,253 225,540 | 250 45, 000 1,503 270, 540 
A barba Ua 0h S cac 1,187 213, 706 200 36, 000 1, 387 249, 706 
1809 a rune oua Couche ederet 1,563 236, 169 © 450 65, 000 2.013 304, 169 
A 1,877. 263,49 c 601 84, 290 2, 178 347,539 
A O IS | 2,217 20, 356 c 814 121,911 3.061 442, 300 
TROS A DTE ES Z 2,118" — 348,051 c1,120 184, 050 3,238 532, 101 
O citet S 1, 586 307, 314 c1,275 251, 875 2, N61 559, 189 
A | 2,476 490, 916 c1,750 346, 980 4,226 837, 806 
A cheese | 2,235 , — 457,150, d 403 82, 752 2,639 530, 902 
AA pde Ur | 2,904) 505,340 657 199, 166 | 3,561 | 634, 506 
rr Sure aces 2, 558 445, 092 d 570 103, 341 3, 128 | 548, 433 
POON dred ate eden test 2,571 + e443, 598 f 186 e61, 026 | 3,057 ' 505, 524 


1 ! 


a Estimated at 25 per cent of the total quantity of hard lead produced from both foreign and domestic 
ores, except for the year 1902, when an average of 27 per cent was taken. 

b No statistics available. 

e Principally from imported ores. 

d Exclusive of foreign ores imported and reex ported. 

e Estimated from the prices current for the year. 

f Estimated from the average content of the orc. 


IMPORTS. 


The following table gives the annual imports of antimony inetal and 
regulus and crude antimony and ore entered for consumption within 
the country from 1867 to 1904, as reported by the Bureau of Statistics 
of the Department of Commerce and Labor. The quantity of ore 
imported increased rapidly from 116,495 pounds in 1893 to 6,089,134 
pounds in 1900. "This maximum was greatly in excess of the needs of 
the country, as is shown by the imports (1,632,301 pounds of ore) for 
the following year. During 1904 the quantity of antimony ore 
imported into the United States and entered for consumption was 
2,988,518 pounds, valued at $50,414, whereas in 1903 the quantity was 
2,714,617 pounds, valued at $54,316, a decrease in quantity, but a 
slight increase in average price per pound. 
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Antimony and antimony ore imported and entered for consumption in the United States, 
1867-1904. 


[Pounds.] 


Metal and regulus. Crudeantimon y and ore. 


Yead ending— A 
Quantity. Value. Quantity. Value. 
June 30— 
y A IS, ASIS IIA PAN 
SENE PAIN ROPA 1, 033, 336 E AN 
cn — 1, 345, 921 AA, A RR 
DU NERO RS AMATUS 1,227, 429 IB EN E A 
MA 1,015,039 | — 148,264 ............... 2,364 | 
IE oe superi ee xax AS ee 1, 933, 306 QT EUR laera 3,031 
LEN OE PRET SE NE 1, 166, 321 DOM NAR TERM 2,941 
O 1,253, 814 E O 203 
e A E SEES EK Pe pA a 1, 238, 223 131, 360 6, 460 609 | 
Dy E A 946, 809 119, 441 8, 321 700 
WA 1, 115,124 135, 317 20, 001 2, 314 
o A IA Saas 1, 256, 624 130, 950 20, 351 1,259 
1 NAAA 1, 380, 212 143, 099 34, 542 2, 341 
A QR READ UD 2,019, 389 265, 773 25,150 2,349 
INL A A PO | 1,808,945 253, 054 841,730 | 18,199 
AO | 2,525,838 | 294,234 1,114, 699 18,019 
[Do IS OOT |. 8,064,050 286, 892 697, 244 11,254 
IA dir eda 1, 779, 337 150, 435 231,360 | 6, 489 
1. A TENI ade veces 2, 579, 840 207,215 215, 913 | 7,497 
December 31— i ý 
|| RE IS AERE A INR 2, 997, 985 202, 563 218, 366 9,761 
Ad 2,553,284 | 169,747 | 362, 761 8,785 
NS. 2,814,044 | 248,015 | 68, 040 2,178 
E ovde AN 2,676,130 | 304,711 | 146, 309 5, 568 
LC. BNET ERR RIA ERO ad 3, 315, 659 411, 960 611,140 | — 29,878 
A ERT cota dens | 2,618,941 | 327,307 ' 1,433,531 | — 36,232 
INC sb RA T EET | 8,950,864 392, 761 192, 344 7, 338 
A 2, 780, 432 243, 341 116, 495 5, 253 
Do E ET O 2, 653, 487 193, 988 375,468 | «18,805 
JOE ctv o vua eb POR 3, 499, 901 223,968 | 668,610 | — 14,718 
INUG LL uo dica rai 2,576,371 158,975 | 1,180,828 | — 21,402 
E A PATA 9,982,245 143, 370 3,719,186 | 55,400 
E RIN A | 2,103, 599 148, 671 3,749,222 | 50,256 
(lo MEN SETAT EEATT | 2,990,915 241, 685 3, 968, 654 47, 427 
AA A 3, 654, 822 287, 937 | 6, O89, 134 75, 866 | 
A A EN | 3, 640, 505 254,529 | 11,682, 301 22,720 
AAN FÜR PE Sua ves | 5, 388, 739 | 333,601 | 53,129,069 62, 968 
A $2 52205500 «dA Rus 0941 | 4,694,309 260,144 | — 2,714,617 54,316 
3904. A occae e CEP a T | 8,404,045 248,626 50, 414 
i | 


2, 288, 518 


aIncludes $737, value of ground antimony for which no quantity was given. 


b Excludes exports. 


Digitized by Google 


Total 
value. 


$63, 919 
83, 822 
129, 918 
164, 179 
150, 628 
240, 567 
187, 439 
148, 612 
131, 969 
120, 141 
137,631 
132, 209 
145, 440 
268, 122 
271, 253 
312, 253 
298, 146 
156, 924 
214, 712 


212, 324 
178,532 
250, 193 
310, 279 
441, 835 
363, 539 
400, 099 
248, 594 
212, 793 
238, 686 
180,377 
198,770 
198, 927 
289, 112 
363, 803 
278, 066 
396, 569 
314, 460 


299,040 - 
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CONSUMPTION. 


The consumption of antimony in the United States from 1880 to 1904 
is given in the subjoined table, the imported ore being estimated to 
contain an average of 524 per cent antimony, and to yield 42 per cent 
of refined metal by smelting operations, Crude antimony, which is 
refined or concentrated ore and not metal, is included in the quantity 
of ore imported. Antimony regulus is taken as equivalent to the’ 
metal. The antimony contained in hard lead is calculated at 25 per 
cent, except for 1902, when an average of 27 per cent was taken; for 
1903, when the reported average was 24.1 per cent; and for 1904, when 
the average was 23.64 per cent. 


Estimated consumption of antimony in the United States, 1580-1904. 


[Short tons.] 


i From im- | 


i 
Year, "im hard | rom do, Perelont ator | Total. 
t | antimony. EMEN 
A A RERETISM PA 50 | 7 1,010 | a 1,067 
IA ARES 60 | 221 904 a1,175 
|." TR EE 60 | 292 1, 263 a 1,615 
e RSEN RCRUM RM PT A RPEER, 60 | 183 1, 532 a1,775 
TBS Sones tc uu A AE | 60 61 890 a1,011 
E IÓ bt: 50 57 1,290 a 1,397 
A PR | 35 58 1, 499 a 1,592 
| sed eis cece A EON | 75 95 1,277 a1, 447 
O REPRE ERR [pn ENS 100 18 1, 407 a 1, 525 
|. pH DOTOLOEPRE facetas 115 38 1, 338 a1,491 
A A AA 129 160 1,658 a 1,947 
A O pare rS 1,011 278 377 1, 309 2,975 
|: MAE CEP P | 1,260 | 150 50 1, 975 8, 435 
p P ERE TEN 1,253 250 30 1,390 2, 923 
II EEA, | o | 200 100 1,327 a 1,627 
II gae enc atese | — EAS | b 275 b175 1,750 a 2, 200 
a as Co leas 1,877 b291 | b 310 1, 288 3, 766 
Lo —————— 2,217 b 245 b 599 1,141 4, 202 
js C TEE 2,118 b 230 b 870 1,052 4, 290 
A Duct d 1,586 234 1,041 1, 495 4, 356 
O E E AS T | 2,476 151 1,599 1,827 6,053 
OMM E | 2,235 | 50 358 1,837 4,475 
MP ede Ln Cm D 2, 904 Nil. 657 2, 694 6,255 
A eras Erben e DURUM e | 2, 558 Nil. 570 2,347 5,475 
NOU —— O | 2,571 | 5 481 1,702 4,759 


| | 


a Not including antimony contained in hard lead, for whieh statisties are not available. 
ar paration estimated. Allantimony smelted, whether from domestic or foreign ores, was reported 
as of domestic production. 
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WORLD’S PRODUCTION. 


The following table, showing the output and value of antimony metal 
of the world from 1901 to 1903, has been compiled from the official 
governmental reports of the respective countries: 


World's production of antimony metal in 1901, 1902, and 1503. 


" [Short tons.] 
1901. 1902. 1903, 
Country. E va d ME CACHER A IUUENIS EN 
Quantity. Value. Quantity. | Value. Quantity. Value. 
United Statesa............... 403 861, 820 657 $129, 166 570 $103, 341 
Austria ....ooooooccnonomoooo. 126 10, 434 26 a AA PE deed Ss eel 
Franeeb ...... esses 1,969 | — 210,000 1,901 | 207, 475 3, 029 316, 290 
Germanye......... eese 2,783 268, 250 3, 858 331, 188 3,537 | 334, 520 
Hungaryd ................... 711 82, 920 793 81, 200 807 | 77,932 
Hat 1, 898 195, 550 1,202 oL 230 is owes eee c cep Was 
Japa A O sess 474 58, 737 67 67,015 617 53, 729 
SOPVIB trar 268 40, 824 344 42, 492 379 40, 22» 
TO ccoo 8,698 958, 535 9, 420 951,509 a 


a Does not inelude the antimony contained in hard lead. 
b Includes product of Algeria. 

c Includes quicksilver. 

d Crude antimony and regulus. 


PRICES. 


. During most of the year 1904 the prices of antimony varied but 
little from 7 to 84 cents per pound for Cookson's, 64 to 6$ cents per 
pound for Hallett's, and 53 to 68 cents per pound for the United States, 
Japanese, French, Hungarian, and Italian brands. Toward the end 
of the year, however, the effect of the increased demand caused by 
the Russo-Japanese war began to be felt and pricés began to rise. 
Interest in the market fell off toward the end of December, and the 
closing quotations were 84 to 84 cents per pound for Cookson's, Y to 94 
cents for Hallett's, and 74 to 8 cents for other brands. The following 
table, which shows the current prices of antimony by months and years 
from 1896 to 1904, inclusive, has been coin, iled from the reports pub- 
lished in the Iron Age, the Engineering and Mining Journal, and 
the Metal Market: 
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Prices of antimony at New York, 1896-1904, by months. 
[Cents per pound.] 


1896. 1897. 1898. 

E | oe Hallett's Japanese, oe Hallet’. Japanese pie | Un ar 
AA a Y E pe ICON Le 
January ...... | " 7} to 7} 7 17h to 7) | 64 to 63 | 6} to 6 | 8 to 8} n to 74 74 to 71 
February..... JN 71 7 |" to74 | 6fto63 6jto61 | 8 to8j | 7} to 7} |......... 
March........ 8} 7} 7 7}to7} | 63 to 7} | 6§ to7 8 to 8} | 7§ to 73 |......... 
April ......... | 81 "uc 7 (741071 | 7 to7 | 7 to74 | 81t09 74108 |......... 
May .......... R £081 | 741071 | 65:107 |7}to7} | 7 to74 | 61 to 74 | 91 to 9p | 84 to 8i 8i 
June.......... 8 | 6; to7 | 7} to74 | 6hto7 | 6) to061 | 9} to91 , 88 to9 | 84 to Y 
July oed 8 74; 61:107 57 to7i | 6i to 7} 64 | 9 to 91 9 9 
August ....... 8 71 | 6; to7. |7 to81 | 7i to70 | 68to7 | 94 to 94 9 9 
September., 8 71 | 6: to 7 ¡8 to8t | TE to 7) ' 7 toT} | 9810907 9 9 
October ...... 7) to 71 6i | 61 8 tosk | 74to74 | 7 to7f| 9 to 9 9 9 
November.... 7} to 7} | 63 to 64 | 6101064 ¡8 to8j | 7}to7} | 7 to74 | 94 to 94 9 | 8ito9 
December E 71 to7} | 6i | 64 8 to81 7 71 to74 | 7 to7} | 9j to 91 | 8d tod 83 to 8; 

1899. 1900. | 1901. 
Month. "he DE a EA O PAE ECKEN 
E. Hallett's. United | Cook- Hapett's| Cook- |Hallett'&| Others. 
January............. ,10 to 10g | 94 to 93 9} [10h toll | 98to 93 104 to 104 : 93! 8pto9 
February ........... 10} to 103 | 9} t0101 | 94 to 93 ¡:10)to11 | 94 to10 101 9} | 81 to9 
March ............... 114to 12 104 to 103 [104 to103 104 to 11 | 93 to10 104 | Bjto9 8) to9 
Aprili esce a pe 12 |104 to 103 |10} to 103 1 9 104 , 81 tod 8} to 8i 
ÓN 114to12 [104 to103 |10} to 10} 11 93 10} | 84 to9 8} to 81 
Ie 114 10} 10} 11 94 | 104 | EN 
Jurado | 114 104 10} (104to11 | 9 to 9 ' 10} | "TN 
IN 11} 104 |10} toll ` 104 9} 104 | Sito; |) 8} to8| 
September .......... 114 104 [103 to11 | 104 9i 104 | Bitos? — 8to8i 
October ............. 114 10} 103 | 101 JE 10} | 8§to8}' S tos} 
November .......... 11} toll} |10} to 104 [10 to 104 : 104 9b. 10} Si 8 to8} 
December........... at tolli |10} to 104 [10 to 10) | 10} 9} 10} | 8} to 84 | 8 to8} 

1902. | 1903. 1904. 

nOD DS Hallett's, Others Cook- | Hallett’s.| Others. | COOK- | Hallett’s. Others. 
January ...... 10 | 8 to8}| 78to8 | 8$to8i | 7 to7j | 63 to6; |7 to 8} 6} 5ì 
February ..... 10 | 8 to8) 74 | 831084 | 7 to71 | 6ġto6; |8 to 8} 64 6} 
March........ 9ito10 | 8 to 8}: 7 8} | 63to7 | 64 t064 |8 to 8} 6i 6i 
April ......... 9to10 | 8 to 8} 74 81 | 62 to 6; 64 |73 to 8 61 6l 
May .......... 9itol10 | 8 to8} | 7ito8 | 74108 | 64 to 6; 6} Tito 7; 6i 6} 
June.......... 93to10 | 8 to at | 8 |74to8 | 6} to 6 | 6] to6) | 7} to 7) 6i 6 
July: 93 | 81 8 |74to74 | 6] to 6j | 6) to 61 171 to 7} 64 6 
August ....... 9% | 8 to8} 7ito8 |7 to7k | 6j to6L | 54 to 6] 17 to 7} 6i 6 
September....[9 to 94 | 77to8 | 71to71 7 1071 | 6} to 6) | 53 to 6} 7 6l 6 
October....... 9 to 91 ' 74 to 73 , 72 t074 | 7 to7} | 6} to 64 | 53 to 6! > to 7} 6i 61 
November ....|9 to 94 | 74 to 74 | 711071 , 63 to71 | 6} to 6g | 54 to 6} ¡75 to 10 a 7} 
December ....9 to 9} | 74 to 74 | 63 to7 E to7} | 6} to 63 | 541061 |9 to10 8) 84 
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ARSENIC. 
By Epmunp Oris Hovey. 


INTRODUCTION. 
OCCURRENCE. 


Arsenic-bearing minerals are known to occur in many localities 
throughout the world, but commercially important deposits are few 
in number. "The principal present sources of the world's supply of 
arsenic and its compounds are Germany, Great Britain, Spain, and 
Portugal, while small quantities are produced from mines in the 
United States, Turkey, Italy, and Japan. 

The chief direct ore of arsenic is arsenopyrite or mispickel, the sul- 
pharsenide of iron (FeAsS), which contains 46 per cent of metallic 
arsenic. In some localities the sulpbides are important ores. These 
are realgar (As, S,), containing 70.1 per cent metallic arsenic, and orpi- 
ment (As, S,), with 61 per cent arsenic. Native metallic arsenic has 
been an important ore in Germany and elsewhere, but it is now of 
comparatively rare occurrence. Arsenic is also obtained as a by-prod- 
uct from some nickel and cobalt ores, particularly smaltite and cobal- 
tite, and from some copper ores, probably through the association of 
sulphides of arsenic with the sulphides of copper. Several other min- 
erals confain more or less arsenic as an impurity. 


USES. 


For commercial purposes arsenic is produced from its ores in the 
form of arsenious oxide. Its use in the arts is extensive, chiefly as 
Paris green (the arseniate of copper). Scheele's green, London pur- 
ple, and many drugs owe their characteristics to their content of 
arsenic. The colors possessed by certain arsenic salts are beautiful 
and peculiar, but the highly poisonous nature of all the compounds of 
this element greatly restricts their use as dyestuffs and pigments. As 
vermicides, preservatives, and mordants, several arsenic salts find 
wide employment, while the oxide is an ingredient of certain high 
grade enamels and glassware. 


PRODUCTION IN THE UNITED STATES. 


The production of arsenious oxide (the ** white arsenic? or simply 
** arsenic" of commerce) in the United States during 1904 amounted 
to only 36 short tons 413 pounds, valued nt $2,185, as compared with 
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611 short tons, valued at $36,691, in 1903, and 1,353 short tons, valued 
at $81,186, in 1902. This marked decrease was due to the fact that 
the works of the American Smelting and Refining Company, at Ever- 
ett, Wash., were not operating on arsenical ores during 1904. A 
description of the process of treatment of arsenical ores at the Everett 
plant may be found in Mineral Resources for 1903. The works are 
reported to be in operation aguin in the current year (1905), and 
increased production may be looked for in the near future. The 
United States Arsenic Mines Company, of Pittsburg, Pa., described 
in Mineral Resources for 1903, began the production of refined mate- 
rial in September, 1904, from its mines, which are at Rewald Post- 
office, Floyd County, Va. The Mineral Creek Mining and Smelting 
Company was mining realgar and other arsenic ores at Mineral, Lewis 
County, Wash., during 1904, and it hopes to produce white arsenic 
during 1905. Several of the great smelters of the country are 
reported to be preparing for the saving of arsenical fumes from their 
furnaces. If this be true, there will soon be rapid increase in the 
domestic production of this important mineral substance. 


Production of arsenic in the United States, 1901-4. 


Year. Quantity. | Value. 
Short tons. 
íi A Àá— ————DÓ—À—  Ó— p 300 | $15,000 
1902. stared een tx Wee te en Eust e A anaE Lucus uM LP ee Los rade Ue E 1, 353 81,180 
jb] e €—— — M A am Ru EST eM UE EE 611 | 86, 691 
1904. 2 cx A A uta ps via dead A ARA d Eu dat cu dal Ed dee 36.2 2, 185 


WORLD'S PRODUCTION OF ARSENIC. 


The statistics of the world's production of arsenic and its compounds 
from 1895 to 1904, inclusive, are given in the following table: 
The world's annual production of arsenic, 1895—1904.4 


[Metric tons.] 


Canada. | German y.b | Ttaly.b |J apan. | Portugal. 
re i : t 
ie Ris Value. bg | Value. | bir i Value. p Se Value. 
Tons. Tons. Tons. Tons. | Tons. 
]ROS Lors c pO idee Ld Nil. |........ 3,005 | $207, 187 100 ` $8, 000 (a NS ve meet 
E en RD NE Nil. wee... 2.082 | 221,165 ° 30 | 24,400 | OR ND: 
DOOD secu Gone Re cat. ts Ni een! 2,987 | 295,597 200 18,600 13 | 594 | $20,369 
LI EMINENS Nils eunes 2,077 | 253,528 —— 215, 15,700 7 751 | 44,764 
LS € 52 $4,812 | 2,123 | 267,250 — 304 | 26, 483 ^| 1,083 | 61,356 
O lisa 275 | 22,725 | 2,414 | 263,250 126 12,095 5! 1,031 | 62,522 
100 ee eint 630 ` 41,676 | 2,549 | 256,750 6 | 120 10 | 527 | 35,277 
1902 15 6o oe o eed 726 ' 48,000 | 2,827 | 260,000 (c) ! (9 12| 736 | 33,063 
1908. ec cis ESETE 233 15.420 | 2,768 | 253,500. (d) | (a) 6 698 | 29,984 
O rector TAT eb 0,900 en ene e RUE E | TRUE ! NM 
‘ | 1 
a From oflicial reports of the respective e Not reported. 
countries. d Statistics not available at time of publication, 


b Metallic arsenic and arsenious oxide. e Exports. 
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The world’s annual production of arsenic, 1895-1904—Continued. 


[Metric tons.] 
Spain.« | United Kingdom.^ United States, > 
E | IE 
d | |o Value. Quantity.| Value. | A Value. 
RA A Bu ONU AE AMA NES 
T oie ence ERI TE EL RR M 184 | $18,390 | 4,875 | $260,990 2.0.0.2. 0.2 cece 
TOG AMET DR etek res tame | ?21| 2710, 3,674 | 227,415 .................. 
A A '  944| 29,256! 4,992 | 878,975 |... eee 
DT DNE Hc © M0 ' 18,920| 4,241 | 268,985 l.......ooooomooo.. 
A DRESDEN CICER ^ 000 | 12106 | — 3,890 | 271,180... cene 
A IMS dC e MO| 18,086 | 4,146 | 385,140 Lies cocos. 
E AA 120 14,400 | 3,416 | 197,270 | 272, $18,000 
A EA We Sere e C Linde desees ©) | (9 2,165 | 96,910 | 1,226 | 81,180 
A E NO 1,088 87,040 902 | 30,750 | 564 | 36,691 
E A E AN A: E. E. O MEME 38 2, 185 


a Arsenic sulphide; in addition to these quantities, during 1903 there were produced 22 tons of 
orpimens valued at $3,337. 
Arsenlous oxide. 
e Not reported. 


" IMPORTS. 


The significance of the importation of arsenic and its compounds for 
the manufacturing industries of the United States may be appreciated 
from the statistics given in the following table for the period 1893 to 
1904, inclusive: 


Imports of metallic arsenic, white arsenic (arsenious acid), and arsenic sulphides (orpiment 
and realgar) in the United States, 1893-1904. 


| 
Year. Quantity. | va Value. | Year. Quantity. | Value. 
Pounds. | Pounds 
pho PP 6,092,377 | $180, 333 nun 1899... ee ar o 9, 040, 871 $386, 791 
TAGE LL evel E E emque 7,063,442 | 218,636 | 1900........................ 5, 765, 559 265, 500 
E A Ere ound sees 6,984,273 | 237,747 | 1901......................-. 6, 989, 668 316, 525 
jo RM D 5,813,387 | 215,281 || 1902.....................-.. 8, 110, 898 280, 055 
A — € 7,242,004 | 352,284 || 1908........................ 8, 357, 661 294, 602 
A eei RE teu seme 8, 686, 681 370, 347 l 190] uz gas O EPE 6, 800, 235 243, 380 
PRICES. 


The average price per pound of standard English brands of white 
arsenic during the year 1904 was as follows: January, February, and 
March, 3} to 34 cents; April, May, and June, 3 to 34 cents; July, 
August, and September, 3 to 38 cents; October, November, and 
December, 3 to 38 cents. 


CANADA. 


Dr. W. G. Miller, provincial geologist of Ontario, reports that no 
white arsenic was produced in Ontario during the year 1904. The 
only producer in previous years was the Deloro mine, Hastings County, 
and this mine has been closed for more than a-year on account of a 
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strong flow of water encountered in the 500-foot level. Operations . 
will probably be begun again here in the near future. Some mispickel 
concentrates were produced in the treatment of gold ores at the Atlas 
arsenic plant, which adjoins the Deloro, but these concentrates were 
not roasted. 

The new arsenic districts of the Province which are now being 
developed are situated in the vicinity of Lake Temagami and near 
Cobalt Station on the line of the new Government railway, the Temi- 
skaming and Northern Ontario. Lake Temagami lies a little over 300 
miles north of Toronto by rail, and Cobalt Station is about 25 miles 
farther north. 

There are two deposits of mispickel being developed near Temagami. 
The deposits in which the mineral is found are rather irregular in 
form, the mineral occurring in bunches or masses and more or less 
disseminated through greenstone and related schists of the Keewatin 
system, the term ** Keewatin" being used in the sense in which it is 

used in the new classification agreed to by the international commis- 
sion on pre-Cambrian nomenclature. 

At Cobalt Station the arsenic-holding ores consist essentially of 
arsenides of cobalt and nickel, such as smaltite, niccolite, chloanthite, 
etc. Associated with these ores is much native silver, together with 
several silver minerals, such as pyrargyrite, argentite, dyscrasite, etc. 
Native bismuth is found in all the deposits, together with tetrahedrite 
and other ores, a similar assemblage of minerals to that of the well- 
known Saxon deposits. 

It is interesting to find that the iron arsenides of Temagami are 
auriferous, gold occurring in commercial quantities in these ores; the 
nickel-cobalt arsenides of Cobalt Station are argentiferous and con- 
tain no gold. The latter deposits occur in the form of distinct veins, 
which cut the almost horizontally lying fragmental rocks of the lower 
Huronian, which here consists of conglomerates, breccias, slaty- 
graywackes, etc., in an almost vertical direction. 

During the last few months there have been four shipping proper- 
ties within a radius of half a mile of Cobalt Station. Several other 
deposits are known, but they are as yet undeveloped. The following 
analysis represents, approximately, some shipments which have been 
made from one vein near Cobalt. This vein, unlike the others in the 
vicinity, does not carry silver in paying amounts. 


Analysis of arsenic ore from Cobalt Station, Canada. 


Per cent. 
Cobalt «zc a rcu ad etis bed FEE La ELE a ee 16 
Nickel aaa SAA a 7 
FO AAA DA REED dtd 6 to 7 
ATSC T I AAA AS A oo 60 to 65 


BISMUTH. 


By Epmunp Oris Hovey. 


INTRODUCTION. 


The demand for metallic bismuth and bismuth salts is small, but the 
quantity of metal which could be placed upon the market is relatively 
large. During the last year the war in Asia has increased somewhat 
the demand for some of the salts of bismuth used medicinally and for 
surgical purposes. The extraction of bismuth from its ores is a complex 
process, however, and both production and prices are controlled by 
Johnson, Matthey & Co. (Limited), of England, and the Government 
of Saxony. 

OCCURRENCE. 


Bismuth occurs sparingly in the metallic state. The principal ores 
are the sulphide (bismuthinite), the oxide (bismite), and the basic car- 
bonate (bismutite), and they are scattered widely throughout the 
Rocky Mountain States. Colorado seems to contain the greatest 
number of bismuth minerals and the largest quantity of ore, the 
Leadville district being the only producing region in this country 
during 1904. Bismuth usually has associated with it more or less 
gold and silver, so that its extraction is more or less as a by-product 
of the smelting of the noble metals. The ores of bismuth are very 
variable in composition. Theoretically it is possible for the sulphide 
to contain 81.2 per cent metallic bismuth, the oxide 96.6 per cent, and 
the basic carbonate 80.6 per cent; practically, the bismuth content of 
the ores as mined runs from 7.5 to 15 percent. Connecticut, Vir- 
ginia, and North Carolina have produced handsome cabinet specimens, 
but the veins have no commercial value. It is reported that near 
Sodaville, Esmeralda County, Nev., a vein has been opened for 900 
feet which is from 20 inches to 4 feet in width and which carries 
bismuthinite ore that averages 14 per cent bismuth. Near Newfound- 
land, Boxelder County, Utah, bismuth ore of high grade is reported 


to occur in association with copper ores. 
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PRODUCTION. 


The marketed production of bismuth ore in the United States in 
1904 was 5,184 pounds, valued at $314. No sales were reported in 
1903 or 1902. A total of about 83 short tons of crude bismuth ore is 
reported as having been mined but not sold during 1904. The price 
of refined metal is kept so low by the combination controlling the 
business that profitable mining of our domestic ores is practically out 
of the question. 

IMPORTS. 


The imports of metallic bismuth into the United States during 1904 
were 185,905 pounds, valued at $339,058, as compared with 147,295 
pounds, valued at $235,199, in 1903, with 190,837 pounds, valued at 
$213,704, in 1902, and with 165,182 pounds, valued at $239,061, in 
1901. A small quantity of bismuth salts is imported also for chemical 
and pharmaceutical purposes. 


USES. 


Bismuth is valuable for the quality it gives its alloys with certain 
metals, by virtue of which they melt at low temperatures. The chief 
alloys are with lead, tin, and cadmium, singly or together, and in vary- 
ing proportions according to the use to which the alloy is to be put. 
The melting point of the several alloys in common use ranges from 
60° C. to 94.5? C, and they form safety fuses for electric apparatus, 
safety plugs for steam boilers and automatic fire extinguishers, some 
solders and dental amalgams, matrices for plaster or wax casts, etc. 
The bismuth alloys are used also for baths in certain operations which 
require liquids at definite temperatures below that of boiling water. 


TIN. 
By JoserH Hypr PRATT. 


0 
INTRODUCTION. 


The source of the world's supply of tin is a matter that is assuming 
considerable importance, for during the last few years the production 
of tin in the world has not been equal to the demand, and the accumu- © 
lated stocks of tin that have been held in various countries have 
become very much diminished since 1896. One of the chief reasons 
for this increasing demand for tin is the large growth of the canning 
industry and also of the use of tin boxes and cases in shipping sundry 
articles. Of all the tin produced in the world approximately 40 per 
. cent is consumed in the United States, and until the last year or two 
there has been practically no production of this metal in this country. 
In 1904, however, tin was produced in Alaska, South Carolina, and | 
South Dakota, and although the production was very small as com- 
pared with the total consumption of tin in the United States, it may 
be the beginning of what may become an important industry in this 
country. None of this ore is smelted in this country: it has all been 
shipped to England. 

On account of the demand for tin and the high price it brings, a 
new industry was started a few years ago which is known as “detin- 
ning" tin scrap, and this has now become of considerable importance 
in the United States, and many hundred tons of metallic tin and ehem- 
ical salts of tin, chiefly chlorides, are obtained each year by the chem- 
ical or electrolytic treatment of new tin scrap, which is obtained from 
tin-can and fruit-can factories. Old tin cans and similar material are 
subjected to a smelting treatment by which also the tin is recovered; 
and such tin is either used in a crude and impure condition in the 
manufacture of solder or is treated chemically to yield metallic tin or 
tin salts. The residue of iron obtained in these processes, which con- 
tains a little tin, is melted and cast into window-sash weights and other 
objects where the small percentage of tin in the iron is a desirable 


feature. 
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On account of the value of the metal tin, it is possible to work very 
low-grade ores if they are in quantity, and usually there is but little diffi- 
culty in cleaning and concentrating a tin ore so as to obtain nearly 
pure concentrates. Cassiterite, a tin dioxide, represented by the for- 
mula SnO,, is the usual tin ore, a heavy mineral, having a specific 
gravity of about 6.5 to 7. : 

Considering the existing conditions in the tin industry, it is no 
wonder that any new discovery of tin ore arouses considerable inter- 
est, and that capital is available for development of the deposits to 
prove their actual commercial value. During the last year develop- 
ment work has been continued at the tin deposits in the vicinity of 
Kings Mountain, N. C., and near Gaffney, S. C.; at the Tinton depos- 
its of South Dakota, and at the Buck Creel deposits of Alaska; and 
from all three of these localities there was a small production of tin 


ore. 
PRODUCTION. 


During 1904 the production of tin ore in the United States amounted 
to 159 short tons, which contained from 40 to 70 per cent of metallic tin 
and was obtained from South Carolina, South Dakota, and Alaska. 
Nearly all of this tin ore or cassiterite concentrates was shipped to 
England for smelting. 


WORLD'S PRODUCTION OF TIN. 


On account of the output of the metal tin being largely from coun- 
tries where no accurate statistics of the production can be obtained, it 
is only possible to give approximate figures regarding the world's pro- 
duction. In the following table there is given an approximate idea of 
the production of tin, by countries, during the last eight years, which 
shows the growth of the tin industry as well as the yearly production 
of each of the countries named. 


Production of tin in the world, 1897-1904. 4 


[Long tons.] 


Country. 1897. | 1898. | 1899. | 1900. | 1901. | 1902. | 1908. | 1904. 

Malay States ............ eee 44,914 | 45,901 | 45,944 | 47, 855 | 52,989 | 53,756 | 54,797 | 58,657 
Banka and Billiton ................. 14,800 | 14,380 | 14,123 | 16,640 | 19,365 | 18,765 | 20,060 | 14,638 
A EN 5,506 | 4,464 | 4,753 | 6,937 | 9,670 | 10,150 | 9,500 | 9,200 
Cornwall, England ................. 4,453 | 4,648 | 4,013 | 4,268 | 4,125 | 3,950 | 4,150 | 4,282 
Austria iii 3,466 | 2,420 | 3,337 | 3,173 | 3,276 | 3,206 | 4,991 | 5,082 
Miscellaneous? ................seee- 360 655 70 760 450 350 395 384 
POU Cie dee AospUS 73,499 | 72,468 | 73,140 | 79,638 | 89,875 | 90,177 | 93,893 | 92,243 


a Minoral Resources U. S. for 1903, U. 8 Geol. Survey, 1904, p. 345; Eng. and Min. Jour., Jan. 12, 1905, 

76. 

bIncludes production in Austria, Germany, Japan, Mexico; in 1903 from South Carolina, and in 
1904 from South Carolina, South Dakota, and Alaska. 

¢ This does not include the production of China. 
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As is seen from this table, there was a slight decrease, amount- 
ing to 1,650 long tons, in the estimated production of tin in 1904 
as compared with 1903. The consumption of tin in 1904 was con- 
siderably more than the actual production, which for a number of 
years has been practically stationary, the lack of production being 
made up from the accumulated stocks of tin at various ports. The 
consumption of tin during 1904 has been estimated at approximately 
94,755 tons.” These figures compared with the world’s production 
show that the consumption of tin in 1904 was greater than the 
production by 2,512 long tons. Of this quantity about 40 per cent is 
consumed in the United States. In the following table are given the 
estimated quantities of tin consumed in the various countries: 

Consumption of tin in the world during 1904.4 


, Percent- 
Country. Quantity. age. 
Long tons. 

United tte US eu EIE Cee Lus Veo VET ue iore 88, 500 40.6 
Great BHU ose cdess usb sepe rau de io Ld 15, 898 46.8 
Germany................. eer ULM LII DE ep Ud lae CAE 14, 832 15.7 
France, Italy, Spain and Russia ............................ ccc elles ees nee 17, 920 18.9 
Eastern Europe and South America ......... 1c cece ecw cece cece ence ocn 4,305 4.5 
FAST ARA a A E iS E A EA ketene 3, 300 3.5 
Total Conmsim po. A A A Uus 94, 755 100.0 


a Eng. and Min. Jour., Jan. 12, 1905, p. 76. 
IMPORTS. 


The tin imported into the United States for the fiscal year ending 
June 30, 1904, was obtained, according to the report of the Bureau of 
Statistics of the Department of Commerce and Labor, from the coun- 
tries named in the following table, which also glves the quantity an 
value for each for the years 1903 and 1904: 


Imports of tin into the United States for the years ending June 30, 1908 and 1904. 
Tin in bars, blocks, pigs, or grain or granulated. 
Country. 1903. 1904. 


Quantity. | Value. Quantity. Value. 


——— | ee | €——À——— 


Short tons. | Short tons. 

Malay Peninsula 8 .........ooooocoonmnocccoroncnccnrnos 23,592 $12,715,875 16,579 | $8,725, 824 
Great Britain and Dominion of Canada .............. 17,591 | 9,374,563 21,799 | 11,720,453 
Netherlands ..........0...c0.ccececcceeccccceceseseees 1, 726 | 944, 304 934 466, 109 
Other European countries ..................... P 833 441,114 334 183, 194 
AA HTTP 224 119, 851 309 164, 213 
A A A b 42 23, 095 u 5, 945 
Other countries AAA A O PO 416 220, 583 

TOM ES 44,008 | 23, 618, 802 40,382 | 21,486, 311 


a Including British East Indies and Hongkong. 
b Includes very small quantities from China and Mexico. 
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It will be seen from this table that.the quantity quoted as having 
been imported from Great Britain in 1904 is nearly five times that 
produced in England, and this is due to the fact that a considerable 
portion of the tin produced in the Malay Peninsula is shipped from 
Singapore to Great Britain, and is in turn imported from there into 
the United States. The tin exported from the Netherlands represents 
the metal obtained from the islands of Banka and Billeton, and some 
of the tin imported from other Europeafi countries was obtained from 
Bolivia. From this it will be seen that the greater part of the tin 
consumed in the United States is produced in the Malay Peninsula. 

The following table shows the imports for consumption of tin into 
the United States for the calendar years from 1898 to 1904, inclusive: 


Tin imporled and entered for SOPHIA sic tn the United States, 1898-1904. 


: a o ee 
Year. Quantity. | Value, | Year. dm Quantity. | Value. 

Pounds. | y Pounds. 
1S98 oos 62,748,399 | $5,770,221 | 1992 .................. 85,043,353 , — $21, 263, 337 
1999: 5 ote cnz died 71,248,407 | 16,748,107 | 1903.................. 83, 133, 075 22, 265, 336 
WOO: ——— X 69,989,502 | 19,458,686 | 1904 .....ooooomocooo.- 82, 944, 046 22, 356, 895 
Oc aliada 74,560,487 | — 19,024,761 

Ñ o 
PRICES. 


The following table shows the average monthly prices of tin in New 
York from 1899 to 1904: 


Average monthly prices of tin per pound in New York, 1899-1904. 
(In cents.] 


1899, 1900. | 1901. | 1902. | 1903, 1904.a 


January RCM ole anal tisleielce EE cee 22.48 | 27.07 | 26.41) 2354] 28.33| 28,84 
February ad aa 24.20 ! 30. 58 | 26.68 | 24.07 | 29.43 28.09 
March osa ds oi 23.82 32.90 26.03 | 26.32 | 30.15| 23.32 
A A T T EI DUE 24.98 | 30.90 ' 25.93 | 27.77 | 29.81 23.13 
MAN cusa eut ticos 25.76 | 29.37 ' 27.12 | 29.85 | 29.61 21.72 
TERMED IN RUPEE 25.85 — 30.50 | 28.60! 29.36 | 28534 | 26.33 
Jul docs EEE O pH 33.10 | 27.85 | 28.38 | 27.68 | 26.57 
O A Lese dcus ne LED PLE: 31.53! 31.281 26.78 | 28.93 28.29 | 27.01 
September A II cu ae Biola Seen 32.74 | 29.42 | 25.31) 96.00 | 96.77 27.78 
D'un MMC TTE 31. 99 | 28.54 | 26.62 ' 26.07 | 25.92 | 28.59 
AA A du ee e due ddr: 28.51 ' 28.25 , 26.67 , 25.68 | 25.42 29.18 
December. is de 25.88 26.94 | 24.36 | 25.68 | 27.41 29.28 

A RE CHER OE RET 25.12 29.90 | 26.54 | 26.79 | 2s | 27.99 


= ieie TE e = 


«Eng. and Min. Jour., Jan., au, 1905, p. 77. 


As is seen, the prices of 1904 decreased rapidly from January to 
June, when there was a steady increase until, at the close of Decem- 
ber, they were higher than at the beginning of the year. This is just 
the reverse of the record for the year 1903, when the prices for the 
first part of the year were considerably higher than for the last part, 
the closing price being considerably lower than the opening price. 


COAL. 


By Epwarp W. PARKER. 


INTRODUCTION. 


The most important feature connected with the coal-mining industry 
of the United States in 1904 was the reaction from the high level of 
prices and the consequently large total value of the product which made 
1903 a notable year in the history of coal mining. The great strike 
in the anthracite regions of Pennsylvania in 1902 had not only depleted 
aH stocks of hard coal, but those of bituminous coals as well, practically 
all over the country; and during the first few months of 1908 the 
demand for both kinds of fuel, to replete stocks and at the same time 
provide for immediate necessities, had the effect of maintaining, well 
into the spring, the abnormally high prices that prevailed during the 
strike. As a result of these conditions the production of all kinds of 
coal in 1903 increased enormously, the total for the year exceeding 
that of 1902 by over 55,000,000 short tons, while a gain of over 
$136,500,000, or nearly $2.50 on every ton of increased product, was 
shown in the total value, which exceeded $500,000,000. 

The statistics presented in the following pages show that the produe- : 
tion in 1904 was less than that of 1903, but the decrease was insignificant 
when considered with the extraordinary conditions of the preceding 
year, and indicates the continuance of rather than an interruption to 
the generally prosperous conditions which have prevailed during the 
last eight years. It is true that there was some falling off in thé iron 
trade during 1904, and that the lessened demand for fuel in this 
industry was no doubt in part responsible for the fact that the coal 
production last year was not equal to that of 1903. But as the decrease 
was so small and as the average price, although much below that of 
1908, was higher than at any time in recent years previous to 1902, 
a generally healthy condition of business is indicated. The difference 
between the values of the production in 1903 and 1904 was over 
$55,000,000. : 

While the number of suspensions of work because of labor troubles 
-in 1904 was larger than in 1903, there were only two or three States 
381 
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in which the time lost was sufficient to influence the production. The 
principal troubles were in Alabama in the East and in Colorado in the 
West. Relations between operators and mine workers in the anthra- 
cite regions of Pennsylvania were for the most part harmonious, such 
troubles as occurred being settled by the Board of Conciliation, whose 
good work in its efforts to conscientiously carry out the provisions of 
the awards made by the Anthracite Coal Strike Commission deserves 
to be highly commended. 

One of the features of the present report, which will possibly prove 
of interest, is a table showing a comparison of the hours worked per 
day in 1903 and 1904. "These statistics are not entirely complete, as 
there were many operators who failed to reply to this inquiry on tbe 
schedules. Moreover, it is well known that whatever the hours 
worked by the “company” men, the contract miner (and practically 
all of the coal is mined on a contract basis) is not bound thereby, and 
all statistics relating to working hours are subject to this modifying 
influence. It appears, however, that there is a tendency toward 
shorter hours and that the majority of the mines, particularly in the 
States where the miners are well organized, were operated on an 
eight-hour basis. The statistics for 1904 show that the daily produc- 
tive capacity per man in that year in the production of anthracite was 
less than in 1903, while there was an increase in the daily production 
per man in the bituminous regions. The increased productiveness per 
man in the bituminous regions is partly accounted for by an increase 
in the use of mining machines for undercutting coal. It is to be 
noted further that while the production of both anthracite and bitu- 
minous coal in 1904 was less than it was in 1903, there was an increase 
in the number of men employed, and a decrease in the average number 
of days worked, with a corresponding decrease in the average tonnage 
per man for the year in both anthracite and bituminous mines. The 
statistics for 1904 show that the average production per man in the 
anthracite region for the entire year was 469 short tons, as compared 
with 496 tons in 1903, while the average daily production per man 
decreased from 2.41 tons to 2.35 tons. The average production of 
bituminous coil per man in 1904 was 036 tons, against 680 tons in 
1903, while th» daily production per man increased from 3.02 to 3.15 
tons. The av2rage number of working days in the anthracite field 
decrease: f:c.a 206 in 1903 to 200 in 1904, while the average number 
of day: -: the bituminous mines decreased from 225 in 1903 to 202 
in 19454. 

Asa general thing the improvements in transportation facilities 
which were noted as obtaining in 1903, as compared with 1902, con- 
tinued during 1904, although there were some regions where shortness 
of car supply and discrimination in this particular were causes of 
complaint among the operators. This was notably the case in some 
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portions of West Virginia, where in many cases the mines were shut 
down from three to four days in a week because of lack of cars. 

Since 1899 the United States has held first place among the coal- 
producing countries of the world, and each year since that time has 
increased its lead over Great Britain and the other more important 
producers. This country now contributes about one-third of the 
entire coal supply, and consumes from 97 to 98 per cent of its own 
production. 
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UNIT OF MEASUREMENT. 


The standard unit of measurement adopted for this report is the 
short ton of 2,000 pounds, although it is necessary in a few instances 
to use the long ton. All of the anthracite product is mined and sold | 
upon the basis of the long ton of 2,240 pounds, and the laws of Mary- 
land require the use of the long ton in that State. Hence, when con- 
sidering the production of Pennsylvania anthracite, the long ton is 
used, and this unit is also employed in the table showing the shipments 
of bituminous coal from the Cumberland region. The long ton is also 
used in the statistics of imports and exports. Inall other cases where 
the production is reported in long tons the figures have been reduced 
to short tons, and unless otherwise expressly stated the short foni is 
meant when any quantity is expressed in the text. 


COAL FIELDS OF THE UNITED STATES. 


The coal areas of the United States are divided, for the sake of con- 
venience, into two great divisions—anthracite and bituminous. 

The areas in which anthracite is produced are confined almost exclu- 
sively to the eastern part of Pennsylvania, and, as a usual thing, when 
the anthracite fields of the United States are referred to those of 
eastern Pennsylvania are considered. This region is included in the 
counties of Susquehanna, Lackawanna, Luzerne, Carbon, Schuylkill, 
Columbia, Northumberland, Dauphin, and Sullivan, and underlies an 
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area of about 484 square miles. In addition to these well-known 
anthracite fields of Pennsylvania, there are two small areas in the 
Rocky Mountain region where the coal has been locally anthracited, 
although the production from these districts has never amounted to 
as much as 100,000 tons in any one year. One of these localities is in 
Gunnison County, Colo., and the other in Santa Fe County, N. Mex. 
The coal, although only locally metamorphosed, is a true anthracite, 
and of a good quality. In previous years some coal which was classed 
as anthracite was mined and sold in New England. The productive 
urea was confined to the eastern part of Rhode Island and the counties 
of Bristol and Plymouth, in Massachusetts. This product, however, 
is in reality a graphitic and not an anthracite coal, and is no longer 
mined for fuel purposes. The production in the last few years bas 
been included with the graphite production. « 

The bituminous fields are scattered widely over the United States, 
and include altogether an area of something over 335,000 square miles. 
They are divided into the following subdivisions: 

(1) The Triassic field, embracing the coal beds of the Triassie or 
New Red Sandstone formation in the Richmond basin, in Virginia, and 
in the coal basins along the Deep and Dan rivers in North Carolina; 
(2) the Appalachian field, which extends from the State of New York 
on the north to the State of Alabama on the south, having a length 
northeast and southwest of over 900 miles and a width ranging from 
30 to 180 miles; (3) the Northern field, which is confined exclusively 
to the central part of Michigan; (4) the Central field, embracing the 
coal areas in Indiana, Illinois, and western Kentucky; (5) the Western 
field, including the coal areas west of the Mississippi River, south of 
the forty-third parallel of north latitude and east of the Rocky Moun- 
tains; (6) the Rocky Mountain field, containing the coal areas in the 
States and Territories lying along the Rocky Mountains; (7) the Pacific 
Coast field, embracing the coal districts of Washington, Oregon, and 
California. 

By far the most important of these, from a productive standpoint, 
is the Appalachian system, which includes the areas contained in west- 
era Pennsylvania and in Ohio, Maryland, Virginia, West Virginia, 
eastern Tennessee and Kentucky, Georgia, and Alabama. This region 
contains an area underlain by coal of 70,807 square miles, and it pro- 
duced in 1904 183,014,200 short tons, or 65.56 per cent of the total 
bituminous product of the United States. Next in importance is the 
Central field, which contains 55,000 square miles, and produced in 1904 
51,774,503 short tons, or 18.55 per cent of the total. The Western coal 
field, the third in productive importance, contains 94,076 square miles, 
and produced in 1904 23,273,182 short tons, or 8.34 per cent of the 
total. The Rocky Mountain region is the largest in point of size, 
having a little over 100,000 square miles of area, and produced in 1904 
16,338,716 short tons, or 5.85 per cent of the total. 
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Brief descriptions of the coal fields of each State are given in the sub- 
sequent pages, in connection with the discussion of the production of 
coal by States. For a more extended description of the coal-producing 
areas of the United States the reader is referred to the Twenty -second 


Annual Report of the Survey, Part III. 

The following table shows the approximate areas of the coal fields 
in the United States, grouped according to the divisions mentioned 
above, with the total output of each from 1899 to 1904: 


Coal fields of the United States and their production, 1898-1904. 


Anthracite, 


Pennsylvania ........... 
Colorado and New Mex- 


Area. 1*99. ' 1900. 1901. : 1902. 1903. 


— 


RI PE. 


| 
i 
Sq. miles. Short tona. 
484, 60, 418, 005 


| 
| | 
4 


Short tona. | Short tons. | Short tonz. | Short tons. 
57, 367,915; 67, 471, 667| 41,373, 595, 74, 607, 068 


ds 
E Short tona. 


73, 156, 709 


(Os I ie CEPIT VERE LE 16, 96, 196 95, 404 66, 869 93, 937 72, 731 72,074 
TOU) IN 500 60, 514,201 57, 466, 319| 67, 538, 536| 41, 467, 532 "A, 679, 799 73, 228, 8, 783 
Bituminous. oS E ] ee ===; mE ES 

Triassic: | l 
Virginia............... 270 16, 206 18, 084 2, 100 

28, 353 57,912 12, 000; | 
North Carolina ........ | 800' j 23,000 — 17,309 7,000 
E RES "C "rb 
Appalachian: E | 

Pennsylvania ......... | 15, n 74,150, 175. 79, 842, 326) 82,305, 946! 98, 574, 367 103, 117, 178| 97, 952, 267 
Ol ca cloacas | 12, 000' 16,500, 270| 18, 988, 150| 20, ed. 23, 519, ie 24, 838, 103, 24, 434, 812 
Maryland ............. 510 1, 807, 306 4,024,688, 5,113,127. 5,271 4,846,165 4,813,622 
Virginia............... 1,550 2,104,334 2, 353,576 2,725,878) 3, 3,433,223 3,581,814 
West Virginia ......... | 17,280! 19, 252, 995 22, 647, 207, 24, 068, 402 24, 570, 826. 29, 387, 241) 32,602, 819 
Eastern Kentucky .... 10,300 1,871,550 2,222,881 2,268,892 3,019,757) 8,158,972 3,201,418 
Tennessee ............. | 4,400 3,330,659) 3,509,562, 3,633,290 4,382,968 4,798,004! 4,782,211 
Georgin................ | 167 233,11]; 315,657, 342,825) 414,083 416,951 383,191 
Alabama .............. | 4,500 7,593, as 8,394,275| 9,099,052! 10,354,570 11, 654, 324! 11,262,046 
Total asadas 70, "UT 129, 843, 906 142, 298, 208 150, 501,: 214173, 274, 861/185, 600, 161/183, 014, 200 
Northern: ES BE i à " i cox MO: XEM 
Michigan.............. /— 1,300 — 62,708 — 849,475 1,241,241) — 964,718! 1,367,619, 1,342, 840 
Central: xcd = MP I or ouium es o EE par 
Indiana ................ 9,300| 6,006,523 6,484,086. 6,918,225, 9, 446, 424| 10,794,692. 10,934, 379 
Western Kentucky ..... 5,800 2,735,705 3,106, 097 3,201, ide (Ee , 747, 227| 4,379,060! 4,365,061 
Illinois ................ | 12,900, 24, 439,019. 25,767,981, 27, 331, 562) 32, 939, 373, 36, 957, 104, 36, 475, 060 
Total occ 5%, 000 33, 181,247 35,358, 164' 37, 450, 871| 46, 133, 024, 52, 190, 866) 51,774,503 


D f RETE 20,000 5,177,479. 5,202,939 5,617, 499 6,419, 811| 6,519,933 
Missouri............... 23,000 3, 25,814, 3, 510, 103 3, 502, 085, 3,890,154 4,238,586 4, 168, 308 
Nebraska.............. 8,200 E | llas adn RE a tn 
Kansas ................ | 90,000 3,852,267| 4,467,870 4,900,528; 5, 266,065, 5, 839,976 6,333,307 
Arkansas.............. | 1,72 813, 554: 1, 447, 945 1, 816, 136' iin 2, 229, 172 2, 009, 451 
Indian Territory ...... | 14,818 1,537, 427 1, 922, 298) 2,421,781 2, 820, 666. 3,517, 388| 3,046, 539 
Texas ................. 11,300 AN, RSL 968,373 1,107,953 901, 912 926,759 1,195,944 
LO ous o DERI | 94, 076, 15, 320, 373 17, 549, 52K 19, 665, 985) 20, 727,495 23,171, 692 23, 273, 482 
— — - 2 NAE -0—-| — =]- — 

«Includes brown coal or lignite, semianthracite, semibituminous, ete., and scattering lots of 

anthracite. 
H. Doe. 21, 59-1— -25 
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Coal fields of the United States and their production, 1898-1904— Continued. 


Area 1899 1900 1901. 1902 1903 1904 

Bituminous—Continued. 

Rocky Mountain, etc.: Sq. miles. | Short tons. | Short tons. | Short tons. | Short tons. | Short tons. | Short tons. 
North Dakota ......... 28, 620 98, 809 129, 883 166, 601 226, 511 278, 645 266, 128 
Montana .............. 32,000} 1,496,451; 1,661, To 1,396, 081| 1,560,823) 1,488,810; 1,858, 919 
Wyoming ............. 16,500| 3,837,392) 4,014,602  4,485,374| 4,429,491| 4,635,293 | 5,178, 556 
¡A S 2, 000, 786,049, 1,147, 027 1,322,614] 1,574,521, 1,681,409) 1,493,027 
Colorado .:............ | 18, 100 Tu 25e 5,668,886| 7,948,732, 7,381,463 6,610,110 
New Mexico........... | 2,890. 1,012,152 1,263,083, 1,050,806| 1,007,437, 1,511,189 1,428,496 
Idaho utei eoe esa CE REF PEE 20 -* TUI A 2, 030 4, 250 3, 930 
Nevada................ | Vas tee sam emenda dan | A posses asc A ae en. 150 

TOM liada | 100, 110 11, 949, 463 13, 398, 556, 14, 090, 362| 16, 149, 545| 16, 981, 059, 16, 338, 716 

Pacific coast: ETUDES BEDS MEN x A A 
Washington ........... 450| 2,099,881 2,474,093, 2,578,217| 2,681,214| 83,193,278, 3,137,681 
Oregon: ioo iere teva: 320 86, 888 58, S64 69,011 65, 648 91, 144 111,540 
California ............. 280 160, 972 171, 708 151,079 84,984 104,673. 78, R88 
Alaska vods eae es lo READ 1.200 1, 200 1, 300 2, 212 747 694 

Total ns 1, 050. 2,278,941; 2,705,865) 2,799,607) 2,834,058) 3,389,837, 3,328,803 
Total production, in- aa aie AA a 7 

cluding colliery 

consumption ......|.......... 253, 741, 192 269, 684, 027 293, 299, SA 590, 4391357 , 356, 416 352, 310, 427 


| | 


Total production of each field, 1887—1904. 


Bituminous. 


Anthracite. |- ————-——- A 
Triassic. Appalachian. ! Northern, 


KINOS I scr REX er aet uu dd us square miles.. 500 1,070 70, 807 11,300 
Year. Short tons. | Short tons. Short tons. | Short tons. 
A A Md LA ELATI 89, 548, 255 30, 000 55, 888, 088 71,461 
C RITTER 43,971,688 | 33, 000 60, 966, 245 81, 407 
Lor A aes EE SR 45, 600, 487 ' 49, 633 62, 972, 222 67, 431 
O ea ere eee el 46, 468, 641 | 29, 608 73, 008, 102 74,977 
A O T 50, 665, 931 | 37,615 77, 984, 563 80, 307 
1809 eR close eic onde enc DeL BUM 52,537,467 | 43,889 | — 83,122,190 71, 990 
E ERN SER Dm 54,061, 121 36,878 | ^ 81,207,168 45,979 
TOON A ILE 51, 992, 671 68,979) — 76,278,748 70, 002 
D506 PENE EAN P RERUM ERO 58, 066, 516 82,682 ' 90, 167, 596 112, 322 
P O O OS 51,425, 573 103,483 | 90,748,305 92, 882 
Jy ARA E ROA 52, 680, 756 116, 950 97, 128, 220 223, 592 
DL MD HOSP S mem ES 53, 429, 739 35,938 | 114, 239, 156 315, 722 
PROG ENCOUNTER 60,514, 201 28,353 | 129,843,906 624, 708 
A A NS 57, 466, 319 57,912 | 142, 298, 208 849, 475 
A eU oie 67,538, 536 12,000 | 150,501,214} 1,241,241 
A A O RE 41, 467, 532 39,206 | 173,274, 861 964, 718 
NN 74,679,799 35,393 | 185,600,161 | 1,367,619 
A A RISO 73, 228, 783 9,100 | 183,014,200 | 1,342,840 
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Total production of each field, 1887-1904—Continued. 


g Bituminous. 
Central. | Western. | Rocky Moun-, Facite 
ATPR E Re ER ete aes square miles.. 58, 000 94, 076 43, 610 1, 050 
Year. Short tons. Short tons. Short tons. | Short tons. 
VO So 14, 478, 883 10, 172, 684 3, 646, 280 854, 308 
e ooo op nae cs eas ae eta eee ae 19, 178, 167 11, 842, 764 4, 588, 719 ], 385, 750 
A A —— a — M MÉR 16, 240,314 10, 096, 356 5, 048, 413 1,214,757 
1890. iD ia 20, 075, 840 10, 470, 439 6, 205, 782 1, 435, 914 
TOOL foes ates oe d ue pepe meses ee 20, 327, $23 11,023, 817 7, 245, 707 1, 201, 376 
1892 eo ae Seen et Dese eons e kOe 23, 001, 653 11,635, 185 7,577, 422 1,333 266 
O tensa eres nta EV sees 25, 502, 809 11, 651, 296 8, 468, 360 1, 379, 163 
jl A € 22, 430,617 11, 503, 623 7,175, 628 1, 221, 238 
jh. Mee" E 23, 599, 469 11, 749, 803 7,998, 594 1, 340, 548 
PROG eoo ro ee E rad da bebtu bel E Leeds 25, 589, 867 11, 759, 966 7,925, 280 1, 391, 001 
A estoit ba ex s te mallem ciu EDU 26, 414, 127 13, 164, 0^9 8, 854, 182 1, 641, 779 
|l: PM T 25, 816, 874 13, 988, 436 10, 042, 769 2, 104, 643 
js A A A 33, 181, 247 15, 320, 373 11, 949, 463 2, 278, 941 
i! A ———————— PC: $5, 358, 164 17, 549, 52k 13, 398, 556 2, 705, 865 
190] s Eee eae a RE C eae QV ane deu rout 37, 450, 871 19, 665, 985 14, 090, 362 2, 799, 607 
Uoc Dar Pr m 46, 133, 024 20, 727, 496 16, 149, 545 2, 834, 058 
IIB ie iit E ru 52, 130, 856 23, 171, 92 16, 981, 059 3, 389, 837 
DO cscs Paes A sat edd dar ra d 51, 774, 503 28, 273, 482 16, 338, 716 3, 328, 803 


The following table shows the development of the six principal bitu- 
minous areas since 1887, giving the quantity produced in each field in 
that year and the production of each field from 1900 to 1904, inclusive, 
with percentages of the total contributed by each and with the increases 
in 1904 as compared with 1887,and the increases and decreases in 1904 
as compared with 1903: 


Production of the sic principal bituminous coal fields in 1887, 1900, 1901, 1902, 1908, 
and 1904, compared. 


1900. | 

Field. Per Per Per Per 
Quantity. 'centof! Quantity. Icent of} Quantity. |centof| Quantity nt of 

total. total. total. l. 

Short tona Short tons. Short tons. Short tons. 

Appalachian......... 55, 888, 088 | 63.11 | 142, 298, 208 | 67.00 | 150,501, 214 | 66.7 | 178,274,861 | 66.60 
Central .............. 14, 478, 883 | 16.50 | 35,358, 164 | 16.60 | 37,450, 871 16.6 | 46,133,024 | 17.73 
Western.............. 10,172,634 | 11.49 | 17,549,528 | 8.30 | 19,665, 985 8.7 | 20,727, 496 7.97 
Northern ............ 71, 461 . 08 849, 476 . 40 1,241, 241 .5 964, 718 87 
Rocky Mountain..... 8,646,280 | 4.15 | 13,398,556 | 6.30 | 14,090, 362 6.2 | 16,149,545 6.21 
Pacific coast .... .... 854,908 | 1.00 2,705,865 | 1.27 2,799,607 1.2 2, 834, 058 1.07 
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Production of the six principal bituminous coal fields in 1887, 1900, 1901, 1902, 1903, 
and 1904, compared-—Continued. 


Increase in 1904 over | Increase in 1904 
| H0. I9 1887. over 1903. 
Field. p^ YS d AA Per 
| Quantity. cent of Quantity. : cuta Quantity. Per Quantity Per 
"EE ee ud cd ME Rer TET ER E OPES 

| Short tons. Short tons. | Short tons. Short tons. 
Appalachian......... 135, 600, 161 , 65.64 ¡pa 014,200 , 65.56 | 127,126,112 , 227.47 |n2, 585, 961 | 41.39 
Central unir | 52, 130, 856 | 18.43 ; 51,774,503 15.55 37, 295, 620 247.59 | «356,353 a, 6X 
Western.............. 23,171,692 | 8.20 | 23,273, i82 8.34 | 13,100, 848 | 128. 78 101, 790 | | . 14 
Northern ............ l 1,367,619 . 48 1,342,840 . 45 1,271, 379 em 12 a24, 779 | a].51 l 
Rocky Mountain..... 16,981,059 | 6.01 | 16,388,716 5.85 | 12,742,436 ' 348,46 | «642,343 | 03.78 
Pacific coast ..... ene) 3,389,887 | 1.20 | 3,328,803 , 1.19 289. 65 061,034 | 41.80 

a Decrease. 
PRODUCTION. 


Total production in 1904, 352,310,427 short tons: spot value, 
$444,816,288. 

Pennsylvania anthracite.—Total production in 1904, 65,318,490 
long tons (equivalent to 73,156,709 short tons); spot value, $138,974,020. 

Bituminous and lignite.—Total production, 279,153,718 short tons; 
spot value, $305,842,268. 

Compared with 1903 the total output of all kinds of coal in the 
United States in 1904 exhibits a decrease of 5,045,989 short tons in 
quantity and of $58,908,093 in value. While these comparisons 
exhibit a proportionately large decrease in the value, they do not in 
reality indicate any interruption to the generally prosperous condi- 
tions which have prevailed during the last eight vears and which have 
been shared by the coal-mining industry. It is true that a reaction 
from the high tide of activity which prevailed in the iron trade during 
1903 was experienced during 1904, and a considerable falling off in 
demand from the blast furnaces for both coal and coke was experienced. 
This is particularly shown by the decrease in the amount of coal made 
into coke during 1904, this factor alone showing a decrease of nearly 
2,500,000 tons as compared with 1903. In fact, all things considered, 
a much larger decrease in coal production in 1904 was to have been 
anticipated. 

During the first few months of 1903 the coal mines of the United 
States, both anthracite and bituminous, were pushed to their utmost 
capacity in order to renew stocks which had been entirely depleted 
by the strike in the anthracite region of Pennsylvania during the pre- 
ceding vear and also to meet the requirements for immediate con- 
sumption. Moreover, the high prices which bad been caused by the 
famine of the preceding year continued well into the spring of 1903 
and did not return to the normal level until the summer months. As 
a result of these conditions, the enormous production of 357,356,416 
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short tons was recorded, while the total value exceeded $500,000,000. 
The smaller production in 1904 was simply a natural reaction from the 
extraordinary conditions obtaining during the previous year, and 
although the net decrease in value was much greater in proportion, 
the average price per ton in both anthracite and bituminous coal in 
1904 was higher than for any year from 1888 to 1901, or the fourteen 
years preceding the anthracite strike of 1902. 

The decreased production in 1904 was divided proportionately 
between anthracite and bituminous tonnage. The production of 
anthracite coal in Pennsylvania decreased from 66,613,454 long tons 
in 1903 to 65,318,490 tons in 1904, a decrease of 1,294,964 long tons, 
or 1.9 per cent. The production of bituminous coal decreased from 
282,749,348 short tons in 1903 to 279,153,718 short tons in 1904, a loss 
of 3,595,630 short tons, or 1.3 per cent. The value of the anthracite 
production decreased from $152,036,448 to $138,974,020, a loss of 
$13,062,428, or 8.6 per cent, while the value of the bituminous product 
declined from $351,687,933 to $305,842,268, a decrease of $45,845,665, 
or 13.04 per cent. The average price per long ton for the marketed 
sizes of anthracite coal in 1904 was $2.35, as compared with $2.50 in 
1903. $2.35 in 1902, and $2.05 in 1901. The coal used at the mine. in 
the anthracite region is composed principally of culm, or waste, upon 
which no value is placed, and this factor is not considered in estimating 
the value of the total production. The average price per short ton 
for the bituminous coal production in 1904 was $1.10, compared with 
$1.24 in 1903, $1.12 in 1902, and $1.05 in 1901. 

In considering the value of the coal as given in these reports, it is 
to be remembered that the valuation is based upon all the coal pro- 
duced and sold. A considerable portion of both the anthracite and 
bituminous coal is sold at much less than the cost of production. The 
public is apt to note critically the wide discrepancy between the prices 
shown by these averages and those which it is obliged to pay for its 
fuel, forgetting that all the profits on the mining operations in the 
anthracite region have to be made on the sizes above pea coal, which 
represent only a little more than 60 per cent of the total production, 
while in the bituminous regions a large proportion of the coal is mar. 
keted as screened coal and the sizes below nut are also sold at less 
than actual cost. The proportion of run-of-mine coal sold is becom- 
ing less each year. 

The growth of the coal-mining industry in the United States during 
the last twenty-five years has been remarkably rapid. The output in 
1904 was more than double that of 1894, nearly three times that of 
1884, and nearly five times that of 1880. The total production of coal 
in the United States amounted to 100,000,000 short tons for the first 
time in 1882. In 1890, or eight years later, the total production 
exceeded 150,000,000 tons, and seven years later, in 1897, it exceeded 
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200,000,000 tons. It reached a total of a little over 300,000,000 tons 
iu 1902, and has exceeded 350,000,000 tons in both 1903 and 1904. 
The increase of over 50,000,000 tons in 1903 over 1902 is equal to the 
increase in the five years from 1887 to 1892, in the seven years from 
1890 to 1897, and in the eight years from 1882 to 1890. 

This great increase in the production of coal illustrates strikingly 
the industrial development of the United States. On going back for a 
period of a little over fifty years, or to the middle of the last century, 
and comparing the statistics of coal production with the increased 
population, it is found that in 1850, according to the United States 
census for that year, the production of coal amounted to 6,445,681 tons, 
when the population of the country amounted to 23,191,876 persons. 
The per capita production of coal in that year is thus seen to have been 
0.278 ton. In 1860, or ten years later, the population was 31,443,321 
persons and the coa] production amounted to 14,333,929 tons, or an 
average of 0.514 ton per person. 

At the census of 1870 the population of the United States amounted 
to 38,558,371; the coal production in that year amounted to 33,035,580 
short tons, a per capita average of 0.857 ton. "Ten years later, when 
the population was 50,155,783, the coal output amounted to 71,481,570 
short tons, or 1.43 tons per capita. In 1890 the population had grown 
to 62,622,250, an increase of 25 per cent over 1880, while the coal pro- 
duction had grown to 157,770,963 short tons, or a per capita output of 
2.05 tons. At the taking of the Twelfth Census in 1900 the increase 
in population amounted to 21 per cent, the total number of persons 
reported being 76,303,387, while more than 70 per cent had been 
added to the coal production, with a total of 269,084,027 short tons, 
or an average of 3.53 for each inhabitant. In other words, while the 
population from 1850 to 1900 has shown an increase of 230 per cent, 
the production of coal has increased 4,084 per cent. Estimating the 
population of the United States in 1904 to be 83,000,000 people, the 
per capita production for that year is found to be 4.24 tons. 

The United States continues to stand at the head of the coal-pro- 
ducing countries of the world, a position which it has held since 1899, 
in which year the coal production of the United States for the first 
time exceeded that of Great Britain. The steps by which this position 
has been gained are discussed more fully on subsequent pages of this 
report, under the title, ‘‘The world's production of coal.” In 1904 
the United States exceeded the production of Great Britain, which 
stands second, by 91,997,787 short tons, or 35.3 per cent. It was 
nearly twice that of Germany, which comes third, and nearly three 
times the combined production of Austria-Hungary, France, and Bel- 
gium, which rank fourth, fifth, and sixth, respectively. 

Notwithstanding the decreased production in 1904, the statisties 
relating to the use of undercutting machinery in the mining of bitu- 
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minous coal show an increase in the total amount produced by the use 
of machines. In 1903 there were 6,658 machines in use and they pro- 
duced a total of 77,974,894 short tons, or 28.18 per cent of the total 
production of the States in which mining machines were used. The 
returns for 1904 show that there were 7,671 machines in use, an 
increase of 1,013 over the preceding year, while the machine-mined 
product amounted to 78,692,497 short tons, or 28.78 per cent of the ' 
total production in the States in which mining machines were used. 
The large increase in the number of machines reported, considered 
with the comparatively small increase in the machine-mined tonnage, 
indicates that a large number of the machines installed in 1904 were 
not put in operation until late in the year. 

In 1902 there were 5,418 machines used in the production of 
69,611,582 short tons, and in 1901 there were 4,341 machines in use, 
while the machine-mined product amounted to 57 ,848,935 short tons. 
By comparing the production by the use of machines during the last 
four years, it is seen that the average output for each machine in 
1901 was 13,325 short tons; in 1902 it was 12,848 short tons; in 1903 
it was 11,712 short tons, and in 1904 it was 10,258 short tons, show- 
ing that there has been a constantly decreasing tonnage for each 
machine since 1901. Of the total number of machines in use in 1904, 
4,491 were of the pick or plunger type; 3,102 were chain-breast 
machines, and 78 were of the long-wall pattern. The largest number 
of both pick and chain machines was in use in the bituminous mines 
of Pennsylvania, while nearly 50 per cent of the long-wall machines 
were employed in the mines of Missouri. 

A seemingly inconsistent fact, shown in a comparison of the labor 
statistics in 1904 and 1903, is the larger number of men employed in 
both the anthracite and bituminous mines in spite of the decreased 
production in both cases. The total number of men and boys 
employed in the coal mines of the United States in 1904 is 594,768, 
as compared with 566,260 men and boys employed in 1903. Of these, 
155,861 were employed in the anthracite mines of Pennsylvania in 
1904, against 150,483 in 1903, while 438,907 were employed in the 
bituminous mines in 1904, against 415,777 in 1903. In 1904 the average 
production per each employee in the anthracite region was 469 tons, 
against 496 tons in 1908, and the average bituminous production for 
each employee in 1904 was 636 tons, against 680 tons in 1903. These 
figures are partly explained by the fact that the number of working 
days in both the anthracite and the bituminous mines in 1904 was less 
than in 1903, theaverage number of days in the anthracite mines being 
200 in 1904, against 206 in 1903, and in the bituminous mines 202 days, 
as compared with 225 days. "There was also a decrease in the average 
tonnage per day per man from 2.41 to 2.35 in the anthracite region, 
while the average bituminous tonnage per day per man increased from 
8.02 to 8.15. 
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The statistics of coal production for the last fifteen years show that 
the average working time made in the anthracite region is consider- 
ably less than that made in the bituminous region. The average num- 
ber of days worked in the anthracite region during 1903 and 1904 
was considerably above normal, and the average time made in the 
bituminous mines in 1904 was less than in any year since 1897. Elim- 
” inating the number of men employed in each case, and considering 
only the average number of days made during the last fifteen years, 
the average time for the anthracite region for the period was 181 days, 
while the bituminous mines averaged 212 days. The best records 
made in the anthracite mines during the fifteen years were in 1903, 
when the men averaged 206 days, and in 1891, when an average of 203 
days was made. In the bituminous mines the best records were made 
in 1899 and 1900, in each of which years the average was 234 days. 

Practically the entire output of both the anthracite and bituminous 
coal of the United States is consumed within the country. The total 
exports in 1904 amounted to 9,602,340 short tons, which, deducted from 
the production of 352,310,127 tons, shows the domestic consumption 
to have amounted to 342,708,087 short tons. If to this are added the 
imports, which in 1904 amounted to 1,818,074 short tons, the total 
consumption of coal in the United States, considering as negligible the 
stocks on hand, is shown to have been 344,526,161 short tons, which 
is equivalent to 97.8 per cent of the total domestic production. Most 
of the coal imported into the United States is classed as bituminous or 
shale, only a comparatively small amount of anthracite being brought 
into the country. The imports of bituminous coal are principally to 
points on the Pacific coast and to the port of Boston, where consid- 
erable quantities of bitnminous slack are imported from Canada and 
used in the Otto-Hoffman coke ovens at Everett, near Boston. The 
exports of both anthracite and bituminous coal are principally to 
Canada. 

In considering the coal product of the United States these reports 
include not only the coal marketed either by shipment to distant points 
or sold locally, but that consumed by mine employees and by the mine 
owners in the operation of the collieries. The latter factor is usually 
considered and reported as colliery consumption. There are occa- 
sional exceptions in the bituminous fields where operators, who use 
only slack, an otherwise waste product, do not report this item in their 
statement of production, and do not consider it of any value; it is 
not considered as a portion of the mine product nor is the miner paid 
for it in wages. Such exceptions are few and the amount is negligible. 
The amount of coal consumed in the manufacture of coke is also con- 
sidered in this report. 

The quantity consumed in coke making in 1904 amounted to 31,356,- 
509 short tons, & decrease of 2,444,909 short tons as compared with 
1908, when the amount of coal used in the manufacture of coke was 
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33,801,418 short tons. The coal shipped to market, used in the manu- 
facture of coke, and sold locally, which is considered as a marketable 
product, amounted in 1904 to 344,422,632 short tons, as compared with 
344,722,763 short tons in 1903, and 291,594,578 short tons in 1909. 
The colliery consumption in the anthracite region, which is not con- 
sidered in the value of the anthracite product, averages from 8 to 10 
per cent of the total anthracite output. In 1902 this proportion was 
somewhat larger than usual on account of the amount of coal required 
in keeping the fans and pumps in operation during the strike, while 
the mines were idle. About 12 per cent of the total anthracite product 
in 1902 was used for this purpose. At the bituminous mines the 
amount used for colliery consumption averages between 14 and 2 per 
cent of the total product. 

There were 81 States and Territories in the United States in which 
coal was produced in 1904, an increase of one over 1903. A small 
amount of coal produced in Nevada last year adds that State to the 
list of those producing coal. Of the 31 States and Territories, includ- 
ing Nevada, there were only 9 in which the output in 1904 exceeded 
that of 1903, and only 7 in which the value of the product showed 
an increase. Of the 6 States whose production exceeded 10,000,000 
tons, West Virginia and Indiana were the only ones which showed 
an increase in output in 1904, and even in these cases the values 
decreased. That of West Virginia showed a decrease of nearly 
$5,500,000, while the increase in production was over 3,250,000 short 
tons, and Indiana's production increased 139,687 tons with a decrease 
in value of $1,139,108. "The other States whose production increased 
were Iowa, Kansas, Kentucky, Oregon, Texas, Virginia, and W yom- 
ing, the largest increases outside of West Virginia being in Wyoming, 
(543,963 short tons), Kansas, (493,331 short tons), and Texas, (269,185 
short tons). The largest decreases were shown in Pennsylvania bitu- 
minous, (5,164,911 short tons), Pennsylvania anthracite, (1,450,359 
short tons), Colorado, (765,247 short tons), Illinois, (482,044 short 
tons), Indian Territory, (410,849 short tons), Alubama, (392,278 short 
tons); and Ohio, (403,291 short tons). 

The greatest percentage of increase in the States whose total pro- 
duction exceeded 1,000,000 tons in 1904 was made by Texus, which 
gained 29 per cent in quantity and 31.8 per cent in value. The great- 
est percentage of loss among the more important States was sustained 
by the Indian Territory, which lost 13.4 per cent in both quantity and 
value, and Colorado, which decreased 10.3 per cent in production and 
1.4 per cent in value. 

The statistics of the production of coal in the United States in 1903 
and 1904, by States, with the distribution of the product for consump- 
tion, the total value, and the statistics of the labor employed are shown 
in the tables following. 
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PRODUCTION IN PREVIOUS YEARS. 


In the following table is presented a statement of the quantity and 
value of the coal produced in the United States during the last 5 years, 
by States, with the increases and decreases in 1904 as compared with 
1903. It will be observed that the comparatively small net decrease 
was distributed with rather remarkable uniformity throughout the 
entire country: 


Quantity and value of coal produced in the United States, 1900-1904. 


1900. .1901. 1902. 
State or Territory. ee s + ===> 
Quantity. Value. Quantity. Value. Quantity. Value. 
Short tons. Short tons. Short tons. 
Alabama ..............-- | 8,394,275 | $9,793,780 | 9,099,052 | $10,000,892 | 10,354,570 | $12, 419, 666 
Arkansas................. 1,447,945 | 1,653,618 | 1,816,196 | 2,068,613 | 1,943,932 | 2,539,214 
California and Alaska .. 172, 908 540, 031 152, 379 409, 706 87,196 273, 39h 
Colorado .......... mus 5, 244,364 | 5,858,036 | 5,700,015 | 6,441,891 | 7,401,843 | 8,397,812 
Georgia and North 
Carolina .............. 333, 291 393, 469 354, 825 426, 685 | 437, 083 623, 518 
Idaho ...............-... 10 OR A EPOR RR 2, 030 5, 180 
Illinois................-. 25,767,981 | 26,927,185 | 27,931,552 | 28,163,987 | 32,939,873 | 83,945,910 
Indiana ................. 6,484,086 | 6,687,137 | 6,918,225 | 7,017,143 | 9,446,424 | 10,399,660 
Indian Territory ........ 1,922,298 | 2,788,124 | 2,421,781 | 3,915,268 | 2,820,666 | 4,265,106 
JOWAR ic 5,202,939 | 7,155,841 | 5,617,499 | 7,822,805 | 5,904,766 | 8,660,287 
Kansa88.................- 4,467,870 | 5,454,691 | 4,900,528 | 5,991,599 | 5,266,065 | 6,862,787 
Kentucky............... 6,328,964 | 4,881,577 | 5,469,986 | 5,213,076 | 6,766,984 | 6,666,967 
Maryland ............... 4,024,688 | . 3,927,381 | 5,113,127 | 5,046,491 | 5,271,609 | 5,579,869 
Michigan ............... 849,475 | 1,259,683 | 1,241,241 | 1,753,064 964,718 | 1,653,192 
Missouri................ 3,540,108 | 4,280,828 | 3,802,088 | 4,707,164 | 3,890,154 | 5,874,642 
Montana ...............- | 1,661,775 | 2,713,707 | 1,396,081 | 2,009,316 | 1,660,823 | 2,443,447 
New Mexico ............ 1,299,299 | 1,776,170 | 1,086,546 | 1,546,652 | 1,048,763 | 1,500,280 
North Dakota........... | 129, 883 158, 348 166, 601 214,151 226,511 325, 967 
ONO as cere card 18, 988,150 | 19,292,246 | 20,943,807 | 20,928,158 | 23,519,894 | 26,953,789 
Oregon.............. ss. 58, 864 220,001 69, 011 178, 646 65, 648 160, 075 
Pennsylvania: 
Anthracite.......... | 57,367,915 | 85,767,851 , 67,471,667 | 112,504,020 | 41,373,596 | 76,173,586 
Bituminous ......... 79,842,826 | 77,438,545 | 82,305,946 | 81,397,586 | 98,574,867 | 106,032, 160 
Tennessee............... 3,509,562 4,003,082 | 3,633,290 | 4,067,389 | 4,382,968 | 5,399,721 
> see 968,373 1,581,914 | 1,107,953 | — 1,907,024 901,912 | 1,477,245 
Utah stesso ce! | 1,147,027 , 1,447,750 | 1,822,614 | 1,666,082 | 1,574,621 | 1,797,454 
Virginia................. | 2,398, 754 2,128,222 | 2,725,873 | 2,353,989 | 3,182,993 | 2,543,595 
Washington............. 2,474,093 , 4,700,068 | 2,578,217 | 4,271,076 | 2,681,214 | 4,572, 295 
West Virginia ........... 22,647,207 | 18,416,871 | 24,068,402 | 20,848,184 | 24,570,826 | 24,748,658 
Wyoming ............... ! 4,014,602 | 5,457,953 | 4,485,374 | 6,060,402 | 4,429,491 | 5,236,339 
Total.............. 348, 926, 069 | 301,590, 439 | 367, 032, 069 


' 269, 684,027 306, 688,164 | 293, 299, 816 
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Quantity and value of coal produced in the United States, 1900-1904—Continued. 


| 
Per cent of 
1903. 1904. Increase or decrease, | increase or 
h decrease, 1904. 
State or Territory. ! . — EU ER EDEN l———————— —— — 
| 
| Quantity.| Value. | Quantity.| Value. | Quantity.| Value. Quan-| value. 
| tity. 
Short tona. Short tone. Short lona. 
Alabama........... 11, 654, 324 $14, 246,798! 11, 262, 046 $13, 480, 111|-- 392, 278| -- $766,687) — 3. N — 5.4 
Arkansas .......... 2,229,172 3,360, $31 2,009, 451| 3,102,660] — 219,721; -- 258, 171| — 9.9, — 7.7 
Californiaand Alas- 3 | 
E 105, 4:20, 301,318 79, 582 377, 306|— — 25,839 4- 75, 988| -—24.5; +25,2 
Colorado........... 7,423, 602| 9,150, 943! 6,658,355| 8,751,821|—  765,247|-. 399,122, --10. 3 -- 4,4 
Georgia and North | i 
Carolina ......... 434, 260 546, Vu 390, 191 476,996, — . 44,069 -- 69,763. -10, i 12.8 
Idaho. ...........- 4250 — 18,250 3.480, — 13,730] - 770 + 480| - 18. q + 3,8 
Illinois.............: 36, 957, 104. 43, 196, 809, 36, 475, 060; 39, M1, 993 — 452, 044, - - 9,254,816; — 1. 3 7.5 
Indíana............ 10,794,692 13,244,517, 10, 934,379] 12, 105,709 + 139, 687; — 1,139,108; 4- 1.3 - 8,6 


Indian Territory... 3,517, 388 6,386, 463, 3,046,539| 5,532,066| - 470,849 -  854,397| —13.4| -13.4 


Iowa ..........-- ...| 6,419,811 10,563,910) 6,519,933] 10,504,406 4- 100,122 - — 59,504| + L6, -- .6 
Kansas...... PME 5,839,976 8,871, 953) 6,333,307. 9, 640, 771| + 493, 331, + 768,818 + 8.4| + 8.7 
Kentucky.......... 7,538,032, 7,979, 342 7,566,482] 7,857,691/4+ 28,450,- 121,651) + .4| — 1.6 
Maryland .......... 4,846,165 7,189,784, 4,813,622] 5,729,085. 32,548 - 1,460,699 — .7| —20.3 
Michigan .......... 1,367,619 2,707,527, 1,342,840] 2,424,985 — 2,779 — 282,592 — 1.8) —10.4 
Missouri ..........- | 4,288,586 6,834,297, 4,105,308 6,887, R46)— — 70,278 + 3,589 — L7 + .1 
Montana. .........- | 1,488, 810 2, 440, 546 1,958,919| 2,194,548 -- 129,591 — 246,298! — 8.7| —10.1 
New Mexico ....... 1,541,781, 2,105,785; 1,452,325| 1,904,490 — 89,456, — 201,286 — 5.8| — 9.6 
North Dakota...... | 278,045 — 418,005, 266,128] — 378,082. 12,517) — 39,974 — 4.5] —- 9.6 
Ohio ........-.. ese 24, 838, 103| 81,932, 3271 24, 434, 812) 26,588, 476! — 403,291;— 5,343,851. — 1.6| —16.7 
Oregon............. !  9L14 RE 111, 540 243,588 + 20,396 - — 22,557 4-22.4| +10.2 
Pennsylvania: | | | 
Anthracite..... | 74, 607, 068/152, 036, 448 78, 156, 709135, 974, 020 --1, 450, 359| —13, 062, 428, — 1.9) — 8.6 
Bituminous ....'108, 117, 178 121, 752, 759, 97, 952, 267) 94, 434,219 --5, 164, 911! —27, 318,540, -- 5.0) —22.4 
Tennessce.......... | 1,798,004, 5,979,830, 4,782,211 5, 642,398 — 15,799. 387,487 — 3 — 5.6 
Texas ..1..... sess 926,759, 1,505,383, 1,195,944| 1,943,006 + 269,1854+ — 478,253 29.0 131.8 
Utah 2s coke cieesscs 1, 681,409, 2,026,034, 1,493,027) 1,943,440 — 188, 382 — 22,508 0,2 — 41 
Virginia ........... 3,451,307: 3,302,149. 3,583,914 3,076,0111+ 132,607— 226,138, + 3.8, - 6.8 
Washington........ 3,193,273! 5,390,679. 3,137,681| 5,120,931, - —55,592.— — 259,748 — 1.7| — 4.8 
West Virginia......| 29.337, 241. 34,297,019 32,602, 819| 28, 807, 420 +3, 265,578 — 5,489,599. 4-11.1, —16.0 
Wyoming .......... 4,635,293 5,731,281, 5,178,556) 6,747,909 + 543,263 ,4- 1,016,628| +11.7| +17.7 
Total ........ ($57,356, 416 508, 724, 381 352, 310, 427 44,816, 286 —5, 045,989, —58, 908, 098 — 1.4) —11.7 


a Includes production of Nevada. 


One of the most interesting features connected with the coal-mining 
industry has been the comparatively rapid growth of bituminous or 
soft coal production in competition with that of anthracite. This has 
been particularly noticeable during the last twenty-five years, in all 
but two of which the statistics of production bave been collected by 
the division of mining and mineral resources of the Geological Survey. 

In the following table the statistics for the year 1880 are for the 
fiscal year, as compiled by the Tenth United States Census. The sta- 
tistics for the Eleventh Census, which cover the calendar year 1889, 
and for the Twelfth Census, which cover the calendar year 1902, were 
collected by this division of the Geological Survey in cooperation with 
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the Census Bureau. The following tables show that while the pro- 
duction of anthracite has increased from 28,649,812 short tons in 1880 
to 73,156,709 short tons in 1904—a gain of 44,506,897 short tons, or 
155.3 per cent—the bituminous production has grown from 42,831,758 
short tons in 1880 to 279,153,718 short tons in 1904, an increase of 
236,321,960 short tons, or 551.7 per cent. Although the anthracite 
production of 1903 and 1904 was considerably above the average for 
the preceding decade, it does not appear that anthracite mining will 
exhibit any pronounced increase in the future. The conditions under 
which the mines are operated and the increase in cost of labor, with 
the decreasing tendency in the average productive capacity of the mine 
workers, are making the use of anthracite slowly but surely more and 
more of a luxury. As the expense of mining, due to the foregoing 
conditions, has increased, prices have necessarily advanced, and little 
hope can be held out for any permanent decline in the future. The 
increased prices of anthracite have naturally encouraged the use of 
other fuels as a substitute for it, and this tendency is constantly 
growing. 

The use of anthracite coal was at one time an important factor in 
blast-furnace practice and in other manufacturing industries, but such 
use has now almost entirely ceased. The principal demand for anthra- 
cite at the present time, as will be the case in the future, is for domes- 
tic purposes, for which such sizes as furnace, egg, stove, and chestnut 
are required. The breaking down of the lump coal in the preparation 
of these domestic sizes results in a much greater proportion of the 
small, or undersirable, sizes which are sold at less than the cpst of 
production. As shown in the discussion of anthracite production in 
the subsequent pages of this report, the percentage of the small sizes 
has increased from 23.1 in 1890 to 38 per cent in 1904, while the per- 
centage of the sizes above pea coal, or what may be termed the profit- 
able sizes, has decreased from 77 to 62 per cent. In other words, the 
production of the profitable sizes has increased 25 per cent, while 
the production of the unprofitable sizes has increased 150 per cent. 
The profits must be obtained from the prepared domestic sizes, and 
in the face of these conditions no encouragement can be offered to 
consumers of these grades of anthracite that their fuel bills will be 
decreased. 

During recent years the anthracite operators have adopted the policy 
of making an allowance of 50 cents per ton from cireular prices for 
domestic coal purchased in April of each year, with an advance of 10 
cents per ton for each succeeding month until the schedule prices are 
restored in September. This has had a more salutary effect in stead y- 
ing the anthracite trade than any other action taken by those con- 
trolling the anthracite industry. Its purpose is to encourage the 
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purchase of coal in the spring and early summer, making the cellars 
of the consumers the storage places for the following winter, and at 
the same time causing the mines to be operated more regularly and 
thus to give more steady employment to employees throughout the 
year. i 

Annual production of coal in the United States, 1880-1904. 


Pennsylvania anthracite. | Bituminous coal. 
Year. | 
Quantity. ! Value. | Quantity. , A Value. 
m qon cc E E ERA 
Long tons. Short tona. Long tons. Short tons. | 
1880.........--.-- 25,580,189 | 28,619,812 | $42,196,678 | 38,242,641 | 12,831,758 | $58, 443, 718 
e eee ee 28, 500,016 | 31,920,018 | 64,125,036 | 48,179,475 | 53,961,012, 60,224,344 
A 31,358, 264 35, 121, 256 70, 556, 094 61, 098, 154 68, 429, 933 | 76, 076, 487 
1SRS a H, 336, 469 38, 456,845 | 77,257,005 63, 973, 821 71,250, 680 | 82, 237, 8600 
0 A 33, 175, 756 37,156, 847 66, 351,512 74, 105, 986 82, 998, 704 | 77,417,066 
Inti 34,228,518 | 38,335,974 | 76,671,948 | 65,021,715 | 72,824,321 ! 82,347,648 
1886... geet 34, 853, 077 39, 035, 446 76, 119, 120 66, 647, 304 74, 644, 981 | 78, 481,056 
TBST ILS ceu ren 37,578, 747 42, 088, 197 84,552, 181 79, 073, 495 88, 562, 314 | 98, 004, 656 
j1. cC 41, 624, 611 46, 619, 564 89, 020, 483 91,107,226 | 102,010,093 | 101, 860, 529 
188 cc 40,666,938 | 45,546,970 | 65,721,578 | 85,430,812 | 95,682, 543 94, 504, 745 
1890. 41, 489, 858 46, 468, 641 66, 383, 772 99,377,073 | 111,302, 322 110, 420, 801 
| 5.75 AA 45, 236, 992 50, 665, 431 73,944, 795 | 105,268, 962 | 117, 901, 238 117, 188, 400 
IRIZ A 46, 850, 150 92, 472, 504 82, 442,000 | 113,264, 792 | 126,856, 567 125, 124, 381 
1893. A 48, 185, 306 58, 967, 543 | 85,687,078 | 114,629,671 | 128, 385, 231 122,751, 618 
1894. .........suu 46, 358, 144 51, 921, 121 78,485,063 | 106,059,647 | 118,820,405 | 107, 653, 501 
1895. ccoo 51,785,122 | 57,999,337 | 82,019,272 | 120,641.244 | 135,118,193 | 115,779, 771 
[s MPO 48, 523, 287 54,316, 081 81,748,651 | 122,893,104 | 137,640, 276 | 114, 891, 515 
Nica cc eS 46, 974,714 52, 611, 680 79,301,954 | 131,801,356 | 147,617, 519 | 119, 595, 224 
o n are een eee ¡ 47,663,076 53, 382, 644 75,414,537 | 148, 744,306 | 166,593, 623 132, 608, 713 
| ay! A | 93, 944, 647 60, 418, 005 88,142,130 | 172,609, 988 | 193,323, 187 167, 952, 104 
TOU AA | 51, 221, 353 97,367, 915 85,797,851 | 189,567,957 | 212,316,112 220, 930, 318 
1901.............. |! 60,242,560 | 67,471,667 | 112,504,020 | 201,632,276 | 225, R28, 149 236, 422, 049 
1902-2221 | 36, 910, 710 41,373,595 76,173,586 | 232,336, 468 | 260,216, 844 290, 858, 483 
AA | 66, 613, 454 74,607,068 | 152,036, 448 | 252, 454,775 | 282,749, 348 351, 687, 933 
1904... iere 65, 318, 490 73,156,709 | 138,974,020 | 249,244,391 | 279,153,718 305, 842, 268 
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Annual production of coal in the United States, 1880-1904—Continued. 


Total. 
Year. DE. 
Quantity. 
Long tona. Short tona, 
E eu vus hooi S wie hacer eine a EDU pD ue E RU Eee Nu E 63,522,830 | 71,481,570 
A ab cane ated eat eee 76,679,491 | 85,881,030 
LC Zo adc hac cae erence D AEE EESE 92, 456, 419 | 103,551, 189 
Lor MM TORRE EO east aaneneente 103,310,290 115, 707, 525 
NN 107,281, 742 | 120, 155, 551 
O A a a A 99,750,263 | 111, 160, 295 
LL ERR x 101,500,381 | 113,680, 427 
A A A rp 116,652, 242 | 130,650,511 
LL MEINEM PE 132, 731,837 | 148, 659, 657 
I RR e a e da TNR 126,097, 779 ; 141, 229,513 
1ROU a A AN P 157,770, 963 
E MO I E E E CN 150, 505, 954 | 165, 566, 669 
O conus Er uate a Eth ae ante eae tenance a 160,115,242 | 179,329,071 
T E ERREUR PEPPER, | 12,814,977 | 182, 352, 774 
AO 152, 447, 791 | 170,741,526 
RIS TEMPO E a ke 172, 426, 366 | 198, 117, 530 
D MMC | 171, 416,390 | 191, 986, 357 
VA talón 175, 776,070 | 200, 229, 199 
E PETRUS | 196, 107,382 | 219,976,267 
A —————————— ctes 226,554,635 | 253,741, 19? 
1900 TP 240, 789, 310 | 269, 684, 027 
POO12 ai eh Solan Son Coles ! 261,874, N36 | 293, 299, 816 
DANCE PET 269,277, 178 | 301,590, 439 
A at M oa asec ! 319,068, 229 | 357, 456, 416 
$904. eeu A A ca ee eae eek eae 314, 562, 881 | 352,310, 427 | 


Value. 


$100, 640, 396 


124, 349, 380 
146, 632, 581 
159, 494, 855 
143, 765, 578 


. 159, 019, 596 


154,600, 176 
182, 556, 887 
190, 881, 012 
160, 226, 823 
176, 804,573 
191, 133, 135 
207,566, 381 
208, 438, 696 
186, 141, 564 
197, 799, 043 
196, 640, 166 
198, 597, 178 
208, 023, 250 
256, 094, 234 
306, 688, 164 
348, 926, 069 
367, U32, 069 
503, 724, 381 
444, 516, 288 


The statistics regarding the distribution of the coal production of 
the United States for consumption have been obtained only since 1839. 
These are shown in the following table, together with the value of the 
product, the statistics of labor employed, and the average working 
time made by mine employees. 


Distribution of the coal product of the United States, 1889-1904. 


Year. 


Barna ne non. o. oo... o. o no. ooo o .....«.. 
Oe Ao roo ooo rosso osa 


600600000000. Losas oa ooo o ros 


baron enano... enn nas. on... . 
re 
LR. o... .n9 cosas... nos so nen .oo.ooos 
Ono coo. o... oo nm.ouno.aa.o oo ono» as 
nr 
a 
ee 9 ^ 4 nooono. apo 9 a PR ao... - + a... 
ce .oo ono soc. osas... 


622295 99 6» ^ 9 * 9 . » 9 €^ 9 9 9 9 * meee eee eae 


Load ed at 
mines for 


shipment. 


Short tous. 


113,776, 701 
125, 365, 965 
137, 920, 346 
146, 372, 098 


152, 941, 590 | 
142, 833,319 | 


158, 380, 259 
159, 176, 155 
165, 603, 626 
180, 960, 111 
205, TH, 746 
223, 782, 088 
245,010, 812 
247, 042, S52 
299, SIR, 428 
2960, 578,615 


Sold to local | Used at mines 


trade and used 
by employees. 
Short tons. 
8, 508, 699 
9, 009, 285 
8,871, 882 
9, 704,675 — 
9, 728, 815 
8, 764, 538 
9, 655, 505 
9, 502, 927 
9, 922, 276 
8,927,514 
9, 075, 756 | 
9,077, 242 
9,595, 208 
9, 781, 06 
11,107, 917 ` 
16,487, 508 - 


for steam and 


heat. 


Short tone, 


b, 382, 265 
5, 063, 953 
6, 056, 001 
6, 210, 767 
6, 712, 284 
6, 307, 296 
6,677,539 
7, 184, 832 
6, 941,419 
7, 421, 289 
5, 662, 864 
9, 159, 746 
10, 379, 546 
9, 15, 861 | 
12, 633,653 | 
7,587, 795 


Made into 


coke. 


Short tons. 


18, 561, 848 
15, 331, 760 
15, 718, 440 
17,041,528 
12, 969, 785 
12, 836, 373 
18, 104, 197 
16, 122, 448 
17, 761, 578 
22,167, 353 
27,247, 826 
27,634, 951 
28, 314, 150 
34, 169, 736 
33,801, 418 
31, 356, 509 
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Distribution of the coal product of the United States, 1889-1904—Continued. . 


Average ber Average 
Year. Total product. | Total value. | price per of days number of 
Ds active. employees. 
| 
Short tona. | | 

A E, 141, 229,513 | $160, 226, 323 $1.18 oo Row EE 
TS PCENA HN AES 157,770,963 | 176, 804, 573 1.12 216! 318,204 
E TK NP 168,566,669 | 191,133,135 1.13 223 205, 803 
A T 179, 329,071 | 207, 566, 381 1.16 | 212 841, 943 
o RR 182,352,774 | 208, 438, 696 1.14 201 863, 309 
Lo MT TR 170, 741,526 | 186, 141, 564 1. 09 178 376, 206 
IBOD. A AES 193, 117,530 | 197, 799, 043 1. 02 196 382, 879 
O 191, 986,357 | 196,640, 166 1. 02 185 386, 656 
O E 200, 229,199 | 198,897,178 .99 179 897, 701 
o NOR EDDA TRECE PME 219,976,267 | 208,023,250 . 95 190 401, 221 
1899.52. c A xut tsuieute Rad 253,741,192 | 256,094, 234 1.01 214 410, 635 
1900. 20er E ei ceca e RE RUE REP 269, 684,027 | 306, 688, 164 1.14 212 448, 581 
A UIS UL UV REHESS 293, 299,816 | 348, 926, 069 1.19 216 485, 544 
O q 301,590, 439 | 367, 032, 069 1.2 197 518, 197 
1008 E re 357,356, 416 | 503,724, 381 1.41 220 566, 250 
DI MEM ———— 352,310,427 | 444,816, 288 1.26 202 594, 768 


PRODUCTION IN UNITED STATES FROM EARLIEST TIMES TO 
CLOSE OF 1904. 


Probably the first mention of the occurrence of coal in the United 
States is contained in the journal of Father Hennepin, a Jesuit mis- 
sionary who, in 1679, recorded a ‘‘cole mine” above Fort Creve- 
coeur, on the Illinois River, near the site of the present city of 
Ottawa, in the State of Illinois.^ This was almost a hundred years 
before the discovery of coal in Pennsylvania, and about seventy vears 
before the mines in the Richmond basin were opened and worked. 
Father Hennepin marked the location of this **cole” mine on the map 
which illustrates his journal. | 

So far as we know the first coal actually mined in the United States 
was from the Triassic area in Virginia, in what is commonly known 
as the Richmond basin. According to Mr. W. J. Nicolls? the Virginia 
mines were opened and worked as early as 1750, and for a number of 
years not only the citizens of Richmond, but those of Philadelphia and 
New York obtained their supplies of coal from these mines. But 
with the discovery of anthracite in Pennsylvania, and the subsequent 
developments in the Cumberland-Piedmont regions of Maryland and 
Virginia, and in the Clearfield bituminous districts of Pennsylvania, 
operations in the Richmond basin fell off and finally ceased to he of 
any importance. Some few years ago expensive but unsuccessful 
attempts were made to resume production there on a large scale. But 
while the coal is: well adapted for domestic use, the high cost of min- 
ing, due to the depth of the coal and the faulted nature of the beds, 


a Taylor, R. C.: “Statistics of coal," published in 1848, 
b Nicolls, W. J.: The story of American coals. 


H. Doc. 21, 59-1——26 
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would not admit of its successful competition with other coals even in 
the Richmond markets, and mining has been practically abandoned. 

Ohio probably ranks second in priority of production, one Lewis 
Evans being said to have discovered coal in the State in 1755, but the 
first record of actual production in Ohio is eighty-three years later. 
Anthracite, so called, was discovered in Rhode Island in 1760, but this 
region, owing to the refractory nature of the coal and the difficulties 
encountered in mining, .has never developed into any importance. 

In his report on the anthracite coal field of Pennsylvania, published 
in the Twenty-second Annual Report of the United States Geological 
Survey, Part III, Mr. H. H: Stoek, of Scranton, Pa., gives the fol- 
lowing sketch of the early history of anthracite coal mining: 


The first authentic date in connection with anthracite coal is 1762, when Parshall 
Terry and a company of Connecticut pioneers found coal at the mouth of Mill Creek, 
on the banks of the Susquehanna, near the site of the present city of Wilkesbarre. 
In 1769 Obadiah Core, a blacksmith, used anthracite for fuel in his forge. The 
presence of coal in the Mahanoy and Shamokin basin of the Schuylkill region was 
known in 1770, but the beds were not developed unt:1 1834. In 1775 the proprietary 
government of Pennsylvania had coal floated down the Susquehanna from Wilkes- 
barre to Harris Ferry (Harrisburg), whence it was hauled by wagon to the arsenal 
at Carlisle for use in the manufacture of munitions of war. Similar shipments were 
made annually during the Revolutionary war. In 1788 Jesse Fell used this coal in 
his nailery. 

In 1791 coal was di&covered near Mauch Chunk by Philip Ginter, who, according 
to tradition, on returning home at night kicked & black stone in his path, which 
proved to be anthracite. The Lehigh Coal Mine Company was formed in 1792, and 
secured a large tract of coal land, and in 1793 a road was built to the Lehigh River 
above Mauch Chunk. 

Coal was used locally by blacksmiths immediately after each of the above discov- 
eries, and numerous attempts were made to float coal-laden arks down the Lehigh 
and Susquehanna, but people would not believe that the black stones would burn, 
and no progress was made for some years in the development of a coal trade. 

Oliver Evans burned anthracite in a grate in Philadelphia in 1802. So also did 
Frederick Groff, chief of the water company in Philadelphia in 1802. 

In 1805-6 John and Abijah Smith, from Derby, Conn., settled in Plymouth, Pa., 
bought coal lands and immediately began shipping coal by arks to points along the 
lower Susquehanna River. Fifty-five tons were shipped in 1807 to Columbia Pa., 
and thereafter 400 to 500 tons yearly to points on the lower Susquehanna and to 
Baltimore, where $10 per ton was received, and to New York, where $12 was the 
price. It was necessary to create a demand for anthracite coal and to instruct people 
in ita use, so the Smith brothers accompanied their arks and took with them suitable 
grates, which were set up in publie houses to demonstrate the use and value of this 
fuel. 

In 1804 coal was discovered at Carbondale by Samuel Preston; in 1814 William 
and Maurice Wurtz began its development, and in 1815 they succeeded in sending 
an ark load to Philadelphia by the Lackawaxen and Delaware rivers, but this 
experiment was not repeated until 1823. 

Reports of the anthracite coal trade are usually begun with the year 1820, when 
365 tons of coal were shipped to Philadelphia from the Lehigh region by the Lehigh 
Coal and Navigation Company, but the dates given above show that the starting 
point should go back to 1507, and that credit should be given to the Smith brothers 
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of Plymouth, who carried on a successful trade in coal for thirteen years prior to the 
usual time of beginning the record. 

Between 1820 and 1823 the trade from the Lehigh region was firmly established, 
and about 1825 the Schuvlkill region was opened up upon the completion of water 
communication with Philadelphia by the Schuylkill Navigation Company. 

Between 1823 and 1825 the Delaware and Hudson Canal Company was incorpo- 
` rated, and in 1829 began to ship coal from Carbondale by the canal and the gravity 
railroad. 


In the following table, showing the production of coal in the United 
States from the earliest times, the production of anthracite in Penn- 
sylvania is made to begin in 1814, when the first shipment was made 
from Carbondale to Philadelphia. An estimated production of 800 
tons is distributed through the period between 1814 and 1820. The 
production from 1807 to 1814 probably amounted to from 2,000 to 
2,500 tons. 

Although we know that mining began in the Richmond basin in the 
middle of the eighteenth century, there are no records available from 
which even an approximate estimate of production can be made for 
seventy-one years after tbe mines were opened. The first year for 
which any figures are given is 1822, when, according to one authority, 
54,000 short tons were mined. In 1824 the production is reported to 
have amounted to 67,040 short tons; in 1826 to 88,720 tons, and in 
1828 to 100,980 tons. In each of these years the output exceeded that 
of Pennsylvania anthracite, but that condition ceased permanently in 
1829, although the production of the Richmond basin continued to 
increase until 1832, when it began to decline. Shortly after the decline 
began in the Richmond basin the regions in the northwestern part of 
the State (now West Virginia) began to produce coal, and until 1863, 
when the State of West Virginia was created, Virginia was numbered 
among the important coal-producing States. The developments in 
Tazewell County in 1883 and in Wise County ten years later have 
again restored Virginia to importance as a coal producer, the State 
ranking as fifteenth out of thirty-one in 1904. 

Notwithstanding the fact that the first mention of coal in the United 
States is that of Father Hennepin in his notes regarding Illinois, we 
have no record of any coal being mined there prior to 1810, in which 
year a flatboat was loaded with coal mined at a point on the Big 
Muddy River and shipped to New Orleans. Another report states 
that in 1832 several boat loads were sent from the same locality to the 
same market. Still another record is found stating that 150,000 bush- 
els, or 6,000 tons, were mined in St. Clair County, Ill., in 1833 and 
hauled by wagons to St. Louis. It is usually considered, therefore, 
that coal production in Illinois began in 1838. 

Kentucky appears as the third State in priority of coal production. 
According to one of the early reports of the Kentucky Geological 
Survey, coal was produced in that State in 1827, but the exact location 
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and the amount of coal mined are not stated. Inthe same report is 
the statement to the effect that in 1828 five boat loads of coal were sent 
from Kentucky mines to Nashville, Tenn., and that from 1829 to 1834 
probably from 25 to 35 boat loads of coal were shipped out of Ken- 
tucky each year. From the best information available it seems that 
the production of the State from 1829 to 1835 ranged from 2,000 to 
6,000 tons & year, and the United States census for 1840 credits Ken- 
tucky with a total production of 23,527 tons. 

The next State in priority of actual production, so far as our records 
go, is Ohio, for in 1838, according to one of the State reports, that 
State mined 119,952 tons. The census of 1840 contains the earliest 
mention of coal production in seven different States. It also gives the 
first mention of Pennsylvania bituminous coal, the output of which for 
that year is reported at 464,826 short tons. The other States whose 
first production is reported in 1840 are Missouri, Indiana, Alabama, 
Tennessee, Iowa, Arkansas, and North Carolina. Shipments from the 
Cumberland region, in Maryland, began two years later—in 1842— 
and the records of production for that State are usually dated from 
that year. Production began in Maryland, however, fully twenty 
years prior to that date. 

Mr. W. J. Nicolls, in his Story of American Coals, states that in 
1820 the first shipment of coal from Allegany County, Md., consisted 
of a few thousand tons, and was sent down the Potomac River in boats. 
Mr. R. C. Taylor, in his volume, The Statistics of Coal, reports that 
as early as 1832, 300,000 bushels (equivalent to about 12,000 tons) 
were annually sent down the Potomac River, but the method of trans- 
portation resulted in so much loss of coal and of human life that it was 
abandoned. The same authority states that the production of bitumi- 
nous coal in Maryland in 1840 amounted to 222,000 bushels, which 
was equivalent to 8,800 short tons. It was not until 1860 that any 
other States entered the lists of coal producers, so far as we have any 
records. The United States census, which covered the fiscal year 
1860, credits the State of Washington with 5,374 short tons; Michi- 
gan with 2,320 tons, and Georgia with 1,900 tons. In the following 
year (1861) California began producing with 6,620 tons, and in 1863 
West Virginia was created and is credited with a production of 
444,648 tons, and a corresponding decrease was exhibited in the ton- 
nage of Virginia. Colorado is the first of the Rocky Mountain States 
to be included among the coal producers, a production of 500 tons 
being reported from that State in 1864. Wyoming began producing 
in the following year, and Kansas in 1869. Utah’s first production 
was reported by the census of 1870; and that of the Indian Territory, 
129,947 short tons, Oregon, 43,205 short tons, and Montana, 224 tons, 
were reported for the first time by the United States census of 1880. 
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The New Mexican mines were opened in 1882 with a production of 
157,092 tons. Texas and North Dakota began producing in 1884. 

Since 1814 the total amount of coal produced in the United States 
has amounted to 5,600,000,000 short tons, more than 50 per cent of 
which has been produced in Pennsylvania, the anthracite production 
having amounted in this period to 1,696,963,748 short tons, and the 
bituminous production to 1,448,233,213 short tons, or a total for the 
State of 3,145,196,961 short tons. Illinois ranks second in the amount 
of total production, with an aggregate of 514,636,696 short tons, and 
Ohio third, with 407,376,941 short tons. West Virginia, although 
not created until 1863, ranks fourth, with a total production during 
forty-two years of 305,221,093 short tons; Maryland ranks fifth, with 
131,506,048 short tons; Alabama sixth, with 125,509,824 short tons; 
Indiana seventh, with 121,559,055 short tons, and Iowa eighth, with 
119,969,637 short tons. 
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112 MINERAL RESOURCES. 


RANK OF COAL-PRODUCING STATES. 


In the following tables the coal-producing States are arranged 
according to rank in 1903 and 1904, first in the amount of coal pro- 
duced and then according to the yalue of the product, with the amount 
and percentage of both quantity and value contributed by each State. 
In so far as the amount of production is concerned, the first 10 States 
rctain the same relative positions in 1904 as they held in 1903. 
W yoming, because of its increased production in 1904, with decreased 
production in Maryland and Tennessee, advanced from thirteenth to 
eleventh place, while Maryland dropped from eleventh to twelfth and 
Tennessee from twelfth to thirteenth. In regard to the value of the 
product, the first seven States retain their same relative positions, 
while Kansas displaces Colorado in eighth place and Missouri and 
Wyoming have both gone ahead of Maryland. The changes among 
the other States are unimportant. 

In this table Pennsylvania is shown to have contributed, with the 
combined production of anthracite and bituminous coal, a little less 
than 50 per cent of the entire coal output of the United States. In 
fact, since 1840, the first year for which any statistics for bituminous 
coal production in Pennsylvania are obtainable, there have only been 
three instances in which the proportion of the coal product in this 
State was less than 50 per cent of the total output of the United 
States. This was in 1902, when, because of the strike in the anthra- 
cite region of Pennsylvania, the production of anthracite in the State 
decreased 26,000,000 short tons as compared with 1901, and caused the 
percentage of the State to the total to fall to 46; in 1903, when Pennsyl- 
vania produced within 0.2 per cent of one-balf the total, and in 1904, 
when 48.6 per cent was produced in Pennsylvania. Of the other more 
important coal-producing States, Illinois contributed in 1904 10.4 per 
cent of the total, West Virginia 9.2 per cent, Ohio 6.9 per cent, Ala- 
bama 3.2 per cent, and Indiana 3.1 per cent. These six States each 
produced more than 10,000,000 short tons in 1904, their combined 
output being equivalent to 81.4 per cent of the total production. 


COAL. 413 


Rank of coal-producing States in 1908, with quantity and value of product and percentage 


of each, 
Production. | Value. 
EP Percent 
Rank. State or Territory. | Quantity. ¡Rank.| State or Territory. Value. of tota) 
prodnc- | 
| tion. | value. 
| Pennsylvania: Short tons. | Pennsylvania: | 
1 | Anthracite ..... 74, 607, 068 20.9 | 1 | Anthracite ..... $162, 096, 448 80.2 
Bituminous ....| 108, 117, 178 28.9 ' Bituminous ....| 121,752, 759 24.2 
2 | Illinois............. 86, 967, 104 10.3 | 2 | IHinols ............. 43, 196, 809 8.6 
3 | West Virginia ...... 29, 837, 241 82. 3 | West Virginia ...... 34, 297, 019 6.8 
AO 24, 838, 108 7.0) 4|Ohto...............- 81, 982, 327 6.3 
5 | Alabama ........... 11, 654, 324 $.8|  5|Alabama........... 14, 246, 798 2.8 
6 | Indiana ............ 10, 794, 692 8.0 6| Indiana ............ 13, 244,817 2.6 
7 | Kentucky .......... 1,088, 082 21. 7 | Iowa ..............- 10, 563, 910 2.1 
8 | Colorado ........... 7, 423, 602 2.1| 8| Colorado ........... 9,150,943 | — 1.8 
9 | Iowa .............-- 6, 419, 811 1.8 9 | Kansas ............. 8, 871, 968 1.8 
10 Kansas............. 5, 839, 976 1.6 10 | Kentucky .......... 7, 979, 342 1.6 
11 | Maryland .......... 4, 846, 165 1.4 11| Maryland .......... 7,189, 784 1.4 
12 | Tennessee .......... 4, 798, 004 1.8 12 | Missourl............ 6, 834, 297 1.8 
13 | Wyomtng .......... 4, 685, 293 1.8 || 13 | Indian Territory ...| 6,886,468 1.8 
14 | Missouri............ 4, 238, 586 1.2 14 | Tennessee .......... 5, 979, 830 1.2 
15 | Indian Territory ...| 3,517,888 1.0 15 | Wyoming .......... 5, 781,281 1.1 
16 | Virginila............ 8, 451, 307 .9 16 | Washington ........ 5, 880, 679 1.1 
17 | Washington ........| 8,198,273 .9 | 17 | Arkansas........... 8, 860, 831 7 
18 | Arkansas........... 2, 229, 172 .6 | 18 | Virginia............ 8, 302, 149 7 
19 | Utah ............... 1, 681, 409 9| 19 | Michigan........... 2,707, 627 .9 
20 | New Mexico........ 1,541, 781 4 20 | Montana ........... 2, 440, 846 5 
21 | Montana ........... 1, 488, 810 .4 21 | New Mexico........ 2, 105, 785 .4 
2 | Michigan........... 1, 367,619 .4 22 | Utah 8 esta res 2, 026, 088 .4 
23 | Texas .............. 926, 759 .8 23 | Texas .............. 1, 506, 383 .3 
24 | Georgia and North 24 | Georgia and North 
Carolina.......... 434, 260 Be Carolina.......... - 546, 769 "y 
25 | North Dakota ...... 278, 645 25 | North Dakota ...... 418, 005 
26: California and 26 | California and 
` Alaska...........- 106, 420 1 Alaska ........... 801,318 2 
2 | Oregon ............. 91, 144 27 | Oregon ............. 221,031 
28 | Idaho .............. 4,250 28 | Idaho .............. 13, 250 | 


Total ......... 357, 856, 416 100.0 Total ......... 503, 724, 881 | 100, 4 
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Rankof coal-producing States in 1904, with quantity and value of product and percentage 


Production. 


Rank.| State or Territory. |! Quantity. 
| 


p 


' Anthracite 
Bituminous..... ' 
Illinois 


|. momen 
1 


, Kentucky 
Colorado 


eo w^ o -10 Qt e Q t$ 


T 


Wyoming........... 
: Maryland 
Tennessee 
Missouri 
Virginia 
Washington ........ 
| Indian Territory.... 
Arkansas 


*""""o.cc9229229 


.e..o..o....e..n.. 


TOXAS is 


. Georgia and North 
Carolina .” 


60... mo. ono. 


Oregon 


California and 
Alaska............ 


z 


ec" 


Short tons. 


73, 156, 709 
97, 952, 267 
36, 475, 060 
32, 602, 819 
24, 434, 812 
11, 262, 046 
10, 984, 379 
7, 566, 482 
6, 658, 355 
6,519, 933 
6, 333, 307 
5, 178, 556 


4, 813, 622 | 


4, 782,211 
4, 168, 308 
8,583, 914 
3, 137, 681 
8, 046, 539 
2, 009, 451 
1, 493, 027 
1,452, 325 
1, 358, 919 
1, 342, 840 
1, 195, 944 


390, 191 
266, 128 
111, 540 


| 


79, 582 | 
a3, 480 


352, 310, 427 | 
| 


of each. 
Per cent! 
of total 
produc- | 
tion. 
20.8 |' 1 
27.8 | 
10.4 || 2 
9.2 3 
6.9 4 
3.2 |! 5 
3.1 | 6 
2.1 | 7 
1.9 8 
1.8 9 
1.8 10 
1.5 11 
1.4 12 
1.4 13 
1.2 14 
1.0 15 
.9 1] 16 
.9 17 
.6:| 18 
.4| 19 
.4 | 20 
4| 21 
4| m 
.8 23 
i| 29 
| 25 
26 
1! 
| 27 
| 28 
— —: 
100,0 - 


Rank.| State or Territory. 


Value. 


Value. 


Pennsylvania: 
Anthracite ..../8138, 974,020 


Bituminous ...| 94, 434, 219 
Illinois ............ 89, 941, 993 
West Virginia ..... 28, 807, 420 
ODO. its 26, 588, 476 
Alabama .......... 13, 480, 111 
Indiana ........... 12, 105, 709 
IOWA Lc ri 10, 504, 406 
Kansas ............ 9, 610, 771 
Colorado .......... 8, 751, 821 
Kentucky ......... 7,857,691 
Missouri........... 6, 837, 886 
Wyoming.......... 6, 747, 909 
Maryland.......... 5, 729, 085 
Tennessee .........: 5, 642, 393 
Indian Territory...| 5,532,066 
Washington ....... 5, 120, 931 
Arkansas .......... 3, 102, 660 
Virginia........... 8,076,011 
Michigan.......... 2, 424, 935 
Montana .......... 2, 194, 548 
Texas cc ness eu s 1, 983, 636 
Utah 22:2 esee | 1, 943, 440 
New Mexico....... 1, 904, 199 
Georgía and North | 

Carolina......... 476, 996 
North Dakota ..... 378, 032 | 
California and 

Alaska........... 377, 306 
Oregon ............ | 243, 588 
Idabo.............. | a13, 730 

Total .......- | 444, 810, 288 


—— —M———ÓÓM o n 


a Includes production of Nevada. 


Per cent 
of total 
value. 


31.2 
21.2 


100.0 
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KINDS OF COAL PRODUCED IN THE UNITED STATES. 


In the general discussion of the coal production of the United 
States only two divisions are considered, anthracite and bituminous, 
the latter product including the small anthracite output of Colorado 
and New Mexico. In the bituminous production, however, in addi- 
tion to the small Rocky Mountain output of anthracite is also included 
the production of coals generally classed as semianthracite, semi- 
bituminous, cannel, block, splint, and lignite. In the following 
table the production of these varieties of coal in 1903 and 1904 is 
reported as prepared from the schedules returned to the Survey. It 
should be stated, however, that this classification makes no claim to 
technical exactness. It has been compiled from the replies of the 
producers to the inquiry ‘‘ Kind of coal produced” on the schedules, 
and such replies are in some minor cases based on quite uncertain 
knowledge. In fact, the varieties of the different coals grade so 
imperceptibly from one to another that no exact separation is possible. 
It is believed, however, that in this classification the quantity of each 
kind of coal produced is approximately indicated. It is sufficiently 
correct for practical purposes, and shows that in addition to the 
anthracite production of Pennsylvania there were 48,245 short tons 
mined in Colorado in 1904, and that 23,829 short tons were produced 
in New Mexico. Semianthracite coal is produced in Pennsylvania, 
Colorado, Tennessee, Indian Territory, Virginia, and Arkansas; the 
latter State being credited with 726,089 short tons out of a total of 
1,133,689 tons in 1904. Bituminous coal was produced in 27 States 
and Territories, the first 7 States in the total production leading also 
in the production of bituminous coal. Semibituminous coal was pro- 
duced in 14 States and Territories, with West Virginia first, Pennsyl- 
vania second, Maryland third, Virginia fourth, and Colorado fifth. 
The small production from Alaska in 1904 was reported as semibitu- 
minous and lignite. Wyoming leads in the production of lignite, 
nearly 60 per cent of the total of this variety being from that State. 
Colorado ranks second in the production of lignite, with Texas third and 
New Mexico fourth. West Virginia is credited with nearly the entire 
product of splint coal, and nearly 90 per cent of the block coal is from 
Indiana. The comparatively small production of cannel coal was dis- 
tributed among 8 States, of which West Virginia and Kentucky are 
the principal producers. 
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418 MINERAL RESOURCES. 
LABOR STATISTICS. 


In the table on page 419 is shown the number of men employed and 
the average number of days made by each during the last five years, 
by States. It will be observed that notwithstanding the decreased 
production in 1904 there was a general increase in the number of men 
employed, accompanied by a decrease in the average number of days 
the mines were worked. The total number of men emploved in the 
bituminous mines Increased from 415,777, in 1908, to 438,907, in 1904, 
while the average number of days worked decreased from 225 to 202. 
The number of employecs in the anthracite region of Pennsylvania 
increased from 150,483 to 155,861, with a decrease in the average 
number of working days from 206 to 200. 

By the terms of the award of the Anthracite Coal Strike Commis- 
sion, which is to continue in force until March 31, 1906, the anthra- 
cite coal mines of Pennsylvania were placed upon a 9-hour basis for all 
conipany men, or those working by the day, with the exception of 
hoisting engineers, other engineers, and pumpmen, who were allotted 
8 hours for a day's work. No number of hours was prescribed for the 
miners themselves, for the reason that in the anthracite region, as in 
the bituminous regions, practically all of the coal is mined by contract 
at so much per ton, bushel, or mine car, by yardage, or by other basis 
of measurement of the coal mined. 

In order that some idea might be obtained as to the number of 
working hours prevalent among the bituminous coal-producing States, 
of the inquiries of the Survey during the last two or three years one 
was for the number of hours of the day worked. Replies to these 
inquiries have been made by the mines employing an aggregate of 
384,732 men out of a total in the United States of 415,777 in 1908, 
and by mines employing an aggregate of 424,258 men out of a total in 
the United States of 438,907 in 1904. They are sufficient, therefore, 
for practical purposes and to make comparisons for the two years. The 
results have been compiled and are shown in the tables on pages 421, 422. 
They show that considerably more than half of the men reported in 
both years worked ona basis of 8 hours a day. Two thousand six 
hundred and sixty-seven mines, emploving 214,968 men, in 1903 
reported 8 hours to the working duy, while 3,014 mines, employing 
262,591 men, reported an 8-hour day in 1904. Nine hours were 
reported for 582 mines, employing 65,409 men, in 1903, and for 646 
mines, employing 58,061 men, in 1904, A difference of only 0.8 of 1 
per cent is shown in the number of men working 10 hours in the two 
years. In 1903, 101,189 men, employed at 794 mines, and in 1904, 
101,956 men, employed at 913 mines, were reported as working 10 
hours. 
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It will further be observed that in States in which the miners are 
more thoroughly organized 8 hours to the working day is the general 
rule, it being noted that in Pennsylvania, Ohio, Michigan, and in Ili- 
nois, and the other States of the Mississippi Valley, most of the mines 
are worked on an 8-hour basis, while in West Virginia, Virginia, Ala- 
bama, Kentucky, and in Maryland, where the miners are not so thor- 
oughly organized, the mines are worked, as a general thing, on a 9 or 
10 hour basis. In some instances the miners and other men employed 
inside the mines work on a basis of an 8-hour day, while the outside 
men work 9 and sometimes 10 hours. It is somewhat difficult to state 
from the returns made to the Survey what influence has been exerted 
on the productive capacity of each employee by the number of hours 
to the working day, as the mining conditions in the different States 
vary so markedly, and there are so many other influences, particularly 
the use of mining machines, which enter into the question. Attention 
may be called, however, to the fact that Illinois, in which nearly all of 
the men work 8 hours, shows a decrease in the average tonnage per 
man for the year from 731 in 1903 to 667 in 1904, and the average 
daily tonnage per man from 3.21 in 1903 to 3.13 in 1901. Among 
other strong 8-hour States and Territories are lowa, where the average 
yearly tonnage per man decreased from 453.3 in 1903 to 417.2 in 
1904, and the average daily tonnage per man from 2 in 1903 to 1.96 
in 1904; Kansas, where the average yearly tonnage per man declined 
from 534.6 in 1908 to 519.9 in 1904, and the average daily tonnage 
per man from 2.49 to 2.44; Missouri, where the average yearly ton- 
nage per man decreased from 444.1 in 1902 to 411.2 in 1904, and 
the average daily tonnage per man from 2.07 to 2; Indian Territory, 
where the average yearly tonnage decreased from 457 in 1903 to 
359.9 in 1904, and the average daily tonnage per man from 1.85 to 
1.80. On the other hand, in the States which work 9 or 10 hours, 
Alabama shows that the average yearly tonnage per man increased 
from 543.6 in 1903 to 632.3 in 1904, while the average daily tonna; e 
increased from 2.38 in 1903 to 2.93 in 1904. Kentucky's average 
yearly tonnage per man increased from 525.2 in 1903 to 532.9 in 
1904, while the average daily tonnage per man increased from 2.54 to 
2.11; Virginia, whose average yearly tonnage per man increased from 
615 in 1903 to 660 in 1904, and average daily tonnage per man 
increased from 2.3 in 1903 to 2.76 in 1904. 

In order to upset, however, whatever might be deduced from these 
figures, it is shown that in Arkansas, where the men were employed 
upon an 8-hour basis, the average yearly tonnage decreased from 
536.2 in 1903 to 433.7 in 1904, while the average daily tonnage per 
man increased from 2.4 in 1903 to 2.66 in 1904. Ohio, which is also 
a strong 8-hour State, shows a decrease in the average yearly tonnage 
of 592 in 1903 to 559.3 in 1904, while the average daily tonnage 
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increased from 3.05 per man in 1903 to 3.2 in 1904. A similar con- 
dition is exhibited in Pennsylvania, whose average yearly tonnage per 
man decreased from 798 in 1903 to 724.9 in 1904, while the average 
daily tonnage per man increased from 3.4 in 1908 to 3.7 in 1904; and 
West Virginia, most of whose mines are worked upon a 10-hour basis 
and comparatively few on the 8-hour basis, shows a reduction from 
706 in the average yearly tonnage per man in 1903 to 686.6 in 1904, 
while the average daily tonnage increased from 3.36 in 1903 to 3.49. 
From the statistics here presented it is not possible to state what effect 
the shorter hours have had upon the intensity of labor among the mine 


workers. 
Number of hours to the working day wn 1908, by States. 


More than ten 
hours, 


Less than eight 


Eight hours. Nine hours, Ten hours. 
hours, 


State or Territory. 


Mines. | Men. | Mines.| Men. | Mines.| Men. | Mines.| Men. | Mines.| Men. 


A RR a p T ENET 20 935 34 7,665 011 10.78 do 

2. HARE A, Mer 8 | A ABC AAA 2 a THER HS ROLE 

California.............]........ Ai 1 | 15 | 2 57 3 130.4: esos ois 645 

DEREN LLLeeoexe ass ] 8 | 24 | 188 17 692 0| 7,743 

QUUNEES AATTEITA AR A ors CEN IS APRA GI IND mas 25 S 

o APPS O PAS PASA | | 20 | l IQ 1. zi ris; 

Oe OS | 168 12 | 47,773 11 57 9 B i... 

Indíana............... 7 41 36 | 16,291 5 24 A HECEETT 

Indian Territory...... lésoauaselases»a 55 6,952 | 5 157 2 IM 1.2.22 

EA A i 36 | 237 12, 689 3 27 ui 

(o aos -HET EJ CE | 144 145 9, 965 | ! 147 N 62 | 

Kentucky............. | 3 55 | 49 | 3,372 | 12 | 3,779 EN Y A U 

A ARANA AA ved oss | ] IB lowes vevalnsdao suce 20 3, 808 | bans no blesses 

Michigan ............ | 7| 353 | 9 | 1,233 i : — 

i ee eee 3 30 | 191 9,119 8 51 7 52 Do ondas 7 

ross AAA PRAT PTE | 13 449 5 ], 635 ] j 

New Mexico .......... qe Uv | 7 99 l 3 Bb dl 

North Carolinaa......|........l... viles eU PATENT (EP S PITT 

North Dakota........ | MAA wo. | 6 10 8 90 20 263 2 13 

DU ra 17 | 179 538 | 39, 876 15 155 14 DIFOR AE 

O A A 3 13 Di, Me laras 

Pennsylvania......... 9 | 1,072 481 | 58, 761 220 | 25,22] QER 5. PAPA jun 

Tennessee ........... 1 608 ] 9 54 5, €14 23 Y ETSI S- 

TON ew A ei edbd M red ^ 3 11 6 1,185 6 "It PA 

AAA SS TAN | 12 158 | i| 1,747 3 9 | 

WEEE APA ssh PET 2 250 1 21 21 5, 032 | 

PI AE MP PR b 342 | 17 2, 244 6 2 188.0. — 5: 

West Virginia......... 7 156 45 1,685 | 110 | 10,311 21251 00. 240 |<. s ves 

RA A 1 e 2 289 | 2 583 20 | 4,024 |...... 
TOI, cus aute sies 89 | 3, 150 | 2,667 |214, 968 | 582 | 65,409 794 101,189 3 16 


a Included in Georgia. 
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Number of hours lo the working day in 1904, by States. 


t. — — + 


aara i S ERA TCU 
[Less than eight Eight hours. | Nine hours. Ten hours, |More than un 
; TS. hours. 
State or Territory. 


o "s nr 2 
| Mines, Men. Mines.) Men. Mines.! Men. | Mines.| Men. | Mines. Men. 


A A 17 | 876 | 50 | 5,763 50 | 8,409 | TuS MN 
Alaskat vulp msan EY DOT ES OMEN PA DEM E QR A 
Arkansas ...........+. bj 7| e| 4472 poo | A E RUN T | nn 
CRIMOFDIA ooo eeu rea teseoete e ae cess eect ses 2 22 : 4 116 | Deua d isa 
Colorido semet IA ons 55 | 2,058 TE 57| 5,588 oo... | MM 
Georgia .......... esee] esses os Di. 00 eases, bicis EE cent m 
r EE PA A NES | TEM 2 | 25 1 oe NIS v 
lino access iue 15 | 210 547 | 53,500; 1 Bi! 10 7). EN e 
Indiana.............-. 7| 36 — 214 | 18,777 7, 44 4 16 1 | 9 
Indian Territory ......|........ pee 59 | 8,251 | 2i: 95 | 2 75 | aware oo 
Iowa .......... ess " 4| 25 261 , 15,221 1 10 1 10 hinas nias 
Kansas................ 1. 14 | 151 | 11,599 9 215 , 5 d uctus 
Kentucky..........-.. | |. bi 99 | 58 ' 3,870 | 60| 4,208! 141 | 5,952 |....... | PES 
Maryland ............. | A eee 2 72 | 6 974 43 | 4,531 1.5 pete 
Michigan ............. | 7 ! 393 | 20 2.627 ........ A AA E EAEE A LIE 
Missourl IN | 5! 28! 198, 9,686 10 | 72 8 CM NOR he etat 
Montana.............. cece nee | wile sea 19 | 646 8 | 1,653 4 12 1:21 eee | — 
New Mexico .......... | 1, €0 6 78 1, 31 15 | 1,680 |........ nere 
North Carolina b ......5........]....eee oooooonoloron.n.. osos CA este uM A oid E 
North Dakota......... ere | PUN | 8 6| unl n 20| 292 1] n 
Olio oix dover pedem : 14 | 1*2 74 | 42,845 9 296 7 rid PNE | eun 
UIT o rei |I MET | l 3 2 25 2 156 scada | — 
Pennsylvania ......... | 7 | 140 ' 637 | 77,960 223 | 24,972 187 | 30,286 LL... Lo... 
Tennessee............. | 2 153 | 8 657 . 63 | 6,102 | 24 | 2,887 | uut s pene 
TEXAS id 2 95 7| 1,624 2 91 12 Ol E le ct ate 
A eee dust e | ipis | T , 0| 1856 | 2 5 1 Da ds 
Virginia .............. xir o | 2| 25. 6. 372 24! 4,092 |........ AREA 
Washington........... AA man c24 | 4,158 | 4 zl eee A A ESTNE 
West Virginia......... | 3 | D» 53 | 1,8700 187 | 11,855) 91 | 30,751 |... flee. 
Wyoming ............- | CON guns b 19 | 1 491 17 | 5,087 | 1 4 

Total............ OM | 1,593 | 3,014 [262,591 | — 646 | 58,061 | 913 !101,986 | 3l n 


a Included in California. 

b Included in Georgia. 

c Includes a number of mines in which the miners and other inside men worked 8 hours, but where 
the outside men worked 10 hours, no separation ^eing made. 

In the following table is shown the average number of men employed 
in the anthracite and the bituminous mines of the United States, and 
the average number of days worked by each, from 1890 to 1904, inclu- 
sive. Itis to be observed that while the number of men employed in the 
anthracite region during this period has increased less than 25 per 
cent, the number of men employed in the bituminous mines in 1904 is 
more than two and one-fourth times those employed in 1890. 
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Statistics of labor employed in coal mines of the United States, 1890-1904, by years. 


Pennsylvania 


authracite, Bituminous, 
Year. Number, Average | Number | Average 

of days * number of days number 

active. | employed. | active. | employed. 

MM AMM: MH) 
O EE TE m RETE 200 126,000 | 226 192, 204 
E TEE RN 203 | 120,350 | 223 205, 803 
A A A AE 198 129, 050 | 219 212, 893 
1899: oves Pale, AN 197 132, 044 | 204 230, 365 
a ce CTS 190 131, 603 ; 171 244, 603 
Lo pK PUE 196 | 142,917 | 194 239, 962 
A —————— —— EE EE 174 148,991 | 192 | | 24,171 
rM NR 150 149, 884 | 196 247, 817 
jo seats ces Had cae See oak Pea wd ee eee eee € 152 145, 504 211 205, 717 
js: oo ———— ——— — — A 173 139, 608 234 | ` 271,027 
O A oc 166 144, 206 234 304, 375 
[o EEE E EE E TE E E E OT | 196 145, 309 225 340, 235 
E O 116 148, 141 230 370, 056 
pr A EIDEM E PE 206 150, 483 225 415,777 
TM a A AE ia oe 200 155, 861 202 438, 907 


From the statistics contained in the preceding table, and the totals 
of production in the earlier pages of this report, the following state- 
ment has been prepared showing the average annual and daily tonnage 
per man from 1890 to 1904. This table shows that in 1590 the aver- 
age annual production per man employed in the anthracite region of 
Pennsylvania was 369 short tons, while the average daily tonnage per 
man was 1.85 tons. In the production of bituminous and lignite coals 
the average yearly tonnage per man in 1890 was 579 short tons, and 
the average daily tonnage per man was 2.56 tons. In 1904 the aver 
age production per man in the anthracite region was 469 short tons 
for the year, and 2.35 tons for the day, while the bituminous produc- 
tion shows an average of 636 tons per man for the year and 3.15 tons 
per man per day. The largest tonnage per man for any year in the 
anthracite region was in 1903 when the men produced 496 short tons, 
working an average of 206 daysin the year and producing 2.41 short 
tons.per day. The highest average daily tonnage in the anthracite 
region per man was made in 1899, when each employee was credited 
with a production of 2.5 tons, but on account of the small number of 
days in the year (173) the average production per man amounted to 
but 433 tons. The highest yearly average per man in the bituminous 
regions was 713 tons, made in 1899, while the best average daily ton- 
nage was that made in 1904. 
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Production of coal according to number of persons employed, 1890-1904. 


| Anthracite. | Bituminous. 
' AA A A A A A A TEE RR Ra REA RR E RR EE 
ee | Average, Average | Average Average 
. Menem-| Days tonnage; tonnage Men em-| Dayr tonnage , tonnage 
ployed. | worked. | per man | per man | ployed. | worked. | per man , perman 
| per duy. , per year. | per day. | per your, 
izada | 126, 000 200 1.85 369 | 192,204 226 2.56 | 579 
TAS c6 lodi Ades "126,350 203 1. 98 401 | 205, 803 223 2.57 | YE 
A at ae + 129,050 198 2.06 407 | 212,893 219 2.72 | 596 
Ia | 132, 944 197 2.06 406 | 230, 365 204 2.73 on 
Id 131,603 | 190 2.08 395 ! 241,603 171 2.84 456 
TRO ieee heh eee ewe 142,917 196 2.07 406 | 239, 962 194 2.90 563 
ISO obec ene exe CE | 148, 991 174 2.10 365 244,171 192 2.94 504 
AA ores t 149,884 150 2.34 351 | 217,817 196 3. 04 596 
ISUN Lc as | 145,504 132 2.41 367 255,717 211 8. 09 651 
1899........ E 130, 608 173 2.50 433 | 271,027 234 3. 05 713 
DOO oe oie es 144, 206 166 2.40 398 304,375 234 2.98 697 
IO Draco bos 145, 309 196 2.37 464 310, 235 225 2.94 661 
LOD eere Sd SS 148, 141 | 116 2. 40 279 | 370,056 230 3. 06 703 
EA AA opes ira 1 150,483 MES 206 2. 41 496 | 415,777 225 3. 02 650 
OOF scent wes ' 155, 861 | 200 2.35 | 460 , 438,907 202 3.15 636 
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COAL MINED BY MACHINES. 


The use of mining machines in the production of bituminous coal 
continues to show an increasing tendeney, although the developments 
in 1904 were shown rather in the number of machines installed than in 
any increase in the total production of coul by machines. The total 
amount of coal produced by the use of machines in 1904 was 78,692,407 
short tons, as compared with 77,974,894 short tons in 1903, indicating 
an increase of 117,603 tons, or 0.92 per cent. Considering the fact 
that the total number of machines in use increased from 6,658 to 7,671, 
an increase of 1,013, or 15.2 per cent, the increase in the amount of 
machine-mined tonnage appears small, but when considered in connec- 
tion with the faet that the total bituminous production decreased from 
282,740,348 tons in 1903 to 279,153, 718 tons in 1904, the increase in 
the amount produced by machines is significant. Moreover, a large 
number of machines which were reported as in use in 1904 were not . 
installed until late in the year. The percentage of the machine-mined 
tonnage to the total production in the States in which machines have 
been installed has increased steadily each year. In 1899 this percent- 
age was 23; in 1900 it was 25.15; in 1901, 25.68; in 1902, 27.09; in 
1903, 28.18, and in 1904, 28.78. 

One interesting fact brought out by the statistics in the following 
tables 1s the decrease in the average production for each machine 
employed. In 1899 there were 3,125 machines in use, the average 
production for each machine being 14,068 tons. In 1900 there were 
3,907 machines in use, with a total production each of 13,510 tons. In 
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1901 the number of machines had increased to 4,341, while the average 
production for each machine had decreased to 13,325 short tons. In 
1902 the number of machines had increased to 5.418, while the aver- 
age production for each machine had decreased to 12,848 tons. In 
1903, 6,658 machines were reported, with an average tonnage each of 
11,712, while in 1904 the 7,671 machines averaged 10,958 short tons. 
Of the 7,671 machines in use in 1904, 4,491 were of the pick, or 
puncher, type; 3,102 were of the chain-breast pattern, and 73 were 
long-wall machines. Nearly 50 per cent of the total number of 
machines in use and also of the machine-mined product was reported 
from Pennsylvania, the number of machines in use in this State being 
3,645 in 1904, and the machine-mined product 35,174,613 tons. 
- West Virginia comes second in the number of machines in use, with 
& total of 901 and a machine-mined production of 9,526,749 tons. 
Ohio is third in the total number of machines employed, but outranks 
West Virginia by almost exactly 50 per cent in the tonnage undercut 
by them. Ohio reported in 1904 a total of 867 machines, and a machine- 
mined product of 14,001,647 tons. Illinois reported 643 machines in 
use, and 7,110,902 short tons as machine mined. Kentucky, with 453 
.machines in use, reported 3,595,513 short tons of machine-mined coal; 
Indiana, with 409 machines, reported 3,681,032 tons produced by them. 
Of these six States, Ohio leads in the percentage of coal undercut by 
machines, considerably more than half, or 57.30 per cent, of the State's 
total being machine mined; Kentucky ranks second in percentage, with 
41.52 per cent of the total production in 1904 undercut by machines; 
Pennsylvania comes third, with 35.91 per cent; Indiana fourth, with 
33.66 per cent; West Virginia fifth, with 29.22 per cent, and Illinois 
last, with 19.50 per cent. The proportion of Illinois's machine-mined 
production to the total has fallen from 25 per cent in 1899 to 19.5 in 
1904. To the opposition on the part of the mine workers’ organiza- 
tion of Illinois to the introduction and use of mining machines has 
been ascribed the decreased production of machine-mined coal in 1904 
as compared with the two preceding years. | 

The statistics in regard to the coal mined by machines during the 
last five years are shown in the following table, together with the 
number of machines used in each State, the number of tons mined by 
machines, the total production of the States in which machines were 
used, and the percentage of the machine-mined product to the total of 
those States. 
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In the following table are shown the number and kinds of machines 
in use in each State in 1903 and 1904: 


Number and kinds of machines in use in 1908 and 1904. 


1903. 1904. 

Sete reed M Ts | Chain- | Long- | Total, | pick, | Ghain- | Long- ' total, 
Alabama. .............- 89 | EE 98 119 22 | "M 141 
Colorado .............-- 88 65 4 157 67 56 2 | 125 
A " 100 2 553 541 | 102 | NRRNENRE 643 
[Indiana ..............-. 110 219 |.......... | 329 139 269 1 | 409 
Indian Territory ....... 16 | 18 2 36 8 10 | edes: 18 
A d ttc c c Eo doesn ees 10 10 11 10 | 18 | 39 
¡E AA A | 3 2 5 Dis 2 5 
Kentucky.............. | 202 105 1 308 336 112 | 5 453 
Maryland.............. dO oot esrs dete su a 36 38B E RR RE | Tec 38 
Michigan .............. AA petas 46 84 | ap EUR 85 
Missourl ............... i d A 29 dd as 1 30 31 
Montana............... | 61 p NE 63 56 Dior calís 7 
New Mexico...........,.......... 121. e ues 12 2 Ola 12 
North Dakota.......... | 2 | a ETETA 9 1 AA 9 
ORIG exe el s 51 O18 NERIS EE 88 119 PR 867 
Pennsylvanía.......... 2,267 1, 089 4| 3,810 2, 455 1,175 | 15 | 3, 645 
Tennessee.............. 45 Solos as 51 71 oi 85 
Texas.................. 6 2. heeds des 8 (1 A 8 9 
o T ALELA EEE A EM 13 T EE RE. 2 9 
Virginia A ie actaies 10 A A 10 3 CA AA 
West Virginia.......... 358 430 |.......... 788 410 491 |.......... 901 
Wyoming .............. 42 ) ap cc | 59 46 20 eee ee | 72 

Total............. 8,887 | 2,717 54| 6,658 | 4,491 | 3,102 78 | 7,671 
i 


The statistics relating to the use of mining machines were first col- 
lected by the Survey for the year 1896. The inquiries at this time 
asked also for reports on the number of machines in use and the 
amount of coal won by them in 1891, five years previous. From the 
returns to the Survey since 1896, the results of which in detail have 
been published in the preceding volumes of Mineral Resources, the 
following table has been prepared showing the development in the use 
of the mechanical mining of bituminous coal since 1891: 


Production of coal by machines in the United States since 1891. 


| Average 
Number 5% 
Year. oirá ES | On 
in use. machines. machine. 
Short tons. | Short tona. 
0 A E A OIC 545 6, 211, 732 11, 3% 
VO A E ides 1,446 | 16,424, 982 11, 373 
| Me HM O A UM NM | 1,956 | 22,649, 220 11,579 
NEC RT SE ICRP NE A 2,622 | 82,413,144 12, 362 
TROD KP Cx EP ern FOROS ME NOT | 3,125 | 43,963,933 14, 068 
A LO REM RETA 3,907 | 52,784,623 13,510 
IMP cs hs ease e IS N | 4,341 | 57,843,835 13, $25 
A | 5,418 | 69,611,582 12, 848 
A Sok A 6,658 | 77,974, 894 11, 712 
CETERO | 7.671 | 78,692,497 10, 258 
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While there are a few exceptions to the rule, it generally appears 
that where there has been an increase in the percentage of the 
tonnage obtained by the use of mining machines in the bituminous 
regions, there has been an increase both for the year and for the 
day in the average production per man. A notable exception to this, 
however, is observed in the production of bituminous coal in Pennsyl- 
vania, where the machine-mined coal in 1903 was equal to 36.02 per 
cent and in 1904 to 35.91 per cent, while the average daily production 
per man increased from 3.4 to 3.7 per cent, but because of the fewer 
number of days worked in the year the average tonnage per man for 
the year decreased from 798 to 724.9 tons. Illinois, the second coal- 
producing State, shows a decrease from 19.97 to 19.50 in the percent- 
age of the machine-mined coal to the total production, and the average 
daily tonnage per man indicates a decrease from 3.21 to 3.13. In West 
Virginia, the third State in producing rank, the machine-mined per- 
centage increased from 27.93 to 29.22, while the average daily tonnage 
per man increased from 3.36 to 3.49. In Ohio the machine-mined 
percentage increased from 56.39 to 57.30, and the average daily ton- 

nage per man from 3.05 to 3.2. In Alabama the machine-mined per- 
" centage increased from 4.95 to 6.6, and the average daily tonnage per 
man from 2.38 to 2.93. Another exception to be noted, however, is 
Indiana, whose machine-mined percentage increased from 30.9 to 
93.60, while the average tonnage per day per man decreased from 
3.22 to 3.13. In Colorado the machine-mined percentage decreased 
from 17.11 to 14.2, while the average daily tonnage per man decreased 
from 3.28 to 3.14. A notable instance of the increased efliciency per 
man was shown in Kentucky, where the average tonnage per man per 
day increased from 2.54 to 2.7, while the percentage of the machine- 
mined tonnage increased from 37.73 to 47.52. In the following table 
ls presented a statement of the average yearly and daily production 
by each man employed during 1903 and 1904, by States, together with 
the tota! tonnage mined by the use of machines in each State and the 
percentage of the machine-mined tonnage to the total production. 


430 


Average production per man compared wi 
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State or Territory. 


Kansas.......... 
Kentucky....... 
Maryland ....... 
Michigan ....... 
Missouri ........ 


Pennsylvania: 
Anthracite.. 
Bituminous. 


Virginia ........ 
Washington..... 
West Virginia... 
Wyoming ....... 


— 


e"""29:9222t9 


.o.oo.oe.o... oo 


..-o.o o .e.o..n.oeon.» 


e... o... o... o ..o 


"^" 


e e.oon....o. o 


"ec" 


Per year. 


-—— coc oococ ux 


[Short tons.] 


i Average tonnage. Production by machines. 


Total tonnage by 


ith production by machines in 1903 and 1904, by 
States. 


Per cent of ma- 
chine coal to 


total. 

1903. | 1904. 
4. 95 6. 58 
17.11 | 14.21 
19.97 | 19.50 
30.90 | 83.66 
2. 08 1.40 

.86 2.70 

17 17 
37.73 | 47.52 
8.28 | 10.06 
13.23 | 23.09 
7.35 | 9.03 
46. 58 | 35.54 
9.40. 5.89 
41.35 | 47.0) 
56.39 | 57.31 
36.02 | 35.91 
6.35 9.21 
3.13 2.77 
4. 46 2.28 
2.38 6. 85 
27.98 | 29.22 
16.91 | 20.35 


| machines. 

1903. | 1904. | 1903. | 1904. | 1908. 1904. 
632.3 | 2.38] 2.93 577,817 741,170 
438.7 | 2.40| 2.66 |............]..........-. 
819.7| 3.28! 3.14! 1,270,221 | — 945,965 
667.0 | 3.21 | 3.13; 7,381,027 | 7,110,902 
554.8 | 3.22 514 | 3,334,961 | 3,681,032 
359.9 | 1.85 | 1.80; 73,304 42,594 
$17.2] 2 1.96 | 55, 085 175, 742 
519.2 | 2.49 | 2.44 9,876 10, 600 
532.9] 2.54 | 2.71 | 2,843,805 | 3,595,513 
818.8 | 3.78 | 3.76 401, 144 494,373 
378.4 | 2.03 | 2.07 180, 943 310, 007 
411.2 | 2.07] 2.00 311,602 376, 505 
512.5 | 2.72| 2.23 693, 504 482, 924 
785.5 | 3.31 | 3.45 105, 000 100, 000 
486.5 | 2.90 | 2.55| 115222 125, 097 
559.3 | 3.05 | 3.20 | 14,007,326 | 14,001,647 
E AI AA EF 
724.9 | 3.40 | 3.70 | 37,146,253 | 35,174,613 
459,1 | 2.12| 2.12 304, 602 440, 618 
409.4 | 1.61 | 1.86 29, 000 33, 154 

1,086.6 | 3.52 | 3.70 75, 000 34,054 
660. 0 | 2.30 | 2.76 82, 040 245, 536 
5035-]. 2r35 | Dc» A cess RE HS 
686.6 | 3.36 | 3.49) 8,193,840 | 9,526, 749 
914.9 | 3.68 | 3.49 | 783,822 | 1,053,702 
PRICES. 


The following tables show the fluctuations in the average prices pre- 
 vailing in each State since 1900, and also the average prices for the 
total production of anthracite and bituminous coal in the United States 
These averages are obtained by dividing the total product, 
From these tables 
it appears that the highest average price for anthracite coal since 1880 
was that recorded in 1903. The average price for bituminous coal in 
1903 was the highest in any year since 1881, inclusive. 


since 1880. 


including colliery consumption, into the total value. 


Li 
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Average prices for coal at the mines since 1900. 


[Per short ton.] 


State or Territory. | 1900. | 1901. | 1902. | 1903. | 1904. 
ME MEE Hs ed 

Albums meld s en hn hats A E a taste UN | 81.17 | $1.10! 81.20 $1.22 1 $1.20 
O A IA 1.14 1.14 1.31 1.51 1.54 
CRI COEDIB: sumet ci eceiesi et accent P ace E D Dt EE a3.12. a2.65 | a3.14 | a2.86 | a4.74 
Colorado ....... O E isque edet un ec aj d 112| 118, 1.13] L23| 1.31 
(GUTER Soluce A EE M EE | 1.17 1.20 | 01,42] 51.26 | 51.22 
A vr eua RE Nen USER M aou SEEN EE ME | 0:00 1.51 es c 2.50 3.10 ' 3.96 
o A A ante Sone E 1,04 1. 03 1.03 1.17 1.10 
Indiani AA O e ex Eques de S EN ee 1.03 1.01 1.10 1.23 1.11 
Indian Territorm A Ema e ehe CR ODE DO 1. 45 1. 62 1.51 1.82 1.82 
A A A OE E 1. 38 | 1.39 1.47 1.65 1.61 
A C me 1.22 1.22! 1.30 1.52 1.52 
KODtUCkY oorr e dad equ Reb dd eee E RUNS A Mesas .92 95 | .99 1. 06 1. 04 
Maryland TP" 98 .99 1.06 1. 48 1. 19 
MICIgu Ibi ois AA Da MR V NC e 1.48 1.41 1.71 1.97 1.81 
A A A 1.21 ].24 1.38 1.61 1. 64 
Montani nue xe Qua eg up A e LUC MI. 1.63 1.44 1. 65 1. 64 1.61 
NEW: MEXICA NEVER ELE VERE US x RM ees 1.37 1. 42 1. 43 1.37 1.31 
North CATONA. siii A 1.32 1.25 (d) (d) (d) 
North DAKAR 1.22 | 1. 29 1. 44 1.50 1. 42 
O A edet iscuuedapL dapi Uere D EU e M ios 1.02 1.00 1.14 1.29 1.09 
A II cow ws II mer beekor 3.74 2.52 2. 44 2. 43 2.18 
Pennsylvania bituminous...................... c crece eee ee 97 | .99 1. 08 | 1.18 .96 
Tenneswe v corio era eeu eam anes eee dia eet DEN OS 1.14 1.12 1.23; 1.23 1.18 
TEXAS cco ciate soos pies DUAL EE ver WI Sono weed m satt a cd 63 | 1.72 1.64 1.62 1. 66 
ri DT PRO PL 126 '1.26| 1.14} 1.2 1.30 
Virginis ira ———— — PPAR 89 . 86 .80 . 96 . 86 
MHSDIBELDOD/AZ usse oon bU T Peu EVE A e wee ee US 1.90 1.66 1. 72 1. 69 1. 63 
West Virginia ea .81 .87 1. 01 1.17 .88 
WYOMING c oec céder v x Rex EsErde o asadiP REQUE. 1.36 1.95 | 1.18 1.24 1.30 

Total bituminous............ 06... ce cecc eee ee cee eeeeeees 1.0d| 104] 1.12| 1.24] 110 
Pennsylvania anthracite..........0 00.0... eee cece cence ceces 1.49 1.67 1.84 2.04 1.90 


Te ee A 


2 Includes Alaska. bIncludes North Carolina. c Includes Nebraska. d Included in Georgia. 
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Average price per short ton of coal in the United States for 25 years. 


! 


Year. iiabites Bituminous. |l Year. Anthracite.| Bituminous. 
DBO A Abe va ede 81.47 81.25 | pont —— $1.59 $0. 96 
o SIS eeu TERI SES 2.01 1.12 t IBH si TX 1.51 91 
A aes ies 2.01 1.12.1. 1895 e 1.41 86 
E A A 2.01 1.07 ij A 1.50 . 83 
TE AAA A 1.79 META ro 1.51 . 81 
FRAG aides 4o o ven 2.00 1. 13 | A ex na 1. 41 80 
E A EE au o RR p 1.95 1:05 31899. 25 Loreto T etd 1.46 .87 
A Ur eURIS 2.01 1.11 11-1900... r7 oes ye Rules 1.49 1. 04 
IBN AA seres E V 1.91 1:00:11 190] sass See pube ch aea es 1.67 1.06 
1869 AA A Ober d 1.44 E AA 1, 84 1.12 
pps ETE 1. 43 499 Ml AA A 2.04 1.24 
Ile 1.46 EM TO io 1.90 1.10 
||; nC dd 1.57 .99 


LABOR TROUBLES. 


The coal-mining industry of the United States was comparatively 
free from labor disturbances in 1903 and in somewhat less degree in 
1904. The States most seriously affected by strikes during 1904 were 
Alabama, Colorado, and Ohio, although on account of the much larger 
production of Ohio than the other States the influence upon the total 
in that State for the year was not seriously felt. In Alabama, 9,518 
out of a total of 17,811 men were idle for an average of 80 days, and 
the total time lost was equal to 20 per cent of the entire working time 
made in the State. Iu Colorado, 3,865 out of a total of 8,193 men were 
idle for an average of 125 days, and the total time lost was equal to 
nearly 24 per cent of the total time made. Alabama’s production 
decreased from 11,654,324 short tons in 1903 to 11,262,046 tons in 
1904, and Colorado decreased from 7,423,602 to 6,658,355 tons. In 
Ohio 11,412 men, out of a total of 43,691, were idle for an average of 
45 days, but the total time lost was less than 7 per cent of the entire 
working time reported. In the anthracite region of Pennsylvania 
strikes occurred at five different mines, but they were all compara- 
tively insignificant and were settled without material loss of time. 
The total number of men on strike at the five different mines in the 
anthracite region was 2,228, who lost an average of fifteen days each. 
The total number of men reported on strike in the bituminous mines 
was 75,433, and the average time lost per man 44 days. The total time 
lost by strikes throughout the United States in 1904 was a little less 
than 3 per cent of the total working days reported. 
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The statistics of labor troubles in the United States during 1908 
and 1904, by States, are shown in the following tables: 


Statistics of labor strikes in the coal mines of the United States in 1903. 


y Average 
State or Territory. “men Sl To ous pude 
X per man. 

Alabama ...... —— — — "p 7,319 231,112 32 
ATERUSHS E ek A IA a RS A 398 2,078 5 
Colorado ............ A ds E 7,103 407, 909 57 
A Tr" eel 3,772 | 70,731 19 
A II A O ad Lp NE e ME 2, 680 46, 566 17 
Indian Territori Di is 448 1, 928 4 
TW IS DEA dE AE EE 1,143 11, 365 99 
Kansas tii 323 2.516 8 
Keutück a as 599 13, 717 22 
DIOTYIANG goss Shou we tas 120 6, 045 5 
MIEDO A e 7 825 11 
MISURI rd 1, 306 13, 892 11 
NOW MEXICO. aa o1 710 13 
North Dakota dI A Ro 35 340 10 
eb rd 4, 115 65, 149 16 
Pennsylvania 2.5 tect tas 12, 805 321, 925 25 
Tennessee .................. eee ne cence eee A seve fey ys 1, 639 36, 021 22 
TOS GR ¿A TS SS EDS 1,055 24, 460 23 
A A chose eee eee eet ete Dp TU EDU dd 350 9, 800 28 
Washington Ree aa | 200 6, 600 33 
West VIRINA a Urb en ey eae ee Renan dae | 1,924 63, 212 41 
WYOBDIIE. scs EXdp ades hpRA esed eoe dads cua quise i MEN 413 4, 130 10 
O E icon | 47, 481 | 1,341,081 28 


H. Doc. 21, 59-1——28 
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Statistics oj labor strikes in the coal mines of the United States in 1904. 


~ Ha 


. Average 
State or Territory. E rd TOM las 
i : per mun. 

A uoa retos 04a T RE E putre Det CR e B Rando RICE US 9,518 762, 032 80 
Arkansas..... ... a Sen a a Doe tte MMC ias 76 1,424 19 
COLO AO A dae A ios nas 3, 865 481, 482 125 
A A iie ede s a e rE 16, 983 156, 528 9 
A A oso eae uS EA Np Rm 1,061 22, 963 18 
E A xe e ERR ES RUNS s RM eu mea x 488 5,175 11 
IOWB A ER E E TE Spin AUI EXC Endesa es 8, 303 173, 781 21 
KüHSHRI 2. sve i A see eek ea tiw ardua. 186 1,214 7 
KentuekV. Li ees eae se eee ae exe dels a vue oa ale ees 3, 781 144, 245 39 
Maryland osea ww atte 5a Red ete A O eae m tuae a 
Michigan atone pace ES 564 2,402 4 
O A sett thee ILE LRL ML eae LEE 1, 844 26, 312 14 
MONTA: di RR TS A ANS 792 37,140 47 
New Mexleltol se a 4 ex Db AE AAA A Ad ts 556 73, 090 131 
North Dakotas a A e 175 6, 300 36 
Oi ONERE ad INED: 11,412 514, 658 45 
Pennsyl vahin: SA RA RD E ES 9, 336 576, 303 62 
Tentlesseo iii a AA AAA I ENS leh SERS Os NIU 2,391 170, 680 71 
Texas. PP A A PT 55 585 11 
Cian, A A A A O E ANA 
WRSTINGION'S coa deceit seen A a M SL M Ca MEAE 365 25, 020 69 
West Virgina 0 oo oos eO A ON 3, 682 167, 343 45 
WYOMING 327 statute voc A PI sspe esed adacu RE enu 
WOU vic dor castatee ue a rade 75,433 | 3,348,727 41 
Pennsylvania anthracite................... e cece cece cece eccees 2, 228 34, 103 15 
Grand FOLB T, oia sae 77,661 | 3,382, 830 44 
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IMPORTS AND EXPORTS. 


The following tables have been compiled from official returns to the 
Bureau of Statistics of the Department of Commerce and Labor, and 
show the imports and exports of coal from 1867 to 1904, inclusive. 
The values given in both cases are considerably higher than the aver- 
age “spot” rates by which the values of the domestic production have 
been computed. 

The tariff from 1824 to 1843 was 6 cents per bushel, or $1.68 per 
long ton; from 1843 to 1846, $1.75 per ton; 1846 to 1857, 30 per cent 
ad valorem; 1857 to 1861, 24 per cent ad valorem; 1861, bituminous 
and shale, $1 per ton; all other, 50 cents per ton; 1862 to 1864, bitu- 
minous and shale, $1.10 per ton; all other, 60 cents per ton; 1864 to 
1872, bituminous and shale, $1.25 per ton; all other, 40 cents per ton. 
By the act of 1872 the tariff on bituminous coal and shale was made 75 
cents per ton, and so continued until the act of August, 1894, changed 
it to 40 cents per ton. On slack or culm the tariff was made 40 cents 
per ton by the act of 1872; was changed to 30 cents per ton by the 
act of March, 1883, and so continued until the act of August, 1894, 
changed it to 15 cents per ton. The tariff act of 1897 provides that all 
coals which contain less than 92 per cent fixed carbon, and which will 
pass over a half-inch screen, shall pay a duty of 67 cents per ton. 
Slack or culm was not changed by the act of 1897. Tons are all 2,240 
pounds. Anthracite coal has been free of duty since 1870. During 
the period from June, 1854, to March, 1866, the reciprocity treaty was 
in force, and coal from the British possessions in North America was 
admitted into the United States duty free. A special act of Congress - 
placed all coal on the free list for one year from January 1, 1903, in 
order to relieve the shortage caused by the anthracite strike of 1902. 

The exports consist both of anthracite and bituminous coal, the 
amount of bituminous being the greater in the last few years. They 
are made principally by rail over the international bridges and by lake 
and sea to the Canadian provinces. Exports are also made by sea to 
the West Indies, to Central and South America, and elsewhere. 

The imports are principally from Australia and British Columbia to 
San Francisco, from Great Britain to the Atlantic and Pacific coasts, 
and from Nova Scotia to Atlantic coast points. 

The total exports of coal for the United States during 1904 were 
8,573,518 long tons, valued at $28,238,008, of which 2,228,392 long 
tons, valued at $11,077,470 were anthracite, and 6,345,126 long tons, 
valued at $17,160,538 were bitumnious coal. The imports of anthra- 
cite were equal to about 0.02 per cent of the total production, and 
those of bituminqus coal to 0.4 per cent. From this it can be seen 
that the imports of anthracite coal into the United States are of rela- 
tively no importance. Most of the anthracite imported is to San 
Francisco and other points on the Pacific coast, being brought in 
principally as ballast in vessels coming for outgoing cargoes. The 
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principal increase has been in the imports of bituminous coal during 
the last four or five years. This has been due to the receipts of Nova 
Scotia coal at Everett, Mass., this fuel being used in the manufac- 
ture of coke in the retort oven plant of the New England Gas and 
Coke Company at that place. Compared with the domestic produc- 
tion, the total amount of coal imported into the United States is of. 
little consequence, having for years averaged less than 1 per cent of 
the production. 


Coal imported and entered for consumption in the United States, 1867-1904. 


Anthracite. Bituminous and shale. 
Year ending— ee AA 
Quantity. Value, Quantity. Value. 
June 30— Long tona. Long tons 
TECTORIO c dd Eu 509,802 | $1,412, 597 
A T TU Me PETS a 894, 021 1, 250, 518 
A A AA A SPEO 437, 228 1,222, 119 
ENTE TROP REC RR OF MN NINE AE POMPE: 415,729 | 1,103,965 
182155. codes pu ae ocak FE DUUM 97$ $4,177 430, 508 1, 121, 914 
rp DRE NOCH HM CT 390 1, 322 485, 068 1, 279, 686 
18g sl c uA CON PORE ene ee 2,221 10, 764 460, 028 1,548, 208 
Cr! RON ETE ERE 471 3, 224 492, 063 1,937,274 
Lr MMC TEENS 138 963 436, 714 1,791,601 
y —— ——— ——H 1, 428 8, 560 400, 632 1,592, 846 
A DRE 630 2, 220 496, 816 1, 782, 941 
Lr NR E I O 158 518 572, 846 1, 929, 660 
Lr MT TENES 488 721 486, 501 1, 716, 209 
1880..... ———— MÀ 8 40 471,818 1, 588, 312 
A sece wesc: n E oe aici areata ein: 1, 207 2, 628 652, 963 1, 988, 199 
M MIN ECT 36 148 795, 722 2,141, 373 
Doo AM" EROR 507 1,172 645, 921 3, 013, 555 
|... O 1, 448 4, 404 748,995 | 2,494,228 
A E 4,976 15, 848 768, 477 2, 548, 432 
December 31— 

O c 2, 039 4, 920 811, 657 2, 501, 158 
WEST IS eN 14,181 42, 983 819,242 | 2,609,311 
ji. MN HORE TNNT TUN TREE IU ERROR | 24, 093 68,710 1,085,647 | 3,728,060 
Lo M IP | 20, 652 117, 434 1,001, 374 3, 425, 347 
A NS PME HR | 15,145 46, 695 819,971 2, 822, 216 
Moa O A TA 37,607 112, 722 1,363,313 | 4,561,105 
o A I O | 65, 058 197, 583 1, 143, 304 3, 744, 862 
O Behe no eus ee Ans ced Eh t | 53, 768 148, 112 1,082,993 | 3,623,892 
(Cr A va soni unecee ss ese teenies 90, 068 234, 024 1,242, 714 9, 785, 513 
o TRI THE | 141, 337 328, 705 1,212,023 | 3,626,623 
A O A 101, 689 237,717 1,211, 448 3, 453, 742 
1897......... REY unc uM | 24, 534 59,222 | 1,276,185 | 3,424,833 
O A des fac eels | 3, 149 8,609 |. 1,277,070 | 3,569, 743 
|o —— "nS | 61 245 1, 400, 461 3, 882, 430 
A NEERN 118 549 1,909,258 ; — 5,019,553 
A es uri ue A | 286 1, 844 1, 919, 962 5, 291, 429 
DA sau unas |. a170,211 792,469 | 52,470,902 | 6,984,668 
D 3 THEE SIR 175,747 792,657 | 3,293,583 9, 319,567 
A A O 72, 529 220,664 | 51,550,751 3, 895, 469 


a Includes 93,571 tons of anthracite containing less than 92 per cent fixed carbon, duty free under 
the special act of 1902, imported in 1902, and 28,04] tons imported in 1903. 

^ Includes 767,582 tons of siack or culm passing j-inch screen imported in 1902, 577,274 tons imported 
in 1903, and 579,204 tons imported in 1904. F 
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Coal of domestic production exported from the United States, 1867-1904. 


Anthracite. Bituminous and shale. 
Year ending— i e pem eU LÀ 
; Quantity. Value. Quantity. Value. 
June 30— Long tons. Long tona. 
br PRECES NA 192,912 | $1,333, 457 92, 189 $512, 742 
A —————— "— | 192,291 | 1,082,745 86, 367 433, 476 
n en ae E | 2:065 1187 Lire cates eves 
Lr eX" 121,098 803, 135 106, 820 502, 223 
A O E | 134,571 805, 169 133, 380 564, 067 
jr Me H————— or | 259,567 | 1,375,342 141, 311 586, 264 
Tr A AO ' $42,180 | 1,827,822 242,453 | 1, 086, 258 
7 EMT E a TER 401,912 | 2,236,084 361, 490 1,587, 666 
LICERET EE 316,157 | 1,791,626 203, 189 828, 943 
A Done iudi ER DEP cea ees aei 337,934 | 1,869, 434 230, 144 850, 711 
Fre ERN IE ER RR ec E 418,791 | 1,891,351 321, 665 1,024, 711 
1878 RENE TERR TT ER e 319,477 | 1,006,843 340, 661 1,352, 624 
rr PRETIO DRE RES 386,916 | 1,427,886 276, 000 891, 512 
E MN ET A TAS 392,626 | 1,362, 901 222, 634 695, 179 
PAB EORR RERO AN EUN ERN 462,208 | 2,091,928 191, 038 739, 532 
oa os A ER 553,742 | 2,589, 887 $14,320 1, 102, 898 
TARR SPERM O DO PEDES 557,818 | 2,648,033 463, 051 1,593, 214 
ia aos 649,040 | 3,053,550 646, 265 1, 977, 959 
Lo MOM acne ce E 588, 461 | 2,586, 421 683, 481 1, 989, 541 
December 31— 

BSG oasis hen A TREES 667,076 | 2,718,143 544,768 1, 440, 631 
jr CR CHEN" 825,486 | 3,469,166 706, 364 2, 001, 966 
O UU QR QR A A 969,642 | 4,325,126 #60, 462 2, 529, 472 
TBO A E A LE 857,632 | 3,636, 347 935, 151 2, 783, 592 
A T AEON Ded ERU 794,335 | 3,272,697 1, 280, 930 4, 004, 995 
189]. EEEE IT E rT 861,251 | 3,577,610 1,615, 869 5, 104, 850 
E A A A a Ee Pe 851,639 | 3,722,903 1, 6f5, 869 4, 999, 289 
SERE TN 1,333,287 | 6,241,007 2, 324, 591 6, 009, 801 
1894...... DEC NU THEE TENE 1,440,625 | 6,359,021 2,195, 716 4, 970, 270 
A 1,470,710 | 5,937,130 2, 211, 983 4, 816, 847 
1806.4: A 1,350,000 | 5,925,506 2,276, 202 5, 072, 818 
IR AA O A 1,298,768 | 5,836,730 2, 399, 263 5,326, 761 
A E LEON M OM ENT IER 1,350,948 | 5,712,985 3.152, 459 6,699, 248 
A Evan oU EN MORE 1,707,796 | 7,140, 100 4,044, 31 8,573,276 
1900.5, DX A te sia d aL 1,654,610 | 7,092, 489 6,262,909 | 14,431,590 
Lr) EPI ERES 1,993,307 | 8,937,147 5,390,086 | 13, 085, 763 
i Memor 907,977 | 4,301,946 5,215,969 | 13,927,063 
Do Tn 2,008,857 | 9,780,044 6,303,241 | 17,410,385 
NO 2, 228,892 | 11,077, 470 6, 345, 126 | 17,160,538 
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WORLD'S PRODUCTION OF COAL. 


In the following table is given the coal production of the principal 
countries for the years nearest the one under review for which figures 
could be obtained. For the sake of convenience the quantities are 
expressed in the unit of measurement adopted in each country and 
reduced for comparison to short tons of 2,000 pounds. In each case 
the year is named for which the production is given: 


The world’s production of coal. 


Usual unit | 


Country. in producing. qm short tons. 

United SGLes 1900) cous fiers as long tons..| 314,562, 881 352, 310, 427 
Great Britain IIED A A A A a See Meee do....| 232,422, 000 260, 312, 640 
lu RD Ur a ADA metric tons..| 169, 448, 272 186, 731, 996 
A E EE EE EE ele re esi do....| 40,628,785 44,772, 921 
Eruütce A E eed A II O PCIE I EE do....| 34,906, 418 38, 466, 873 
AO: x A Ree Ma Ra ee ean Se eek do....| 23,796,680 26, 223, 941 
Iussit (1903), vesc A zs deu AR pues el eacus do....| 17,500,000 19, 285, 000 
Japi A odes toe eek s VEO E DE Dd eu y Qu eds do.... 9, 701, 682 10,691, 254 
Canada (1903) cas oes tos ode CC exacta Ke E uu Vat Lea parua short tons.. 7, 613, 999 7, 043, 999 
India 1903) coda II et Ae Resa a V AE long tons... 7,438, 386 8, 330, 992 
New South Wales C1008) -—-———— es 6, 304, 846 7,117, 428 
Spaiii A A A au UE EE metric tons.. 2, 587, 652 2, 851, 593 
South African Republic (1903) ..... A O EN long tons.. 2, 258, 284 2,529, 278 
New Zealand (1903) o til do.... 1, 420, 229 1, 590, 656 
MEXICO (1902) osere derenin o chica a aa a READ EU dUEC metric tons.. 709, H8 782, 252 
Sweden (1903) ts ded oa aout qud do.... 320, 390 * $853,070 
Daly 1909); E a do.... 346, 887 352, 269 
EE GIANG (1902) 62.22 rent esterne da nhu pened up vs yate PE ERE do.... 399, 133 439, 845 
Queensland: (1908) —— Mc long tons.. 507, 801 568, 737 
A R rr do.... 69, 861 78, 244 
Natal (II TIRE ld do.... 713, 548 799, 174 
Cape COLON ALIEN A AA A da do.... 165, 557 185, 424 
Tasmania. (IU ds A a PERS do.... 49, 069 54, 957 
Other countries b ucccsstoptib elu REPE EAT it SU LAGUNA DE es do.... 4, 986, 403 5,584, 771 
TOU ECC T —————— —— —— 978, 087, 741 
Percentage of the United Stuntes dcc SAA 36 


a Preliminary tigures. 
b Includes China, Turkey, Servia, Portugal, United States of Colombia, Chile, Borneo and Labuan, 
Peru, Greece, etc. 
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World's production of coal, by countries, 1868-1904. 


a A A A A A O A, 


Great Britain. 


| United States. 


| Long tons. | Short tons. 


Long tons. 


Short tons. 


Germany. 


Metric tons. 


Short tons. 


——M— rr |, | | ————  — M— 


Year 
[or oo Sees ease ten 28, 258, 000 
1800. ois asa 28, 268, 000 
1870... e nieve 82, 863, 000 
e res E 41, 384, 000 
1872 oe dee Es 45, 416, 000 
IBS EM 51, 004, 000 
yf e — 46, 916, 000 
IBIDS Soci ore E 46, 686, 000 
1876: M 47, 500, 000 
PD. vy MP 58, 948, 000 
TSB iwcoka ciawe es 51, 655, 000 
Ii 60, 893, 570 
O oat secesens 63, 822, 830 
1 cess eves se 76, 679, 491 
e 92, 456, 419 
prs P 103, 310, 290 
e AA 107, 281,742 
1883 iris 99, 250, 263 
e A 101, 500, 381 
TBST E — € 116, 652, 242 
188B. . vow nr 132, 731, 837 
TBS9 AA 126, 097, 779 
1890... obo eR 140, 866, 931 
1891; iet 150, 505, 954 
j Kot P cose you? 160, 115, 242 
1893: rs 162, 814, 977 
pC: LEET 152, 447,791 
1800. verso xs 172, 426, 366 
1896... erus 171, 416, 390 
1897... S v ES 178, 776, 070 
1898... ooo ea ce ves 196, 407, 382 
1899. ccelo us 226, 554, 635 
1900: ru 240, 789, 310 
1901: o rere. 261, 874, 836 
1902... 7 eR xus 269, 277,178 
1903... e 319, 068, 229 
1901... 4 vius 314, 562, 881 


E a € — M M M —— ——— — , 


31, 648, 960 
31, 660, 160 
36, 806, b60 
46, 350, 080 
50, 865, 920 
57, 124, 480 
52, 545, 920 
52, 288, 320 
53, 200, 000 
60, 421, 760 
57, 853, 600 
68, 200, 799 
71,481,570 
85, 881, 030 
103, 551, 189 
115, 707, 525 
120, 155, 551 
111,160, 295 
113, 680, 427 
130, 650, 511 
148, 659, 657 
141, 229, 513 
157, 770, 963 
168, 566, 669 
179, 329,071 
182, 352, 774 
170, 741, 526 
198, 117, 530 
191, 986, 357 
200, 229, 199 
219, 976, 267 
253, 741,192 
269, 684, 027 
293, 299, 816 
301, 590, 439 
357, 356, 416 
352, 310, 427 


103, 141, 157, 
107, 427, 557 
110, 431, 192 
117, 352, 025 
123, 497, 316 
128, 680, 131 
126, 590, 108 
133, 306, 485 
134, 125, 166 
184, 179, 968 
132, 612, 063 
133, 720, 393 
146, 969, 409 
154, 184, 300 
156, 499, 977 
163, 737, 327 
160, 757, 779 
159, 351, 418 
157, 518, 482 
162, 119, 812 
169, 935, 219 
176, 916, 724 
181, 614, 288 
185, 479, 126 
181, 786, 871 
167, 325, 795 
188, 277, 525 
189, 661, 362 
195, 361, 260 
202, 129, 931 
202, 054, 516 
220, 094, 781 
225, 181, 300 
219, 046, 945 
227, 095, 042 
230, 334, 469 
232, 422, 000 


115, 518, 096 
120, 318, 864 
123, 682, 935 
131, 434, 271 
135, 316, 994 
144,121,747 
141, 780, 921 
149, 303, 263 
150, 220, 186 
150, 281, 564 
148,525, 511 
149, 766, 840 
164, 605, 738 
172, 686, 416 
175, 279, 974 
183, 385, 806 
180, 048, 712 
178, 473, 588 
176, 420, 700 
181,574, 189 
190, 327, 445 
198,146, 731 
203, 408, 003 
207, 736, 621 
203, 601, ?96 
184, 044, 890 
210, 870, 828 
219, 320, 725 
218, 804,611 
226, 385, 523 
226, 301, 058 
246, 506, 155 
252, 203, 056 
245, 332, 578 
254, 346, 417 
257, 974, 605 
260, 312, 640 


32, 879, 123 
34, 343, 913 
34, 003, 004 
37, 856, 110 
42, 324, 407 
46, 145, 194 
46, 658, 145 
47, 804, 054 
49, 550, 461 
48, 229, 882 
50, 519, 899 
53, 470, 716 
59, 118, 035 
61,540, 485 
65, 378, 211 
70, 442, 648 
72,118, 820 
73,675, 515 
73, 682, 584 
76, 232, 618 
81, 960, 083 
84, 973, 230 
89, 290, 834 


94, 252, 278 | 
92, 514, 050 | 


95, 426, 153 
98, R05, 702 
103, 957, 639 
112, 471, 106 
120, 474, 455 
130, 928, 490 
135, 824, 427 
149, 551, 000 
152, 623, 931 
150, 436, R10 
162, 457, 253 
169, 448, 272 


36, 249, 233 
37, 864, 164 
37, 488, 312 
41, 736, 361 
46, 662, 725 
50, 875, 076 
41, 440, 605 
62, 703, 970 
54, 629, 353 
53, 173, 445 
65, 698, 188 
58, 951, 464 
65, 177, 634 
67, 848, 385 
72,079, 478 
71, 663, 019 
79, 505, 487 
81, 227, 255 
81,235,049 
84, 046, 461° 
90, 360, 992 
93, 640, 500 
98, 398, 500 
103, 913, 136 
102, 029, 815 
105, 207, 334 
108, 883, 884 
114, 561, 318 
123, 943, 159 
132, 762, 882 
144, 283, 196 
149, 719, 766 
164, 805, 202 
168, 217, 082 
165, 826, 496 
179, 076, 630 
186, 731, 996 
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WorlP3 production of coal, by countries, 1868-1904—Continued. 


Austria-Hungary. France. Belgium. 
on Metric tons. | Short tons. | Metric tons. | Short tons. | Metric tons. | Short tons. 
1868........ sees 7,021,766 7,741,486 | 13,330,826 | 14,697,236 | 12,298,589 13, 559, 194 
1869...........-.- 7, 663, 043 8,448,505 | 13,509,745 | 14,894,494 | 12, 943, 994 14,270,753 
PRI EEE: 8,355, 945 9,212,429 | 18,179,788 | 14,530, 716 | 13,697, 118 15, 101,073 
ir MEPPEN ERAEN 8, 437, 401 9,302,235 | 13,240,135 | 14,597,249 ' 13,733,176 15, 140, 827 
TP MERE 8,825,896 | — 9,730,550 | — 16,100, 773 | 17,751,102 , — 15,658, 948 17, 263, 990 
Eo MEE 10, 104,769 | 11,140,508 | 17,479,941 | — 19,270,973 15, 778, 401 17,895, 687 
Cy? ONERE, 12,631,364 | 13,926,079 | 16,907,913 | 18,640,974 | 14,669,029 16,172, 604 
PST eek ene 13,062,738 | 14,395,137 | 16,956,840! 18,694,916 | 15,011,331 16, 549, 992 
3876, rado 13,000,000 | 14,327,300 | 17,101,448 | — 18,854,346 14, 329, 578 15, 798, 360 
cad 13,500,000 | 14,883,750 | 16,804,529 | 18,526,993 | 13,669,077 15, 070, 157 
[BIS AEAN 13,900,000 | 15,324,750 | 16,960,916 | 18,699,410 | — 14,899,175 16, 426, 340 
1879; ts 14,500,000 | 15,956,250 | 17,110,979 | 18,804,854 | 15,447, 292 17,030, 640 
10 ss. 14,800,000 | 16,317,000 | 19,361,564 | 21,316,124 | — 16,856,698 18,617, 585 
aos 15,304,813 | 16,873,656 | 19,765,983 | 21,791,996 , 16,873,951 18, 603, 631 
AN 15,555,292 | 17,149,709 | 20,603,704 | 22,715,584 | 17,590,989 19, 394, 065 
PRBS E ewes ead 17,047,961 | 18,795,377 | 21,333,884 | 23,520,607 | 18,177,754 | 20,040,974 
lA ccoo 18,000,000 | 19,845,000 | 20,023,514 | 22,075,924 | 18,061,499 19, 901, 778 
1855. cs 20,435,463 | 22,530,098 | 19,510,530 | 21,510,359 | 17,437,603 | 19, 224, 957 
¡E NER fot: 20,779,441 | 22,909,334 | 19,909,894 | 21,950,658 | 17, 285, 543 | 19,057, 311 
IS 21,879,172 | 24,121,787 | 21,287,589 | — 23,469,567 | 18, 378, 624 20, 262, 433 
A | 23,859,608 | 26,305,218 | 22,602,894 | 24,919,691 | 19,218,481 | 21, 188,375 
1889.............. | 25,328,417 | 27,924,580 | 24, 303, £. 26,794,619 | — 19,869, 980 21, 906, 653 
To, s. 27,504,032 | 30,323,195 | 26,083,118 | 28,756,638 | — 20,365, 960 22, 453,471 
E eccesso 28,823,240 | 31,777,622 | 26,024,893 | — 28,692,444 | — 19,675, 644 21,692, 398 
ias 29,037,978 | 32,014,371 | 26,178,701 | 28,862,018 | 19,583,173 21, 590, 448 
Lr METER | 30,449,304 | — 58,570,358 | 25,650,981 | — 28,280, 207 | 19, 410,519 21, 400, 097 
1894.............., 91,492,000 | 31,704,184 | 27,459,137 | 30,273,099 , 20,458,827 |. 22,556,857 
iL miseris 32,654,777 | 35,985,564 | 28,019,893 | 30,877,922 | 20,450,604 22, 536, 566 
18% cc ^ 83,676,411 | 37, 111,405 | 29, 189, 900 | 32,167,270 | 21,252,370 23, 420,112 
ratos | 35,858, 000 | 39,515,516 | 30,797,629 | 33,938,987 | 21,534,629 23, 731, 161 
IL M 37,786,963 | 41,652,569 | 32,356,104 | 35,656,426 | 22,075,093 24, 326, 752 
1899.......... ... «85,739,000 | 42,690,378 | 32,863,000 | 36,215,006 | 21,917,740 24,159, 925 
1990. ......... ^... 89,029,729 | 43,010,761 | 33,404,298 | 36,811,536 | 23,462,817 25, 856, 024 
FOO EEPE AINAS 41,202,902 | 45,417,959 | 32,301,757 | 35,596,535 | 22,213,410 24, 485, 842 
MW ccoo | 39,479,560 | 43,518,319 | 30,196,994 | 33,286,146 | 22,877,470 25, 217, 835 
dados 40, 628, 785 | 44,772,921 | 34,906,418 | 38,466,873 | 23,796,680 26, 223, 941 
A MN A A m me 
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World's production of coal, by countries, 1868-1904—Continued. 


° | Russia Japan. ee up: Total. Per cent 
Year. |... ss sg en y » eu how etse i ao Iof United 
Metric tons. | Short tons. | Metric tons. | Short tons. | Short tons. | Short tons, | States. 
| 

1868... 430, 082 | 473: 895.1 A onusta ...| 1,147,330 | 221,085, 430 14. $2 
1869....- 579,419 638,510 A EN 1,104,563 | 229, 200,013 13. 81 
1870... 667, 806 135/009 A AA ..| 1,063,121 | 238,621,068 15. 42 
1871... 772, 371 | A, AN 1,114,248 | 260,526, 424 17.79 
1872...., 1,087,611 1,148,447 O enn 1,268,115 | 283, 002, 843 17.97 
1873....; 1,154,018 1,272,989 IA A 1,502,516 | 302, 708, 876 18.87 
1874...., 1,270,889 , 1,400,520 .concocooconco[occoconcconon 2,708,756 | 298, 616, 379 17. 60 
1876..... 1,079,763 | — 1,844,475 |... LLL esee sedere enne 2,639,104 | 308,419,177 16. 96 
1876....| 1,795,146 | — 1,968,251 |..........- see] 2,597,143 | 311,594, 969 17.07 
iw... 1,760,276 | 1,939,824 |............--] eese 2,821,155 | 817,118,648 19.05 
1878... 2,483,570 | 2,738,141 few eere nere 3,176,050 | 318,441, 990 18.17 
1879... 2,874,790 | — 3,169,456 |.........- sees] nnn 3,362,605 | 335, 332, 908 20. 34 
1880....; 3,288,470 | 3,570,413 ...............].-..-- ees 3,621,942 | 369, 413, 780 20. 62 
1881....| 3,439,787 | 3,792,365 ............--]- esee 5,185, 974 | 392, 663, 253 21.87 
1882....| 3,672,782 | 4,049,242 ............-.]-.- esses 6,128,631 | 420, 082, 472 24. 58 
1883....| 3,916,105 | 4,317,506 | 1,021,000 | 1,125,142 | 6,929,841 | 450,990,397 | ` 25.55 
1884....| 3,869,689 | 4,266,332 | 1,159,000 | 1,277,218 | 7,367,309 | 454,022,811 26. 37 
1885... 4,207,905 | 4,639,215 , 1,314,000 | 1,448,028 | 7,570,507 | 447,783, 802 24. 82 
1886....| 4,506,027 | 4,967,895 | 1,402,000 | 1,545,004 | — 9,082,816 | 450,848,793 25.22 
1887.. 4,464,174 | 4,921,702 | — 1,785,000 | 1,967,070 | 10,399,273 | 481,412, 748 27.14 
1888... 5,187,812 | 5,719,011] 2,044,000 | 2,252,488 | 11,493,176 | 521, 225, 808 28. 52 
1889....| 6,216,577 | 6,852,674 | 2,435,000 | 2,683,370 | 12,618,299 | 531, 797,039 26. 56 
1890....| 6,016,525 | 6,633,219 | 2,653,000 | 2,923,606 | 13,025,637 | 563,693, 232 27.99 
1891... 6,933,020 | 6,871,905 | — 3,230,000 | — 3,559,460 | 14,744,829 | 587,554,583 28. 69" 
1892....' 6,816,323 | 7,514,996 | 83,228,000 | 3,557,256 | 14,998,633 | 593, 497, 904 80. 22 
1893.... 7,535,000 | — 8,807,937 ; 3,350,000 | — 3,601,700 | 15,783,599 | 682,638,296 | — 31.30 
1894... 8,629,000 | 9,509,158 ' 4,311,000 | — 4,750,722 | 18,197,510 | 610, 487, 368 27.97 
1895....| 9,079,188 | 10,005,210 4, 849, 000 5,943,598 | 19,428,643 | 644,177,076 29. 98 
1896....! 9,229,000 | 10,170,358 | — 5,019,690 | — 5,531,698 | 20,866,748 | 664,001, 718 28. 92 
1897... 11,207,475 | 12,350,638 | — 5,047,751 | — 6,225,616 | 22,074,093 | 697,213,515 28.72 
1898... 12,907,450 | 13,562,810 | 6,761,301 7,572,657 | 24,797,873 | 738,129, 608 29. 80 
1899....| 13,562,810 | 15,730,846 | 6,716,831 | 7,401,948 | 25,811,286 | 801,976, 021 31.63 
1900. . 16,151,557 | 17,799,016 | 7,429,457 | 8,187,262 | 27,684,964 | 846, 041, 848 31. 88 
1901....| 16,269,800 | 17,934,201 | 8,945,938 | 9,861,107 | 30,665,923 | 870,711,044 33. 69 
1902....| 15,259,674 | 17,090,835 | 9,701,682 | 10,691,254 | a37,907,163 | 888,644,787 33. 94 
1903....| 17,500,000 | 19,285,000 |.............- (b) a39, 292,689 | 973, 140, 329 36. 72 
LOOK TERME A A CO IS AR E 


aThis includes, in addition to the countries named in the following 


es, the output of Holland, 


Natal, Cape Colony, Tasmania, Mexico, China, Turkey, Servia, Portugal, etc. (estimated), 5,584,771 


tons. 


b Latest available figures are used in making up totals for 1903. 


449 MINERAL RESOUROES. 


Production of minor coal-producing countries, 1868-1903. 


New South Wales. | Queensland, P New Zealand. 
Year. —— = E — A SS —' = — 
Long tons. | Short tons. | Long tons. | Short tons. | Long tons. | Short tons. 
Ela iso: 951, 231 1, 068, 739 19,611 | E AO RR RT RT 
iE ani 919, 774 1, 020, 147 11,120 O O pee 
ets 868, 564 972,791 22, 639 SNC m BM SAT PP 
o; MCA NISI, NEUEN: 898, 784 1, 006, 638 17, 000 COR PRISON USE DEMONS: 
To IP 1, 012, 426 1,133, 917 27,727 E IS EIA 
P RO .| 1,192,862 1, 336, 005 33,613 | CAE b oops A 
7 a ieee) 1, 304, 567 1, 401, 115 43, 448 MGIB A A PE 
o AE 1,329,729 1, 489, 296 32, 107 A A A 
D SN 1,319, 918 1, 478, 308 50, 627 APA PA 
go AMARE 1, 444, 271 1,617,584 60, 918 MEC tl Bester 
TN A 1,575, 497 1, 764, 556 52, 580 58, 890 162, 218 181, 684 
o. PO 1, 583, 381 1, 773, 387 55,012 61,613 231, 218 258, 964 
P RNC SRI 1,466,180 | — 1,642,122 58, 052 65, 018 299, 623 335, 913 
A 1,769,597 | 1,981,949 65, 612 73, 485 337, 262 377, 733 
LL. AA 2,109,282 | 2,362,396 74, 436 83, 368 378, 272 423, 665 
(o AAN 2,521, 457 2, 824, 032 104, 750 117, 320 421,764 472, 376 
cds 2,749,109 | 3,079,002 120, 727 135, 214 480, 831 538, 531 
E ARE UNI 2,878,863 | 3,224,327 209, 698 234, 862 511, 063 572, 390 
l. MORE 2,830,175 | 3,169,796 228, 656 256, 094 534, 358 698, 475 
EE el 2,922,497 | — 3,273,197 238, 813 267, 470 558, 620 625, 654 
DO PRIMNS 3,203, 444 | — 3,587,857 311, 412 348, 781 613, 895 687, 562 
aa 3,655,632 | 4,094,308 265, 507 297, 368 586, 445 656, 818 
E eis NS. 3,060,876 | 3,428,181 338, 344 378, 945 637, 397 . 718, 885 
A 4,037, 929 4,522, 480 271, 603 304, 195 668, 794 749, 049 
SS OEE 3,780,968 | 4,234,684 265, 086 296, 896 673, 315 754, 113 
AS 3,278,328 | 3,671,727 264, 403 296, 131 691, 548 774, 534 
ies 3,672,076 | 4,112,725 270, 705 303, 190 719, 546 805, 892 
+ A 3,737,536 | 4,186,040 322, 977 361,734 727, 000 814, 240 
+ A 3,909,517 | — 4,378,659 371, 000 415, 520 793, 000 888, 160 
E 4, 383, 591 4, 909, 622 358, 407 401, 416 840,713 “941, 600 
MG cocctite a: 4,736,000 | — 5,304,320 407, 819 456, 757 906, 778 1,015, 591 
i. OREA NOR: 4,597,028 | — 5,148,671 494, 009 553, 290 975, 234 1, 092, 262 
NOS roro ecc 5,507,497 | — 6,168,397 497, 132 556,788 | — 1,093,990 1, 225, 269 
TN bodie: 5,968,426 | — 0,684,637 539, 472 604, 209 1, 227,638 1, 374, 955 
MO sn aoc 5, 942, 011 6, 655, 052 501, 531 561,715 1, 362, 702 1, 526, 226 


AAA 6, 354, 846 7,117, 428 507, 801 568, 737 1, 420, 229 1, 590, 656 
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Production of minor coal-producing countries, 1868-1903—Continued. 


Victoria. Canada. India. Spain. 

Year. | ON E A ON 

Long tons. | Short tons. | Short tons. | Long tons. , Short tons, Metrictons.! Short tons. 

jj. c. E A AA A A A O ewes nese 
e AP AMAS IO DU A A rr olen rn 
A A A O A rct op 
A A AAA A E A eundem ds O 
TB AAA RE O A O, AA A KU NU 
A AN A A A A A subeunt ie 
EA A MTS POLEA O A ede aree 
A A E E A A A 5.avcGe Tu 
AAA A IA 933. 803 O A A A 
A PA uie aras oed 15002395 ones svedese ae uus AI CN pee ce 
D — € ew A 1,034,081 |......... M EU AA Palace acer les 
INI iov IS raus s 1:123, 803 Sia te A II oque qa iene 
e AA A RT RON 1421, A AA | O esu 
CS E A. N N: 1,487,182 | 997,543 | 1,117,248 L...ooococcocloccccncccnos 
Kot Y AAA A A 1,811,708 | 1,130,242 | 1,265,871 '............]............ 
1883 AA O emma siens 1,806,259 | 1,315,976 | 1,473,893 !............ ÓN 
INST A A es meto qda ua cuts 1,950,080 | 1,266,312 | 1,418,269 |............1............ 
RA A caia bre ds 1,879,470 | 1,294,221 | 1,449,528 |................... ss 
¡AAA A hama Posta cee eee 2,091,976 | 1,401,295 | 1,569,450 | 1,001,432 1, 104, 079 
A E A 2,418,494 | 1,560,393 | 1,747,640 | 1,038, 305 1,144,731 
INSR A O ne EE 2,658,134 | 1,802,876 | 2,019,221 | 1,036,566 1, 142, 813 
1889 A MM 14, 421 16,152 | 2,719,478 | 2,045,359 | 2,290,802 | 1,153,755 1,272,015 
A 12 eccl 20, 750 23,240 | 3,117,661 | 2,168,521 | 2,438,744 | 1,212,089 1, 336, 328 
TSS) PAPA 22, 834 25,574 | 3,623,076 | 2,328,577 | 2,008,006 | 1,287,988 1, 420, 007 
1892 A 23, 363 26,166 | 3,292,547 | 2,537,696 | 2,842,220 | 1,461,196 1, 610, 969 
1898. oce eec n 91,726 102,733 | 3,201,742 | 2,529,855 | 2,833,438 | 1,484,794 1, 636, 986 
e 2 e evel 175,175 196,196 | 3,903,913 | 2,810,929 | 3,158,240 | 1,657,010 1, 830, 853 
IO ias 194, 171 217,472 | 3,512,504 | 3,538,000 | 3,962,560 | 1,783,783 1, 965, 729 
jf. 227, 000 255,240 | 3,743,234 | 3,848,000 | 4,309,760 | 1,878,399 2, 069, 996 
BNW assis 236, 277 264,630 | 3,786,107 | 4,063,127 | 4,550,702 | 1,939, 400 2,137,219 
e orco 9s 245, 659 275,138 | 4,172,655 | 4,203,199 | 4,707,582 | 2,526,600 2, 784, 313 
Is rca 262, 380 | 293,866 | 4,925,051 | 5,093,260 | 5,704,451 | 2,742,389 3, 022, 113 
1900 cias ds 211,596 | 230,988 | 5,322,197 | 6,118,692 | 6,852,935 | 2,674, 105 2, 946, 864 
1901. AN: 209, 329 234,448 | 6,156,286 | 6,635,727 | 7,432,014 | 2,747,724 3, 027, 992 
1902. ada 225, 164 | 252,184 | 7,639,225 | 7,433,972 | 8,326,049 | 2,807,550 3, 094,762 
1903... a 69, 861 | 78,244 | 7,643,999 | 7,433,386 | 8,330,992 | 2,587, 652 2, 851, 593 


444 


MINERAL RESOURCES. 


Production of minor coal-producing countries, 1868-1903— Continued. 


Year. 


"29925229 
"ecc 2c:922* 
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"ecc" 29292029 
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casco) 
"c'e" 99727 
"e^ 
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ne. ..o.. . e... nooo 


Italy. 


51, 386 
56, 201 
58, 770 
80, 336 
93, 565 

116, 884 

127, 473 

116, 955 

116, 399 

120, 588 

124,117 

131,318 

139, 369 | 

134, 582 
164, 737 

214, 121 

223, 322 

190, 413 

213, 325 

327,665 

366, 794 

390, 320 

876, 326 

289, 286 

295, 713 

317, 249 

271,395 

305, 321 

276, 197 

314, 222 

341,327 

38, 534 

480, 859 

425, 614 

413, 810 

346, 887 


Sweden. 


..e.... een... .ooo 


.. 0. .... ...... 


ree... .e. on. o. no... 


.“...onco. non .n.no. 


415, 500 187,512 
318, 938 198, 033 
326, 024 199, 380 
349, 767 199, 933 
299, 103 213, 633 
336, 563 223, 652 
304, 369 226, 000 
346,273 224, 343 
376, 245 236, 277 
428, 164 239, 344 
529, 907 252, 320 
469,154 271,509 
456, 143 304, 733 
382, 269 320, 390 


| 
| 
432,533 ins 


Metric tons. | Short tons. | Metric tons. | Short tons. 


South African Republie. 


Long tons. 


Short tons. 
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219,816 
220, 426 
235, 532 
246, 464 
249, 052 
251, 264 
260, 448 
263, 757 
278,057 
299, 281 
335, 907 
353, 070 


ce. o... nc .oco.enns [roo von... .n.oo 


e.onconen.n. nece [o nono ponaro.o 


1, 600, 212 
1, 907, 271 
1, 464, 317 

433, 948 

671,532 
1,590, 330 
2, 258, 284 


1,792, 237 
2, 136, 143 
1, 640, 035 

486, 022 

752, 116 
1,781,170 
2, 529, 278, 
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PRODUCTION OF COAL, BY STATES. 


Including Alaska, Idaho, and Nevada, in each of which a few hun- 
dred tons of coal were produced in 1904, there were 31 States and 
Territories wbich contributed to the total production of the United 
States in that year. In addition to the 3 mentioned, there were 4 
whose output in 1904 was less than 1,000,000 tons; 12, the same num- 
ber in 1904 as in 1903, produced between 1,000,000 and 5,000,000 tons 
each; 5, a gain of 1 over 1903, produced between 5,000,000 and 10,- 
000,000 tons each; 2, Alabama and Indiana, produced over 10,000,000 
tons and less than 12,000,000; 1, Ohio, produced nearly 25,000,000 
tons; West Virginia produced over 32,000,000 tons; Illinois, over 
36,000,000, and Pennsylvania, over 170,000,000 tons. Of the 31 coal- 
producing States and Territories, 13 are east of the Mississippi River 
and 18 are west of it. The 13 States east of the Mississippi River pro- 
duced, in 1904, 309,297,352 short tons, or nearly 88 per cent of the 
total product, while the 15 States and Territories west of the Missis- 
sippi River produced 43,013,075 short tons, or a little over 12 per cent. 
Of the 13 States east of the Mississippi River, 6 are located north of 
the Ohio and Potomac rivers, and 7 lie south of those natural boundary 
lines. The 6 States north of the Ohio and Potomac and east of the 
Mississippi rivers produced, in 1904, 249,109,689 short tons, 71 per 
cent of the total output of the United States and 80 per cent of the 
production east of the Mississippi River; while the Southern States 
produced 60,187,063 short tons, 17 per cent of thetotal productionand 
nearly 20 per cent of the production east of the Mississippi River. 

In the following table the statistics of production in the States east 
of the Mississippi River and divided by the Ohio and Potomac rivers 
and the States west of the Mississippi River are given for the years 
1880, 1890, 1900, 1903, and 1904, in order that the development in 
these regions may be comparatively shown. It will be observed that 
since 1880, in the States north of the Ohio and Potomac rivers and east 
of the Mississippi River, the production has grown from 63,044,558 
short tons to 249,109,689 short tons, the output in 1904 being not quite 
four times that of 1880. The Southern States, while not approaching 
their Northern neighbors in the amount of the total output, have shown 
a much more rapid growth. In 1880 the States south of the Ohio and 
Potomac rivers produced a total of 3,793,308 short tons, and in 1904, 
60,187,663 short tons, the output in 1904 being more than sixteen 
times that of 1880 and indicating, comparatively speaking, that the 
progress in the Southern States was more than four times that of the 
Northern ones. During the same period the production west of the 
Mississippi River has grown from 4,624,324 short tons in 1880 to 
43,013,075 short tons in 1904, or more than nine times. It will also 
be observed that the Southern States are the only ones which showed 
&n increase of production in 1904. as compared with 1903, this being 
due principally to the increased activity in West Virginia, although 
Kentucky and Virginia also showed less important increases. 
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Coal production in States north of Ohio and Potomac rivers in 1880, 1890, 1900, 1903, 


and 1904. 
1880. 1890. 1900. 
State. A mE Ea So R 
Quantity. | Value. Quantity. Value. Quantity. Value. 
Short tons. Short tons. Short tons. 
Illinois............... 6,115,377 | $5,779,832 15,292, 420 | $14, 171, 230 25,767,981 ' $26, 927, 185 
Indiana............ ed 1, 451, 327 2,150, 258 3, 305, 737 3, 259, 233 6, 484, 086 6,687,137 
Maryland ............ 2, 228, 917 2, 585, 537 8, 357, 813 2, 899, 572 4, 024, 688 3, 927, 381 
Michigan ............ 100, 800 224, 500 74,977 149, 195 849, 475 1,259, 683 
ODO s.suioda ee EC. 6, 008, 595 7,719, 667 11, 494, 506 10, 783, 171 18,988,150 | 19, 292, 246 
Pennsylvania: 
Anthracite....... 28,711,379 | 42, 282, 948 46, 468, 641 66, 383, 772 07, 367,915 | 85,757,851 
Bituminous...... 18, 425, 163 18, 567, 129 42, 302, 173 85, 376, 916 79,842,326 | 77,438,545 
Total........... 63,044,558 | 82,309,871 | 122,296,267 | 133,023,089 | 193,324,621 | 221, 290, 028 
1903. 1904. 
State. III NS == eee 
Quantity. Value. Quantity. Value. 
Short tona. y Short tons. 

SAA RE ERE AREE EE RS des 36,957,104 | $43,196, 809 36, 475, 060 $39, 941, 993 
IDndIADR LS O 10, 794, 692 13, 244, 817 10, 934, 379 12, 105, 709 
Maryland as a 4, 846, 165 7,189, 784 4, 813, 622 5, 729, 085 
Michigan co oeooe ues IN ate a ao ashe 1,367, 619 2, 707, 527 1, 342, 840 2, 424, 935 
A EE ed eR EDUC Eu V etn 24, 838, 103 31, 932, 327 24, 434,812 26, 588, 476 

Pennsylvania: - 
as A ER wk rn acco tus 74,607,068 | 152,036, 448 73, 156, 709 138, 974, 020 
Bituminolu8...1.:1 9 ec uar EV S EET E 103, 117,178 | 121, 752, 759 97, 952, 267 94, 434, 219 
Bota ue E Ei MEA ar Soke 256,527,929 | 372,060,471 | 249,109,689 | — 320, 198, 437 


Coal production in States south of Ohio and Potomac rivers in 1880, 1890, 1900, 1903, 
and. 1904. 


1880. 1890. 1900. 
State. A ECCE SEA ————M—Ó——P Hr MMC ESE 
Quantity. Value. Quantity. Value. Quantity. Value. 
Short tons. Short tons. Short tons. 
AlaDama.......o ee reor 323, 972 $476,911 | 4,090,409 | $4,202, 469 | 8,394,275 | $9, 798, 785 
Georgia cies on xu Aa Rees 154, 644 231, 605 228, 337 235, 315 315, 557 370, 022 
Kentucky.................... 916,288 | 1,134,960 | 2,701,496 | 2,472,119 | 5,328,964 4, 881,577 
North Carolina .............. 350 400 10, 262 17, 864 17, 734 23, 447 
Tennessee...........-. eee ee 495, 131 629,724 | 2,169,585 | 2,395,746 | 3,509,562 4, 003, 082 
Virginia cionicicnisononci dos. 43, 079 99, 802 784,011 089,925 | 2,393,704 2,123, 222 
West Virginia................ 1,829,844 | 2,013,671 | 7,394,654 | 6,208,128 | 22,647,207 | 18, 416, 871 
Total...........ee esee 3,793,308 | 4,587,073 | 17,378,754 | 16,124,566 | 42,607,053 | 39,612,006 
1903. 1904. 
State. | L 
Quantity. Value. Quantity. Value. 
Short tons. Short tons. 
ATEDAMA: cos ads 11,654,324 | €14, 246, 798 11, 262, 046 $13, 450, 111 
(Ico L2 TEC ains Veeebasudae shea aae 416, 951 621, 459 383, 191 466, 496 
Kentucky s cd oxuerdvat EAR ARRA RENDEMENT 7,538,032 7,979, 342 7, 566, 452 7,857,691 
North Carolina .... co ecu reo rn 17,309 25, 800 7,000 10, 500 
Tennessee, iii a n rna ios 4, 798, 004 5, 979, 830 4, 782,211 5, 642, 393 
MiTREIDIG- 22 sehen A Ae edi. 8, 451,307 3, 302, 149 8, 583, 914 3,076, 011 
West VirgiNia......ooooccccoccnnocccnccccco noo. | 29,337,241 | 34,297,019 | — 82,602, 819 28, 807, 420 
a ia eos | 57,213, 168 | 66,351,897 | 60,187,663 | 59,340,622 
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Coal production in States west of Mississippi River in 1880, 1890, 1900, 1903, and 1904. 


" 1880. 1890. 1900. 
Btate or Territory. — 
Quantity. Value. Quantity. Value. Quantity. Value. 
. Short tons Short tons. Short tons 

Arkansas ............ eese 14, 778 $33, 535 399,888 | $514,595 | 1,447,945 | $1,653,618 
California................. us. 236, 950 663, 013 110, 711 283, 019 172, 908 540, 031 
Colorado....................- 462,747 | 1,041,350 | 3,094,003 | 4,344,196 | 5,244,364 | 5,858,036 
O A tse ce E ——À——— — ——Ó— T 10 50 
Indian Territory............. | TEES ORAS SM 869,229 | 1,579,188 | 1,922, 298 2, 788, 124 
TOW MEC | 1,461,116 | 2,507,453 | 4,021,739 | 4,995,739 | 5,202,939 | 7,155,341 
KaD888........ eee eene 771,442 | 1,517,444 | 2,259,922 | 2,947,517 | 4,467,870 | 5,454,691 
Missouri ................. ees. 884,304 | 1,464,425 | 2,735,221 | 3,382,858 | 3,540,103 | 4,280, 328 
Montana ...........eceee eene 224 800 517,477 | 1,262,492 | 1,661,775 | 2,713,707 
Nebraska .................... 200 750 1,500 AA A 
New SIOXICO MAA A dk eee ws 375,777 504,390 | 1,299,299 1,776,170 
North Dakota il li 30, 000 42, 000 129, 883 158, 348 
TN 43, 205 97, 810 61,514 177,875 58, 864 220, 001 
O O EESE 184, 440 465, 900 968,373 | 1,581,914 
A E bag EE RA 14, 748 33, 645 318, 159 552,390 | 1,147,027 | 1,447,750 
Washington ................. 145,015 389,046 | 1,263,689 | 3,426,590 | 2,474,093 | 4,700,068 
Wyoming ............- eese 589,595 | 1,080,451 | 1,870,366 | 3,183,669 | 4,014,602 | 5,457,953 

Total coscoss tu cezcets 4,624,824 | 8,829,722 | 18,113,635 | 27,656,918 | 33,752,853 | 45,786,130 

1903. 1904. 
State or Territory. DAR 
Quantity. Value. Quantity. Value. 
Short tons. Short tons. 

Arkansas .......... A TU ERE 2,229,172 , $3,360,831 2, 009, 451 $3, 102, 660 
CANOE S eene Duce e EMEERL T aeo UD VE a 105, 420 301,318 a 79, 582 a 377, 306 
Es A cess uétku ee ER E ER epa EE 7, 423, 602 9, 150, 943 6, 658, 355 8, 751, 821 
A CUR 4,250 13, 250 b 3, 480 b 13, 730 
Indian Territory ......... eo eso re oo tns 3, 517, 388 6, 386, 463 8, 046, 539 5,532, 066 
Nr ——nr— — q— ——P— 6, 419,811 10, 563, 910 6,519, 933 10, 504, 406 
Kansas....... NEM PERO REOR 5, R39, 976 8, 871, 953 6, 333, 307 9, 640, 771 
Missouri ance plac ias 4, 238, 586 6, 534, 297 4, 168, 308 6,837, 886 
Moni: costas da ae 1, 488, 810 2, 440, 846 1,358, 919 2, 194, 548 
II ie ns ucs | AMORE | da ads A NE 
New Mexico cr A 1, 541, 781 2, 105, 785 1, 452, 324 1, 904, 499 
AI eene 278,645 ' 418, 005 266, 128 378, 032 
A II Bau Ex ESSERE 91,144 | 221, 031 - 111,540 243, 588 
o coros ru A O M1 926, 759 | 1, 505, 383 1,195, 944 1, 983, 636 
LIS EPOR A 1,681,409 | — 2,026,038 | 1,493,027 1,943, 440 
Washington A 3,193,273 | — 5,880,679 | 3,137,681 5, 120, 931 
Wyoming ............ MM EE 4, 635, 293 | 6, 731, 281 5,178,556 6,747, 909 

Toti eis Du ERGO 43, 615, 319 | 65,312,013 | 43,013,075 65, 277, 229 


a Includes Alaska. b Includes Nevada. 


The production of coal in the several States and Territories in 1904 
and preceding years is discussed more in detail in the following pages. 
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ALABAMA. 


Total production in 1904, 11,262,046 short tons; spot value, $13,- 
480,111. 

The coal fields of Alabama form the southwestern extremity of 
the great Appalachian system which extends in a northeasterly- 
southwesterly direction from the northern part of Pennsylvania to 
the central part of Alabama. The coal-bearing formations, which 
become quite narrow in passing through Tennessee, widen out abruptly 
in the northern part of Alabama and cover about 40 per cent of the 
northern half of the State. The coal-producing areas within the State 
are divided into four distinct basins or districts, three of which— 
the Warrior, Cahaba, and Coosa-—derive their names from the rivers 
which drain them. 

The Warrior basin forms the southern portion of the Cumberland 
Plateau. The Cahaba and Coosa basins, long, narrow synclines, are 
separated from each other and from the Warrior basin on the west by 
narrow anticlines and fault valleys. 

The Blount Mountain basin is & synclinal spur extending from the 
Walden Ridge, in Tennessee, and is separated from the Warrior basin 
by Murfrees Valley. 

All of the coal produced in Alabama is of the bituminous variety, 
and a large proportion of it is coking coal. During the last decade a 
great number of coul-washing plants have been installed” by some of 
the more important producers in the Birmingham district, and it has 
been found that the average quality of the coke has been considerably 
improved thereby. At the present time about 70 per cent of the coal 
made into coke in Alabama is washed before coking. About two- 
thirds of the coal charged into the coke ovens is slack produced in 
mining operations. The total amount of coal charged into the ovens 
represents something over 25 per cent of the total product of the 
State. The yield of coal in coke varies from 56 to 60 per cent. 

The total coal-bearing area of Alabama is estimated at 6,000 square 
miles, underlying 19 counties, all of which are north of a line drawn 
midway across the State from east to west. In only 13 of these coun- 
ties, however, is coal produced on a commercial scale. The 13 coal- 
producing counties are Bibb, Blount, Cullman, Dekalb, Etowah, 
Jackson, Jefferson, Marion, St. Clair, Shelby, Tuscaloosa, Walker, 
and Winston. The principal coal-producing county is Jefferson, which 
contributes more than 50 per cent of the total output of the State, and 
in which are located the iron furnaces of Birmingham and its vicinity. 
Walker County, the second in importance, produces about 23 per cent 
of the total, and Bibb County, the third in importance, produces some- 
thing less than 15 per cent of the total. 
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Alabama is one of the 22 States whose coal output in 1904 exhibited 
a decrease as compared with the preceding year. In Alabama the 
decreased production was due for the most part to labor troubles in 
some of the larger mines in the State, particularly in those of the Ten- 
nessee Coal, Iron and Railroad Company and of the Sloss-Sheffield 
Steel and Iron Company. In the Pratt mines of the former company 
1,650 men went on strike in July and had not returned to work before 
the close of the year. At the Brookside, Coalburg, and Blossburg 
mines of the latter company about 2,000 men were on strike from July 
1tothe end of the year. The total working time lost by strikes in 
the State last year was equivalent to 20 per cent of the total time made. 
Had it not been for this lost time the total production for the State 
would probably have amounted to between 12,500,000 and 13,000,000 
short tons. As it was, however, the production fell off from 11,654,324 
short tons in 1903 to 11,262,046 short tons in 1904, a decrease of 
392,278 short tons, or 3.4 per cent. The value decreased from 
$14,246,798 to $13,480,111, a loss of $766,687, or 5.4 per cent. The 
average price per ton for all coal mined and sold or used in Alabama 
in 1904 was $1.20 per short ton, against $1.22 in 1903, when prices in 
Alabama, as in nearly all other bituminous coal-producing States, were 
advanced by the abnormal conditions brought about by the strike in 
the anthracite regions of Pennsylvania in 1902. 

The total number of men employed in the coal mines of Alabama in 
1904 was 17,811 for an average of 216 days, as compared with 21,438 
men for 228 days in 1903, and 16,439 men for 256 days in 1902. Of 
the total number employed in 1904, 876 men, distributed among 17 
mines, worked eight hours per day; 5,763 men, at 50 mines, worked 
nine hours, and 8,409 men, at 50 mines, worked ten hours. The num- 
ber of hours to the day for the other 3,460 men was not reported. 
The average number of tons mined for each man employed in 1904 was 
632.3, as compared with 543.6 in 1903 and 630 in 1902. Dividing these 
by theaverage number of working days in each of these years we find 
that the average tonnage per day per man was 2.46 in 1902, 2.38 in 1903, 
and 2.93 in 1904, indicating that the loss in production at the mines 
affected by strikes was partly made up by greater individual effort on 
the part of the workmen at the mines not so affected. The use of 
mining machines, while showing an increase in 1904 over 1903, did not 
materially affect the averages. During 1004 the amount of coal under- 
cut by machines was 741,170 short tons, as compared with 577,317 
short tons in 1903. The number of machines reported in use in 1904 
was 141, against 98 in 1903. There were 10 other machines installed 
in 1904, 5 of which were experimental and 5 were not in use during 
the year. 


H. Doc. 21, 59-1——29 
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The statistics of production in Alabama in 1903 and 1904, by coun- 
ties, with the distribution of the product for consumption. are shown 
in the following tables: 


Coal production of Alabama in 1908, by counties. 


County. 


.......s 


County. 


"n 


Bhelbys és ses cc ox 
Tuscaloosa 


Other counties and | 
small minesa......| 


Sold to ; 
local |Used at. Aver-| Aver- paa 
Loaded | trade | mines ; e| 88e daa 
at mines| and for Made Total Total ee is um- | Der of 
for ship-| used | steam jintocoke. quantity.| value. p er ber of aie 
ment. |byem-| an per | days Joe: 
ploy- | heat active.| Poy 
ees. i 
Short Short | Short Short Short 
tons. tons. tons. tons. tons. 
1,558,202 | 40,816 | 51,649 490 | 1,651,157 $2,278,061 ($1.38 232 | 2,380 
119, 680 | We P | JO nai canes 119, 830 191,728 | 1.60 289 211 
3, 563, 160 | 37,329 181, 979 2, 412, 364 | 6,194,832 | 7,346,973 | 1.19 226 | 11,725 
124,193 734 | 10,255 17,131 152, 313 210,610 | 1.38 217 481 
225,716 | 2,589. 1 12,897 1... soe es 240, 962 871,872 | 1.54 211 550 
303, 089 | 36,715 | 12,048 | 258, 540 610, 392 706, 235 | 1.16 214 | 1,295 
(2,149,851 | 11,397 | 29,615 | 174,522 | 2,365,385 | 2,726,550 | 1.15 234 | 3,949 
50,716 25 e AA 50, 841 70,750 | 1.39 234 143 
252,840 | 8,596 | 6,876 300 268, 612 344,019 | 1.28 244 704 
—_— | UH 
8,347,507 138, 201 (n 2, 863, 347 pares, 994 PAR 1.22 225 | 21, 438 
a Blount, Cullman, Dekalb, Jackson, and Marion. 
Coal production of Alabama in 1904, by counties. 
bee 
¡Sold to 
| local [Used at Aver.| Aver- A 
Loaded | trade | mines 2| O86 [A AS. 
atmines and for Made Total Total vd num- |berof 
for ship- used by| steam ¡intocoke.| quantity. | value, |PUCS| ber of cb 
ment. | em- | and a days | iov- 
ploy heat. * | active. | fie 
ees, " 
Short Short | Short Short Short 
tons. tons. tons. tons. tons. 
1,300,721 |. 4:207 | 46,145- occae secs. 1,386,079 /|$1, 913,225 ¡$1.38 228 | 1,962 
| 
128, 739 10 2A" | ae dies e 128, 989 119, 834 | 1.16 209 261 
3, 644, 904 | 25,530 [151,877 [1,999,352 | 5,821,663 | 6,808,349 | 1.17 213 | 8,927 
136, 407 BSG A EPA 144, 223 171,357 | 1.19 223 285 
120, 064 SSI ie OP) AAA | 128,307 205, 914 | 1.60 197 361 
161,858 | 1,774 | 13,981 | 485,799 663, 412 767,204 | 1.16 240 951 
2,336,460 | 12,754 | 45,804 | 188,455 | 2,583,473 | 2,945,473 | 1.14 213 | 4,176 
A A 41a aada ves 40, 356 64,495 | 1.60 170 145 
| 
290,973 | 36,350 | 7,028 31, 193 865, 544 454,260 | 1.25 | 227 743 
8, 195, 458 | 82,087 279, 672 2,704, 799 11, 262, 046 13, 480, 111 | 1.20 216 | 17,811 
| | 


a Blount, Cullman, Dekalb, Jackson, and Marion. 
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In the following table is presented a statement of the production of 
coal in Alabama during the last five years and the increases and 
decreases in 1904 as compared with 1903: 


Coal production of Alabama, 1900-1904, hy counties. 


[Short tons.] 


County. | 1900. ` 1901. | 1902. | 1903. 1904. pur eod DARE 
Hibbon do sedes: | 964, 785 "e 1,487,407 | 1,651,157 | 1,356,079 !.......... 265, 078 
POUR Esau steps eed: | 18,572 | 143,697 | 4 253,178 | @260,802 | a279,070 | 18,268 |.......... 
Cullman............. | 
Etowah.............- 20, 855 93, 591 101, 790 119, R30 128, 989 9,159 |.......... 
Jefferson ............ 5,255,296 | 5,549,715 | 5,855,536 | 6,194,832 | 5, 821,663 |.......... 373,169 
St. Claire 156, 270 110, 816 156, 243 152, 313 VA a 8, 090 
Shelby............... 135. 832 149, 132 136, 043 210, 962 128,307 i.......... 112, 655 
Tuscaloosa .......... 268,492 | — 374,718 | — 431,711 610,392 | | 663,412 | 63,020 |.......... 
Walker.............. 1,489,380 | 1,281,025 | 1,903,976 | 2,365,385 | 2,583,473 | 218,088 |.......... 
Winston ............- a 49, $63 69, 505 28, 686 50, 841 40,356 |.......... 10, 485 
Other counties and 
small mines ....... 35, 000 35, 000 (^) 7,810 c 86, 474 78,664 |.......... 
Total .......... | 8,394,275 | 9,099,052 | 10,354,570 | 11,654, 324 | 11,262,046 |.......... d 392, 278 


BUE i ic produ m N o cette distribution. 
UU Eee la and Jackson counties, 

It will be observed in the foregoing table that the principal 
decreases in production were recorded in Bibb, Jefferson, and Shelby 
counties, These were the counties in which the labor troubles were 
the most pronounced. In Shelby County two of the larger operations 
were practically suspended for the entire year. 

Coal was discovered in Alabama in 1824, and the United States cen- 
sus of 184Q reported a production of 946 tons for that vear. The 
census of 1860 reported an output of 10,200 short tons. While it is 
known that a considerable amount was produced in the State before 
and during the civil war, the United States census of 1870 reported a 
production in the State of only 11,000 tons. The real development of 
the coal mines of Alabama began in 1881 and 1882 with the discovery 
of large and valuable iron-ore deposits in the vicinity of Birmingham. 
The Birmingham ** boom” which followed was one of the first and one 
of the most sensational occurrences of the kind ever experienced in 
this country. The coal production jumped from 420,000 tons in 1881 
to 896,000 tons in 1882, and to 1,568,000 tons in 1883. In 1885 it reached 
a total of 2,492,000 tons. Then came the reaction and the collapse of 
the boom with a decrease in coal production for 1886 to 1,800,000 tons. 
After two years of “ liquidation" conditions settled down to a conserva- 
tiveand rational basis, and since 1888 the coal-mining industry of Ala- 
bama has developed rapidly with few and unimportant relapses. This 
is shown in the following table. The production for most of the earlier 
years (from 1840 to 1869) has been estimated. 
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Annual coal. production of Alabama, 1840-1904. 
Year. ES dnantitv. Yenr. Quantity. 
| Short tons. Short tona. 
di AEEY, O RET temas cate 44, 800 
A ETET, 150007 y neri a re ESI 50, 400 
A ENCODER LERNEN | 1,000 | nu — ÁREA 67, 200 
A e EEA EESE EEEE E ET Kooi AAA ENA 112, 000 
O iud eura rd ebbe IA eimai ten EE Es 196, 000 
|: MELOS 1:500-1 cid 224, 000 
CIT NND RC A AN | 1-500: 18 9E eS whee E Lr bia ae ED. 280, 000 
DI ERE 2, 000 | cnr CEPS 323, 972 
lx UA LM EAD E EE | D000) AS A Sen eicere pdiibad 420, 000 
YT SERERE MERO RR RR | 2, 500 i AA E ETE 896, 000 
O e co tasa ru T | IS Sie ten tea Nath RR 1, 568, 000 
ra el ero devs 3:000^ id died 2, 240. 000 
A Dae Mone tant a 3, 000 | A E E EE 2,492, 000 
pu AN A RO 400s IEE a ede imibatus 1, 800, 000 
O a a make E A RR a 1, 950, 000 
A A A A: 2, 900, 000 
A A IN 6,800 | ON 3,572, 983 
Miel en UA D do E 8:000. 1800: cue estet od viaa teta led on 4, 090, 409 
E erie netics BOO ASO ete or yas tette sepa cur idt nari: 4,759, 781 
O A 8.0001. O e etta OR e 5,529,312 
A EE EE sh ocdelny A O ete 5, 136, 935 
MC A teehee ate oth 10/000 TIME dat 4,397, 178 
O Mean E TOO NN 18092. A ree E ER dU 5,693, 775 
1963 NINE CPC atest: E E ER EN at bate 5, 748, 697 
1 MM AA E 807. oretenus eniti uet ri Lr 5,893, 770 
NR A OO O A aus oiled iain 6, 535, 288 
TUG So E dd ooh PA A Id eEtuE R 7,693, 416 
A A c: oce rti edic x deseo eus R, 394, 275 
E E CORNERS E U E E iren 9, 099, 052 
A EEEE SANT, 10000. 12009. 04 tsp Doer e aaar aes 10, 354, 570 
T, PEATE EEEE 11 000%. 1008 ada 11,654, 324 
O AN | 15, 000 TOO PANIS: ane 11, 262, 046 
LTD OPPORTUNUM HARTE | 16, 800 
| 


a United States census fiscal year. 


ALASKA. 


- 


The known coal fields of Alaska include about 16,000 square miles, 


but as less than one-fifth of the Territory has been surveyed, it is fair to 
assume that they actually embrace several times this arca. Geograph- 
ically the coal fields fall into four groups: (1) Those of the Pacific sea- 
board, (2) those of the Dering seaboard, (2) those lying near the Arctic 
Ocean, and (4) those of the Yukon Basin. In addition to these there 
are known to be extensive areas of coal-bearing rocks in the arctic slope 
region, as well as in other parts of the interior, but as these have only 
remote commercial value they need not here be considered. 

The coal fields of the Pacific seaboard, though relatively small in 
area, are of importance, both because of their accessibility and because 


a By Alfred H. Brooks. 
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they include the highest grade coal yet found in the Territory. There 
are two distinct types of coal in this province, both probably of Ter- 
tiary age. The lignitic coals are the most widely distributed, having 
been found on Admiralty Island, where little mining has been done, at 
various places along the shores of Cook Inlet in the Alaska Penin- 
sula, and in the Sushitna Basin. All these lignites are probably of the 
same horizon (Eocene), and they occur in seams from 2 to 20 feet in 
thickness. 

A second type of coal, which has been found in at least two locali- 
ties, is of a bituminous and semianthracitic character. This high- 
grade fuel occurs in & series of rocks covering at least 120 square 
miles in the basin of Bering River which empties into Controller Bay.“ 
A coal of similar character, which is probably of the same age, has 
been found in the valley of the Matanuska River. In both fields seams 
have been found up to a thickness of 30 feet. The Controller Bay 
coal lies within 95 miles of tidewater and about 100 miles from a good 
harbor on Prince William Sound, while the Matanuska coal, to which 
a railway is under construction, is about 30 miles from tidewater and 
150 miles from Resurrection Bay, a good harbor. Both these harbors 
are open to navigation throughout the year. 

So far as known the coals of the Bering region are chiefly lignitic; 
the largest fields are in valleys tributary to Norton Sound. This field 
would probably hardly be considered from a commercial standpoint 
were it not for the excellent market afforded by the placer camps of 
the Seward Peninsula. 

Though there are probably very extensive coal fields in arctic 
Alaska, it is only the coals which lie near Cape Lisburne which can 
now be considered a commercial factor. This field,? embracing at least 
300 square miles, lies adjacent to the arctic coast and embraces two 
coal-bearing horizons. The older is of Carboniferous age and includes 
seams of high-grade bituminous coal from 4 to 5 feet in thickness. 
In the younger horizon of Jurassic age have been found many com- 
mercial seams of a fair bituminous coal. Though these coals outerop 
close to tidewater, their exploitation and shipment, because of the lack 
of a barbor and because of the shortness of the open season, will be 
attended with great expense. They may, however, promptly be mined 
at a profit to supply the demand in northern placer camps of the 
Seward Peninsula, where coal commands a price varying from $30 
to $40 per ton in summer to $60 to $80 per ton in winter. 

The coal fields of the Yukon Basin, which are at present accessible, 
fall into two groups. The first includes those of the upper river, 

a Martin, G. C., The petroleum fields of the Pacific coast and the Bering River coal fields: Bull. 


U. S. Geol. Survey, No. 250. 
b Collier, Arthur J., The Cape Lisburne coal field: Bull. U. S. Geol. Survey, No. 259, p. 172-185. 
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which are lignitic and of Tertiary age, and occur in relatively small 
areas. The second group includes a belt pf Cretaceous coal-bearing 
rocks, which have been traced for some 200 miles along the lower 
Yukon.. These latter embrace low-grade bituminous coals which have 
been found in seams up to 4 feet in thickness. Though they do not 
compare in quality with the bituminous coals of the Pacific province, 
yet they have a prospective value for local use. 

In spite of its extensive coul fields and of the fact that Alaska is 
probably paying $2,000,000 annually for fuel, coal mining has been 
almost entirely neglected. The total output of coal reported to the 
Survey in 1904 was 694 short tons, and 747 tons in 1903. These figures 
are probably considerably below the actual production, but the total 
would not exceed 2,000 tons a year. 


ARKANSAS. 


Total production in 1904, 2,009,451 short tons; spot value, $3,102,660. 

The Arkansas coal field is located in the drainage basin of the 
Arkansas River, in the west-central portion of the State. It is a 
direct continuation eastward of the Indian Territory coal field, and 
extends from the western boundary line of the State, down the valley 
of the river, a distance of approximately 75 miles. With the excep- 
tion of an arm of coal-bearing formations in the Poteau and White 
Oak mountains at the south, the field contracts abruptly a short dis- 
tance from the Arkansas-Indian Territory line, to about 25 miles in 
width, and so continues to the eastern extremity. 

The Arkansas coals vary from bituminous to semianthracite in 
character, the latter grades having a high reputation as a smokeless 
domestie fuel, its smokeless qualities causing it to be received with 
great favor in the larger cities of the Mississippi Valley. It burns 
with a short, hot flame, and leaves a comparatively small amount of 
ash. In its fracture and appearance, however, it is like many of the 
varieties of bituminous coal. All of the coals of the State are used 
for locomotive and other steam fuel, principally, and also for domestic 
purposes. None of them is coked at the present time, and as a usual 
thing, they do not possess qualities suitable for coke making. 

Sebastian County, in the extreme western portion of the State, is 
the largest coal-producing county, about two-thirds of the entire out- 
put of the State being mined within its limits. The other coal-pro- 
ducing counties are, in order of importance, Franklin, Johnson, Pope, 
Logan, Washington, and Scott. 

There were no machines reported in use in the Arkansas coal mines 
in 1903, nor in 1904, 

The coal production of Arkansas in 1904 amounted to 2,009,451 
short tons, valued at $3,102,660, against 2,229,112 short tons valued at 
$3.300,831 in 1903, showing a decrease in the later year of 219,721 
short tons in quantity and of $255,171 in value. This is only the 
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second time in ten years that the output in one year was less than that 
of the preceding one. The first exception to a steadily increasing 
yearly production was in 1899, when the output was shortened by 
labor troubles. 

A combination of causes contributed to the decreased production in 
Arkansas during 1904. The losses were all made in Sebastian County, 
all the other counties showing gains over 1903. The most important 
factor in the lessened production from Sebastian County was the flood- 
ing of four of the larger operations resulting in the entire suspension 
of work at three of them for over six months, and of the other one 
for nearly that length of time. On June 6, after several days of heavy 
rain, Mines Nos. 1 and 9 of the Central Coal and Coke Company and 
Nos. 1 and 2 of the American Smokeless Coal Company were drowned 
out, and only one of them was reopened before the close of the year. 

The second inducing cause of decrease in Sebastian County's pro- 
duetion was the increased utilization of fuel oils by the railroad loco- 
motives in Texas, which had previously formed one of the important 
outlets for this coal. Finally, the unusually low prices prevailing in 
the county during the year caused the shutting down of quite a num- 
ber of small mines working on some of the thinner seams. The con- 
struction of the Midland Valley Railroad from Hove and Greenwood, 
Ark., to Tulsa, Ind. T., is resulting in the opening up of a number of 
new mines which will eventually considerably exceed the capacity of 
those whose operations were suspended in 1904, but these new opera- 
tions had not been completely developed and did not contribute greatly 
to the production in 1904. 

The State was practically free from strikes in 1904, two mines only 
heing affected during the year, and the idleness in each case was for 
but a brief period. 

The statistics of production by counties during the last two years 
with the distribution of the product for consumption are shown in the 
following tables: 


Coal production of Arkansas in 1903, by counties. 


! Sold to | | Aver.| AVET- 
Loaded local | Used at £ nra age | Average 
County at mines! trade mines for Total | Total | ane num- , number 
y. for ship- and used steam 'quantity.' value. I ph ber of |. of em- 
ment. | by em- and heat. | De days | ployees. 
| ployees. | e active 
Short | Short f Short Short | | | | 
fons. lons. tons. | long. | | 
Franklin. eoru 387, 234 2,153 5,497 | 394,884 | $491,20% $1.24 227 | 650 
Johnson ........... sese 192,536 | — 1,350| 6,113! 195,999 | 306,807 ' 1.54 | — 202 429 
LM e | 24,576 1,790 920. 27,956 58,139 12.13 | 203. 80 
Pos | 41,195 1, 104 6,537 | 48,836, 167,498 ` 3.43 200 : 247 
| 
Sebastinn............... 1,469,631 | 13,836 | 46,421 1,528,888 | 2,276, 293 ! 1.49 Q8 — 2,082 
Ouachita, Perry, and | 
6a 


BOULE capita dema 28, 816 176 1,288 | 30,279 60,892 | 2.01 196 
uc NE, n — I 
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Coal production of Arkansas in 1904, by counties. 


Sold to Aver.| AVer- 
Loaded local Used at e | age | Average 
County. at mines| trade [|minesfor| Total Total ag num- | number 


torship-|and used| steam |quantity.| value. E berof | of em- 


ment. by em- |and heat. len days | ployees 
ployees. active 

Short Short Short Short 

tons. tona. tons. tons. 
Franklin ................ 400, 994 2, 000 5,500 | 408,494 | $582,703 ¡$1.43 168 695 
Johnson... ce en 210, 062 2, 050 5,555 | 217,667 392, 445 | 1.80 175 652 
Logan PP E 30, 700 8,770 830 35, 300 77,461 | 2.19 194 115 
POPC: oes ci en iE 41, 053 460 6, 975 51, 488 168, 245 | 3.27 , 189 229 
Sebastian................ 1, 174, 620 24, 514 35, 620 | 1,231, 794 | 1,780,203 | 1. 44 158 2, 820 
Scott and Washington...| 59,720 1,068 920 61, 708 101, 603 | 1.65 194 69 
Total. zm t 1, 920, 159 33, 892 55, 400 |2,009, 451 | 3,102,660 | 1.54 165 4, 580 


The statistics of labor employed in 1904 show a decided increase in 
the number of men as compared with 1903, but a still more decided 
decrease in the average working time. The number of employees 
increased from 4,157 in 1903 to 4,580 in 1904, while the average work- 
ing time decreased from 223 days to 165 days. The average produc- 
tion per man in 1904 was 438.7 tons, against 536.2 in 1903 and 540.7 
in 1902. The daily production per man was 2.66 in 1904, 2.4 in 1903, 
and 2.88 in 1902. The average number of hours to the day was eight 
in both years. A statement of the production of coal in Arkansas, 
by counties, during the last five years, with the increases and decreases 
in 1904 as compared with 1903, is shown in the following table: 


Coal production of Arkansas, 1900-1904, by counties. 
[Short tons.] 


County. 1900. | 1901. | 1902. 1903. rd ences 
Franklin ............ 338,013 | — 394,884 | 408,494 | 13,610 |.......... 
Johnson...........-- 193,258 | — 198,999 | — 217,667 | 18,668 |.......... 

a442,466 | — 504,916 
Logan .......- eene 21,751 27,286 85,300 | 8,014 |.......... 
Pope .....-eeneene 34, 966 48,836 51,488 | — 2,652 |.......... 
Sebastian............ 999,479 | 1,305,190 | 1,325,181 | 1,528,888 | 1,234,794 |.......... 294, 094 
Other counties and 
small mines ....... 6, 000 6, 000 30,763 | — 530,279 61,708 | 31,429 |..... ss 


Total.......... 1,447,945 | 1,816,136 | 1,943,932 | 2,229,172 | 2,009,451 |.......... c 219,721 


a Includes also production of Logan County. 
b Includes also production of Perry County. 
c Net decrease. 


According to the United States census for 1840 a small amount of 
coal (220 short tons) was mined in Arkansas during that year. With 
the exception of 9,972 short tons mined in Missouri and 400 tons from 
Iowa mines, this was the only coal produced west of the Mississippi 
River in that year, and for the next twenty years these were the only 
States west of the Mississippi from which any coal production was 
reported. The industry in Arkansas did not develop rapidly during 
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the earlier years, as the census of 1860 shows a production of only 200 
tons, and that of 1880 a total of 14,778 short tons. During the last 
twenty years the production has increased rapidly, there being but 
four years in which a decrease in production was shown. The maxi- 
mum output was attained in 1903, when a total of 2,229,112 short tons 
was produced. These facts are exhibited in the following table: 


Annual production of coal in Arkansas, 18-40-1904. 


[Short tons.] 


Year. | Quantity. Year. Quantity. 


O A a | OO A BOD ot IR 535, 558 
JR e Ota akc OE DUOC | NLSUds or od oc cac sti EA ENS ates 574, 763 
1880 ..... POM A AR | 14,778 IO MN HENRI 512,626 
|) ee ee A | 20,000 |l 1803 tall 598, 322 
1882... noni HO 25.000 || 1806......0.cccccecceaeeececceucceceeee 675, 374 
TT. MIR NE ees es net etait | B0, 00O || 18g. cuc ee sce A 856, 190 
E II oop asus | 75,000: A sesh r E 1, 205, 479 
O A | 100,000 | 189... cessere 843, 554 
CC PM ERROR PU 125,000 || 1900... liess 1,447, 945 
1887 ..... "oH ENE | 129,600 | 1901:2 200: ds 1, 816, 136 
CC TA ETE 1, 943, 932 
o IR We oR eee 279,584 | 1903......... GTP 2, 229, 172 
unite to as ola 399, 858 | 1904........ HEP NES 2, 009, 451 
A "eg 542, 379 | 
CALIFORNIA. 


Total production in 1904, 78,888 short tons; spot value, $375,581. 

All of the coal produced in both California and Oregon is lignitic in 
character. There are in California a number of rather widely sepa- 
rated lignite areas, the chief of which being the Mount Diablo and 
Corral Hollow fields. "The principal production is from the counties of 
Alameda and Contra Costa, while small amounts are mined in Kern, 
Monterey, Riverside, and Siskivou counties. The Corral Hollow field 
is located in Alameda County, and Mount Diablo in Contra Costa 
County. Two other areas which have produced small amounts of coal 
are the Ione field, in Amador County, and a small area near Elsinore, 
in Riverside County. In a number of other counties coal or lignite 
beds have been prospected to a greater or less extent, and Butte, Del 
Norte, Orange, Fresno, Monterey, San Diego, and other counties have 
produced small amounts in the past. Some recent prospecting has 
been done in Fresno, Mendocino, Placer, Orange, and Trinity counties, 
but little encouragement is held out for any extensive development. 
The greatly increased production and increasing use of crude petro- 
leum as a fuel has not encouraged the development of the coal-mining 
industry in California in the last few years. It is believed, however, 
that the recent demonstrations made at the Geological Survey Coal 
Testing Plant at St. Louis, and which have shown the excellent pro- 
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ducer-gas making qualities of lignite, will create a demand for this 
class of fuel and greatly stimulate production in this State. | 

The production of lignite in California in 1904 amounted to 78,888 
short tons, valued at $375,581, as compared with 104,673 short tons in 
1908, valued at $294,736. This indicates a decrease in quantity of 25,785 
short tons in 1904, and an increase in value of $80,845. This increase 
in value, in spite of the smaller production, was due to the fact that 
all of the product of the Tesla mine, the largest producer in the State, 
was shipped to Stockton and manufactured into briquettes. The 
value is given for the briquetted fuel. The plant at Stockton is of 
new construction and has'a capacity of about 125 tons per day of ten 
hours. The briquettes produced are round convex lenzes or *“‘ boulets” 
weighing from 6 to 8 ounces. Asphaltic pitch from California crude 
petroleum is used as a binder, the reduction from the crude petroleum 
to pitch being done at the plant. The briquettes are compressed 
under very heavy pressure, and each one is dropped 25 feet to a 
storage bin shortly after leaving the press. So far as the writer is 
informed this is the only coal briquetting plant in practical operation 
in the United States up to the close of 1904. There are, however, a 
number of experimental plants in operation, and several plants are 
under construction or in contemplation. One of these is at Oakland 
and another at Pittsburg, both in California. 

The decrease of production in California in 1904 was due in most 
part to the mines at Pittsburg being shut down awaiting the completion 
of the briquetting plant. In the following table is presented a state- 
ment of the coal production of California since 1889, with the distri- 
bution of the product for consumption: 


Distribution of the coal product of California, 1889-1904. 


Sold to Aver- 


Loaded | local | Usedat a age | Average 
Year. nt mines jtrade and) mines for] Total | Total pii ce | num- | number 
for ship- | used by | steam  |quantity.| value. ber of | of em- 
ment. em- | and heat. tn. | days | ployees. 
ployees. active 
Short Short Short Short 
tons, tons. tona. tona. 
1889... col p e wae asd - 111,128 3, 146 7,546 | 121,820 | $288,282 | $2.37 |........l...ooooo.. 
INO oca dde aut |. 103, 436 2, 121 5,154 | 110,711 ! 283,019 2. 56 301 364 
jo AMA awe eee E 86, 783 3,424 3, 094 93, 301 204, 902 2. 20 222 256 
A Ac eed s 73,269 9,679 2, 230 85,178 | 209, 711 2. 46 204 187 
TRUM SI Lo Les Read 64, 733 9, 336 2, 534 72,603 | 167,555 2.31 208 158 
pa AAA cab cre ated wavs 52,736 8, 143 6, 368 67,247 | 155, 620 2.31 232 125 
A acest ae Ms 60, 440 12, 171 2, 842 79,493 | 175,778 2.33 202 190 
bo TR FU 69, 608 4, 537 4, 399 78,544 | 166,123 2.12 297 157 
STE Lis se ehe MR RES 74,762 | 6, 869 4, 361 85,992 | 201,236 2.34 150 363 
PSUR A SR Cx ade 123, 568 15, 996 4,724 | 144,288 | 319,915 2. 43 265 284 
ISUU S a 151,041 , b, 242 4,432 | 160,715 | 428,333 2.67 291 363 
D ITANE ' 160,508 4,550 6,650 | 171,708 | 523,231 | 3.05 309 378 
OOM AAA | 132, 506 | 697 17,916 | 151,079 | 394,106 2.60 289 423 
WM it tia 79,485 1,721 3,778 $41,984 | 254, 350 2. 99 312 207 
1903: ao edes vans | 83,339 : 6, 808 14,526 | 104,673 | 294,736 2. 82 307 203 
1901. A EE 


74, 656 3, 840 392 78,888 | 375,581 4.76 282 168 
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The records of the State Mining Bureau of California show a pro- 
duction of coal in that State as early as 1861. It was at that time one 
of the fifteen coal-producing States. During the latter part of that 
decade and of the one following, the production of California exceeded 
100,000 tons annually, and reached a maximum of 237,000 tons in 1880, 
Since 1881 the production has been rather irregular, having been 
largely regulated by the imports of Australia and British Columbia 
coals. The receipts of Australian coal have depended principally 
upon the wheat production and shipments from the Pacific coast. 
Vessels bringing Australian coal as return cargoes have very low 
freight rates. During the last few years the production of oil in the 
State has also had considerable influence on the production of Cali- 
fornia lignite. The following table shows the total production of the 
State since 1861: 


Coal production of California, 1861-1904. 


[Short tons. J 


Year. Quantity. l Year. Quantity. 
E EE EET 6,620 | 1883.2... cece eee n | 76, 162 
1800. coated aeq dew dubiam oc deer: 23,400: IBA MM DE | 77, 155 
| r2 NM HP seed atest $3. 200. 1 1880. see ect e ebuis 71,615 
1804 2. 11 A OPU eee wees 50,700 | IBRO; a eaeeeew esos | 100, 000 
1565 fes eok ecd tunt amate eate d at 60, 3 T I. v OMS DRE A A TEMOR | 50, 000 
O tue gerer E KI UIO IRAN MR PS | 95, 000 
V TNR RENE AA ENDE | 121/690. O 2 a5 cee tsa we ve e D ier IUS 119, 520 
O TRO | 143:076..:1:1890. ite cod bien Gta area Rs Sree 110, 711 
1569 MU | 157, 234 | 150152525 A REP CREAN 93, 301 
A ea Le o d tora | DIE UNE TP | 85,178 
187] zo eue spud ete OL a eae 152403. 1809, See hens xe. a leis Roch ted Pede etit 72, 603 
A A EI D deus 190, 559 | UCET ARR TENES S | 67,247 
Ii bte ale EI A a a a aa 75,453 
yt A E EAEE 215, 352 | 1800 A atl Oh is 78, 544 
A SEO en A EASE 166, 638 | 1897.......... NET ERN $7, 992 
yp HT A cer ve so eie iae sa 145, 888 
A EEE 107 280. RE A Peu dadeo ee ee CO ees ads 160, 915 
E A A ee ange 134,237 A EX RR Mon dt ee 171, 708 
iL TOS 00 H7,879 | O E HUGE RR EORR 151,079 
TO Oy cided O ae onc | 236, 950 | 1902 ree A E ET 84, 984 
D M E MU DS "ur A mE | 104, 673 
1888 NM CIO E E RE | 112,592 | jj: E | 78, 888 


a United States census, fiscal year. 
COLORADO. = 


Total production in 1904, 6,658,355 short tons; spot value, $8,751,821. 
The coal-producing areas of Colorado may be divided into three 
groups, the Eastern, Park, and Western, the fields of which are sep- 
arated by areas of great elevation and erosion. The groups are sub- 
divided into distinct fields as follows: The Eastern group into the 
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Raton, Canyon City, and South Platte; the Park group into the Middle 
Park and Como, and the Western group into the Yampa, Grand River, 
and La Plata. 

The coal-bearing rocks of Colorado are confined to the Upper Cre- 
taceous Measures, and with but few exceptions all of them are found 
in the Laramie formation. The coal-bearing formations are found 
along both the eastern and western flanks of the Rocky Mountains. 

The coals of Colorado embrace practically every variety of coal, 
from lignite to anthracite. Many of the bituminous varieties are 
excellent coking coals, the coke produced from them supporting 
important iron-making industries in different portions of the State. 
Nearly 20 per cent of the total output of Colorado is made into coke, 
and nearly all of the coal is washed before being charged into the ovens. 

The coal fields of the State are described in great detail in Mineral 
Resources of the United States, 1892, and in the Twenty-second Annual 
Report of the Geological Survey, Part III. There are 16 counties in 
Colorado producing coal, the most important of which is Las Animas 
County, which produces between 40 and 45 per cent of the total out- 
put. Huerfano County, the second in importance, produces some- 
thing less than 20 per cent of the total. The other counties in which 
coal has been produced are Arapahoe, Boulder, Delta, El Paso, Fre- 
mont, Garfield, Gunnison, Jefferson, La Plata, Larimer, Mesa, Pitkin, 
Rio Blanco, Routt, and Weld. 

Labor troubles which kept the coal mining industry of Colorado in 
an unsettled condition during 1903, were considerably in evidence dur- 
ing 1904 also. There were apparently not so many men on strike in 
1904 as in the preceding year, but the total time lost was greater, and 
the average time lost per man in 1904 was 125 days against 57 days in 
1903. The apparently smaller number of men on strike in 1904 was 
due to the fact that the places of many of the strikes were filled by 
new men and the mines were not obliged to close down. That these 
new miners were not able to produce as much coal as the old men is 
shown by a decrease in the production of the State from 7,423,602 short 
tons in 1903 to 6,658,355 short tons in 1904, and by the fact that the 
average tonnage per man per day decreased from 3.28 in 1903 to 3.14 
in 1904. Ina number of cases only a portion of the regular workers 
were on strike and the mines were kept open with a reduced force. 
The average price per ton showed an advance from $1.23 to $1.31, 
and the total value decreased less in proportion than the product, from 
$9,150,043 to $8,751,821. The decrease in production was 765,247 
short tons, or 10.3 per cent, while the value fell off $399,122, or 4.4 
per cent. 
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During 1904 the number of men employed in the coal mines of Colo- 
rado was 8,123, who worked an average of 261 days as compared with 
9,229 men for 245 days in 1903. In 1904 the average production per 
man for the year was 819.7 short tons, while the daily production per 
man was 3.14 tons; in 1903 the yearly production per man was 804.4 
tons, and the average daily production 3.28. Of the total number of 
men employed in 1904, there were 2,058 at 55 mines which worked 8 
hours per day, 11 mines employing 432 men worked Y hours, and 57 
mines, employing 5,583 men, worked 10 hours. 

The statistics relating to the undercutting of coal by machinery show 
that the number of machines in use in Colorado decreased from 157 in 
1903 to 125 in 1904, while the machine-mined tonnage decreased from 
1,270,221 to 945,965. This decrease in the mechanical production of 
coal was probably due to the labor troubles previously referred to. 

The production, by counties, in 1903 and 1904, with the distribu- 
tion of the product for consumption, is shown in the following tables: 


Coal production of Colorado in 1908, by counties. 


im Usedat Aver.| AVer- 
Loaded trade mines Made age age |Average 
County oe arid a into To TORRE price num- number 
P- | used by steam | coke. quantity.| value. ber of| of em 
ment èm: pas ton. | days |ployees. 
ployees.: heat. active. 
Short Short Short | Short Short 
tons. tona. tona. tons. tons. | 

Boulder ........... 721,986 | 38,183 | 43,755 |.......... 803,924 ,$1,202, 867 ¡$1.50 184 1,221 
Delta .............. 4,960 | 8,009 lino 13,029 | 19,510 | 1.50 | 217 49 
El Paso............ 127,579 | 78,336 | 1,882 |.......... 207, 797 267,893 | 1.29 234 307 
Fremont........... 681,967 | 23,453 | 28, 438 |.......... 633,858 | 1,110,373 | 1. 75 257 881 
Garfield ........... 167, 299 4,498 | 4,557 |.......... 176, 354 208, 926 | 1.18 161 278 
Gunnison.......... 330, 781 2,600 | 7,304 95,919 | 436,604 626, 359 | 1. 43 263 565 
Huerfano.......... 1, 283, 594 6,496 | 29,576 |...a..... 1,319, 666 | 1,757,722 | 1.34 267 1,549 
La Plata........... 136, 682 6,161 193. aure decns 143, 637 214, 431 | 1.49 229 202 
Las Animas ....... | 2,009,868 | 37,491 | 59, 586 |1, 106, 798 3,213, 743 | 3,191,565 | .99 264 3, 664 
Mesa .............. | 27,680 792 20 roten 28, 452 42, 628 | 1.50 169 57 
A tee eee 2 d aes us| knee vate oe 2,779 4,175 | 1.50 117 14 
Weld .............. | 61,747 | 28,325 | 4,420 .......... 94,492 | 146,544 | 1.55 | 202 192 
Other countiesa... 161,690 3,736 | 8,173 | 170,175 | 346,774 353, 495 | 1.02 233 250 
Small mines....... RUNE 9407 [Lir Loc edes: 2, 497 E A MS erp ee 
Total ........ | 5,618,833 | 243,312 '188, 565 |1, 372, 892 |7, 423,602 | 9,150,943 | 1.23 | 245| 9,229 


| 
aArapahoe, Larimer, Pitkin, and Rio Blanco. 


[i 
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Coal production of Colorado in 1904, by counties. 


ym n pns at a 
oca nes um- 
Loaded at de Made Total Total age ber of Number 


ra 
County. Jahipment, And usedi steam | coje, |auantity.| value, |For days |pfoyees. 
ployees.| heat. 
Short Short Short Short Shor 
tons. tons. tons. tons. tons. 

Boulder i...» 670,263 | 26,961 | 39,600 |.......... 736,824 $1, 198, 813 i1. 63 219 1,109 
Dell AAA 18, 000 3, 363 oso] TVAE 21,683 27,619 | 1.27 236 31 
E PESO 21120 520 208 828 | 38,271 | 6,419 |... os oe 248, 013 338,311 | 1.36 266 371 
Fromo 2i ey ons 230, 014 1,01€ 10,109 dre 256, 200 527,212 | 2.06 214 552 
E AA A 186, 264 0,329 | 6902 1... 198, 545 242,089 | 1.22 218 196 
Guünnison.....z 385, 299 4,042 | 9,918 95,286 | 494,545 710,357 | 1.44 215 144 
Huerlano..5iiss 1, 151, 606 5.4350 | 80, AD: [nas 1, 187,905 | 1,754, 904 | 1.48 277 1, 363 
Pe v 137, 888 6,492 | 1,300 400 | 146,080 215,173 | 1.47 234 233 
Las Animas ....... 1,873,809 | 31,732 | 55,230 | 848,182 |2, 808, 953 | 2, 977,215 | 1.06 281 3, 202 
MOM a | 22, 900 E A cates vs x 26, 450 36,505 | 1.38 194 62 
a A. NR A PP 5,568 8,603 | 1.55 | 206 17 
WEIN atados 206,788. | 26.187 | BOLT aao sone 118, 862 202, 158 | 1.70 223 195 
Other countiesa...| 232,778 | 7,722 | 11,989 | 152,808 | 405,297 | 506,787 | 1.25 | 280 348 
O APA AAA AAA vi ico 3, 430 6, 075 

Total ........ 5,193,932 | 180,084 |187, 663 [1,096,676 |6, 658,355 | 8,751,821 | 1.31 | 261 | 8,123 


a Adams, Jefferson, Larimer, and Pitkin. 


There were 8 of the important producing counties whose production 
increased in 1904, and 5 in which the output was reduced. The prin- 
cipal losses were sustained by Fremont, Huerfano, and Las Animas 
counties. "These facts are shown in the following table: 


Coal production of Colorado, 1900-1904, by counties. 


[Short tons.] 


County. | 1900. | 1901. 1902. 1903. | 1904. ora I der 
Boulder ............. 574,334 482,975 | 806,371 | 803,924 | 736,824 |.......... | 67,100 
A AAA aos asa dei 9, 350 13, 029 21, 683 SO oues 
El PAW Gee ox 94, 334 175, 979 218, 549 207, 797 248,013 | 40,216 |.......... 
Fremont............. | 619,413 536, 313 695, 999 633, 858 O seran 377,658 
Gare o cososiiss | 141, 159 173, 707 207, 262 176, 354 108, 645.1 22-308 licis 
GUIDO SOM oc raa 432, 555 397, 043 364, 874 436, 604 | 494,545 BLU [.:.o 52258 
Huerfano............ 854,94 918,609 | 1,189,313 | 1,319,666 | 1,187,905 |.......... 131,761 
Jefferson ............ OA sss DP ru EA 129,168 | 129,168 |.......... 
La Plata...... T 123, 524 144, 892 155, 029 143, 637 146, 080 D E T e D NO 
Las Animas.......... 2,123,411 | 2,476,138 | 3,245,271 | 3,213,743 | 2,808,953 |.......... 404, 790 
PUEDE uaisaiipoursims 175, 942 325, 872 414, 244 342, 054 200 UE le secas 73,048 
Pana cian. aieo IS 1,558 3, 180 2,775 5, 568 Mi Oe ae 
Wall A 80, 015 33, 374 73, 681 94, 492 lim | 9490 |... 
Other counties....... | 21, 733 83, 555 18, 220 35, 669 37,003 A E 

CO ds | 5,244,364 | 5,700,015 | 7,401,343 | 7,423,602 | 6,658,355 |.......... | a 765, 247 


a Net decrease, 


Digitized by Google 
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Coal mining as an industry in Colorado began in 1864, a production 
of 500 short tons being recorded for that year. In 1876 the produc- 
tion reached for the first time & total exceeding 100,000 tons, and six 
years later, in 1882, had reached the 1,000,000 ton mark. Since that 
date the increase has been almost uninterrupted, there being only three 
instances ten years apart (in 1884, 1894, and 1904), when the produc- 
tion showed a decrease of any importance, and only four altogether in 
thirty-five years. The largest decrease, as shown in the following 
table, was made in the “ hard times” year of 1894: 


Coal production of Colorado, 1864-1904. 


[Short tons.) 


1 
1 


Year Quantity. |, Year Quantity. 
| 

A Wacae erste wine Sue we ue Estee 600 | AAA A a ee 1, 356, 062 
TROD ocx A hae wd T eee ae A O ia a aea 1, 368, 338 
A E a AO A TA A A 1,791,735 
A EOS PRECOR ERI wre Vcace toe 17,000 o Loo A SAT Ra RR | 2,185,477 
IBS Ais wins eo DEEST ee M ES 10:900 | LBRO Liu rer P ERR EUREE RAE EIS |. 2,997,181 
A A ares A A options Stone eas 3,077, 003 
INTO. rad ATO On eer De eee au RM 4 500:1 ABS) C esee So DRE eee RESI Rp E wn AUR E 3, 012, 632 
DBT Savers tbe dx d ir e as 15:000: ARI da 3, 510, 830 
Lr M P Cm 05/5407]. a E ales 4, 102, 389 
lRYÓ (visis CEP OS Sees 69.997 | TSO cce due yw Rr e re e e me 2,831, 409 
A € TE 312 | A Pare tuae Rd woes 3, 082, 982 
ID a 98, 838 | A epee aoe eeeek eee os : 3, 112, 400 
Ly P A e SS VDT 666: ) AA E AAA 3,361,703 
b vy A II tehenseeesuzeeet 160,000 || 1898.00... 0 cece cece c ee cece een 4,076, 347 
18/8 ida A E 200, 630 | UI Aa 4,776,224 
TNO AAE ETE AE E E 800 732 il TODO ar ino 5, 244, 364 
VASO Ti A aa 402.447 Y A o pn XC RR cer a 5, 700, 015 
18A] 95m devicti A hd dcin vidaioa 106, TAN 1902 oe eta leans tbi 7,401, 343 
D Boto P Mule O Due ee ds 1,061;479 | 190]. cid Be Yes 7,423, 602 
io —————— 1, 229, 593 | A aheted phat SvibHr A Ru pas 6, 658, 355 
IRSE is fe Sid Oe ee Sa a eRe aad ee Td 


1, 130, 024 | 


a United States census, fiscal year. 


GEORGIA, 


Total production in 1904, 383,191 short tons; spot value, $466,496. 
Portions of two counties in the extreme northwestern corner of 


Georgia are underlain by the Coal Measures of the southern Appa- 
lachian coal fields. The Walden basin of Tennessee crosses Dade 
County in Georgia, and extending southwesterly becomes the Blount 
Mountain and Warrior basins in Alabama. The Lookout basin, a nar- 
row outlying. area extends from Etowah County in Alabama in a 
northeastly direction into Walker County, Ga. The total area of 
the coal fields in Georgia is estimated at 167 square miles, the small- 
est of any State coal fields, and not all of which is workable. Exten- 
sive operations are carried on in both counties, however, some of this 
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coal being highly prized as a steam fuel and finding a ready market 
for bunker coal at Brunswick and other coast cities. It also makes an 
excellent coke, and about 30 per cent of the output each year is made 
into coke which is sold to the furnaces at Chattanooga and other points 
in Tennessee and Georgia. 

The production of coal in Georgia for 1904 amounted to 383,191 
short tons, valued at $466,496, against 416,951 short tons, valued at 
$521,459, in 1903, showing a decrease of 33,760 short tons in quantity 
and of $54,963 in value. 

A large part of the work in the coal mines of Georgia is done by 
convicts leased from the State government. No machines are used in 
the mining of the coal. The mines are worked on a basis of a ten- 
hour day. 

The statistics of production for the last sixteen years, with the dis- 
tribution of the product for consumption, are presented in the following 
table: 


Coal production of Georgia since 1889. 


Sold to vep) Aver 
Loaded local Used at ito age |Average 
Your atmines| trade |minesfor| Made Total Total Hcc num- (number 
i for ship- and used | steam |intocoke.|quantity.| value. P er | ber of | of em- 
ment. by em- [and heat. s days |ployees. 
ployees. * | active. 
Short Short Short Short Nhort 
tons. tons. tona. tons. tons, 
e AA 46,131 158 15,000 | 164,645 | 225,934 | $338,901 | 81.50 |........'......... 
TRO AA 01, 919. AA [edane 170,388 | 228,337 | 238,315 | 1.04 313 425 
I80]1.4 beeen cher 15, 000 1, 000 5,000 | 150,000 | 171,000 | 256,500 | 1.50 312 850 
Io 52, 614 250 3,756 | 158,878 | 215,498 | 212,761 .99 277 467 
E 62s ben ewes 196, 227 lou eewws Ene 4,869 | 171,644 | 372,740 | 365,972 . 98 342 136 
MOr—— 178,610 |.......... 8,978 | 166,523 | 354,111 | 299,290 .85 304 729 
1893, 05.220 wx 135, 692 150 6, 256 118,900 | 260,998 | 215, 863 .83 312 848 
1800.27: 05e tiues 120, 496 875 7,520 | 109,655 | 238,516 | 168,050 . 70 303 713 
Y dis 120, 398 | 1, 481 5, 500 65,490 | 195,869 | 140, 466 .42 304 469 
IBUS. A 135, 926 890 5,650 | 101,721 | 214,187 | 198,169 .81 2 504 
1899... c renee © 149, 9H 440 6, 150 76,967 | 233,111 2323, 344 1.00 302 967 
WO 160, 889 1,305 6,895 | 146,408 | 315,557 | 370,022 | 1.17 278 597 
1901. 2 kis 249, 581 550 1, 930 90,764 | 342,825 | 411.655 | 1.20 291 766 
1902. 5555 0 25 278, 847 1, 700 3,080 | 130,456 | 414,083 | 589,018 | 1.42 312 795 
TQS se 505 cce uz 267, 369 812 2,218 | 146,552 | 416,951 | 621,459 | 1.25 298 681 
194... 243, 244 1, 000 6,677 | 132,270 | 383,191 | 466,496 | 1.22 222 881 


a 0 ncn 


The Eighth United States Census contains the first authentic state- 
ment of production of coal in Georgia. This report, which is for 1860, 
gives the production in that year as 1,900 short tons. The census for 
1870 does not mention any production in Georgia for that year. The 
Tenth Census (1880) reports an output of coal for the State of 154,644 
short tons, since which time the production has been reported in Min- 
eral Resources of the United States, as shown in the following table. 
The statistics for the years 1861 to 1879, inclusive, have been estimated 
by the writer. 
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Coal production of Georgia, 1850-1904. 


[Short tons.] 


Year. Quantity. Year. Quantity. 
LC TI m 1:000] 3883 do ee da Le 155, 000 
A A sean eee DOO A nce ds cc sci ticle cen hates 150, 000 
D "LoT 9-500 IRBS cocos is ERN 150, 000 
CMM DT O 6,000 || 159b dee sou DEDE Douce res toda 223, 000 
o A EEIEIE ee are A A 813,715 
RN 10, 000 A rye EE 180, 000 
ID idol lind ox hn etek ats Cee 8,000 |! 1889..... beg nd Ne e Tl 225, 934 
TRO RETO 8:000. ISO iaa 228, 337 
JE DM ERRARE CREATURE 10, 000 | LU MORTC NITE 171,000 
A AAA 12:000. || A eae ossa ove tee ted 215, 498 
185 PDF RENTEN 15:000. | O basse dent e 72,740 
a uides E e trs PUTANS CREER 354, 111 
A 25,000 | ARGS ncn cec cd eui SET elem v It netRed 200, 998 
oco AAA A PEOR NORD 40,000 || 1896 51025 ce Seis steels ates sited Wee 238, 546 
187 ERREUR EN 60,000 || 1897. ... 2.2... eee ee n nm rrr 195, 869 
nc NN RERO TRUE 80,000 || 1898.........-. leen nnne 244,187 
TRIG eR DD 110,000 | 3890: 2o diia dsd 233, 111 
v AMETE ASA. 120,000 || 1900......2.0.cscececceceececeescececce ' 815,557 
n PEPPER 128,000! 100 $7.21 Sette pine REI E VE OPZenIbE | $42, 825 
A woe os 140; 0002 |, 1902 asa 414, 088 
PRS gos ch iu Den eee tae et 154, 644 n). Ur DS | 416, 951 
C MR TET etal oe 168,000 || 1004. ie 383, 191 
U Desh ee Sere ale A 160, 000 | 
IDAHO. 


Total production in 1904, 3,330 short tons; spot value, $12,230. 

The only coal areas of Idaho from which any production has been 
obtained are found in the Horseshoe Bend and the Jerusalem districts, 
occupying the lower portion of a ridge between the Boise and Payette 
rivers, in front of the Boise Mountains. In the Horseshoe Bend dis- 
trict there is one seam of high-grade lignite of about three feet in 
thickness. The Jerusalem district, which contains four different 
seams averaging from three to cight feet in thickness, also contains 
lignite of about the same character as that of the Horseshoe Bend dis- 
trict. The largest seam is very impure. There are two other occur- 
rences of coal in the State, one near Salmon City; the other at the 
eastern edge of the State where the Sublette field of Wyoming extends 
across the line. No mining is carried on in either of these districts at 
the present time. 

The production from the Horseshoe Bend and Jerusalem districts 
has been very irregular, never reaching any commercial importance. 
The total production of the State in 1904 was 3,330 short tons, valued 
at $12,230, against 4,250 tons, worth $13,250 in 1903, and 2,030 tons, 
valued at $5,180 in 1902. No production was reported from the State 
in 1901, only 10 tons in 1900, and 20 tons in 1899, 
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Total production in 1904,36,475,060 short tons; spot value,$39,941,993. 

The coal fields of Illinois are included in the Central coal field, which 
underlies the larger part of Illinois, the southwestern part of Indiana, 
and several counties of western Kentucky. Nearly three-fourths of 
the entire State are underlain by productive coal measures, the total 
area being estimated at 42,900 square miles, or nearly three-fourths 
of the entire Central coal field. It is the largest coal-bearing area 
reported for any one State of the Union, and there are more counties 
in Illinois in which coal is produced than in any other of the United 
States, the production in 1904 being reported from 51 counties. 

The coals are all of the Carboniferous age, and all are of the bitu- 
minous variety, and mostly noncoking. 

The Geological Survey of Illinois divides the workable coals into - 
six different beds designated as Nos. 2, 3, 4, 5, 6, and 7, but they have 
never been accurately correlated, so that the use of a certain number 
at one locality by no means identifies it with the same number at 
another point. The actual number of workable seams may be more 
or less than is given in the reports of the State Survey. 

Illinois ranks second among the coal-producing States, having held 
that position uninterruptedly for twenty-two years, or since it per- 
manently supplanted Ohio in 1833. 

The banner year in the production of coal in Illinois, as for a large 
number of other States, was in 1903, when the production amounted 
to 36,957,104 short tons, valued at $43,196,809. In 1904 the produc- 
tion amounted to 36,475,060 short tons, valued at $39,941,993, which, 
compared with the preceding year, shows a decrease of 482,044 short 
tons, or 1.3 per cent, in quantity, and of $3,254,816, or 7.5 per cent. 
The decrease in production, with the greater proportionate falling off 
in value, may be attributed to the general but not unhealthy reaction 
from the abnormal conditions which existed in 1903, and also to the 
somewliat lessened activity which marked the iron trade during last 
year. There were a large number of strikes among the coal workers 
in 1904, no less than 147 mines having been reported as being idle at 
one time or another during the year. In nearly every case, however, 
the suspension was for a very brief period, 120 cases being reported 
where the time lost was less than 10 days; and while 16,983 men out 
of a total for the State of 54,685 were on strike, the total working 
time lost was only 156,528 days—less than an average of 10 days to 
the man, and less than 1.5 per cent of the total time made. It may 
hardly be said, then, that the labor disturbances had any influence on 
the production for the year. 
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In spite of the decreased production the total number of employees 
shows an increase from 50,596 in 1903 to 54,685 in 1904, while the 
average working time fell off from 228 days to 213 days. From this 
it is found that the average production for each employee in 1904 was 
667 against 731 in 1903, and that the average daily production per 
man decreased from 3.21 tons to 3.13 tons. In 1902 the yearly ton- 
nage per man was 695, and the daily tonnage 3.08. 

The results of the efforts made bv the United Mine Workers of 
America, which originated in Illinois and has its greatest strength in 
that State, for an 8-hour day are shown in the fact that 99 per cent 
of the employees in the mines that reported the number of working 
days in Illinois worked 8 hours a day in 1904. Of the total number 
of mines reporting to the Survey for last year, 547, which employed 
altogether 53,500 men worked 8 hours; 17 mines employing 121 men 
worked 9 hours, and 10 mines with 52 men worked 10 hours. There 
were 15 mines with a total of 210 men that reported either 5, 6, or 7 
hours a day. | 

The returns for 1904 show that there was an increase in the number 
of mining machines in use, and a slight decrease in the machine-mined 
tonnage' as compared with 1903. In 1904 there were 643 machines 
used in the production of 7,110.902 short tons, while in 1903, 7,381,027 
y tons were mined by the use of 553 machines. Of the total number of 
machines in use in 1904, 541 were of the pick or puncher type, and 
102 were chain-breast machines. No long-wall machines were used. 

The production of coal in Illinois, by counties, in 1903 and 1904, 
with the distribution of the product for consumption, is shown in the 
following tables: 


Coal production of Illinois in 1903, by counties. 


e 
p | Used at | AVET o Avera 
County. ÉS Pd trade mines for S Total Total ante is number 
shipment, 2nd used stem coke, quantity. value, |Top | ber of | of em- 
by eni à tan days | ployees. 
ployces, | | " Jactive 
Short Short Short Short Short | 
tons. tons. lona, tuna, tons. 
Bureau ........... 1, 712, 289 62, 315 C2, UBS) oco tse 1, 846, O42 82,827,138 [$1.53 267 4,116 
Christian ......... 929, 600 93, 796 40, 996 ILI 1, 024, 392 | 1,307,828 | 1.28 174 ], 149 
Clinton........... 814, 650 61,772 43,969 |....... 920, 391 972, 424 | 1.06 251 1, 008 
Fulton 4.2 1,011,004 61,015 38,911 a 1,105,930 1,425,711 | 1.29 236 1,715 
Gallatin .......... 39, 048 26, 481 2,000 | 4,676 12, 205 18,735 | 1.09 217 116 
Grundy........... 1,271,517 59, 726 60,884 |....... 1,392, 427 | 2,006,178 | 1. 44 243 3, 100 
Hancock ......... 3, 030 4,330 A A 7,350 12,639 | 1.71 175 24 
¡AAPP 86, 039 66, 031 ES TA 156, 570 267,735 | 1. 71 215 316 
Jackson .......... 824, 869 28, 928 99,486 l....... 913,283 | 1,181, 441 | 1.29 210 1,168 
Johnson c ssekvo|et su 2,233 100 |....... 2,333 2,770 | 1.19 128 12 
e AA 49, 007 52, 966 LOST is 105, 055 156,545 | 1.49 195 230 
Lasalle ........... 1,487,179 | 315,640 56,310 723,460 | 1,882, 589 | 2,893, 136 | 1.54 267 3, 563 
Livingston ....... 83, 933 35, 482 3, 308 | PE 122,773 211, 933 | 1.73 81 651 
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Coal production of Illinois in 1903, by counties—Continued. 


Sold to 


Loaded at local Used at Made 


trade |mines fo 
County. Mum o: and used| steam 


by em- jand heat. 
ployees. 


—— |— A A a | ——— 


Short Short Short | Short Short 


Total Total 


onke: quantity.| value. 


tons. tons. tons. tons. tons. 

E iei oie 404,398 | 48,740 | 16,440 |....... 469,578 | $471,758 
McDonough ...... 16, 442 11, 450 212. 1.229 25, 104 50, 297 
MOLAR sies 104,265 | 80,735 | 13,100 |....... 198,100 | 320,650 
Macoupin ........ 2, 229,211 SOp047 | 305, 041. 1. 2, 414, 499 | 2,536, 826 
Madison .......... 2,765,777 | 75,972 | 108,747 |....... 2, 950, 496 | 2, 730, 861 
E A 935,470 | 120,232 | 40,250 |....... 1,095, 952 | 1, 087, 686 
Marshall ......... 436,291 | 19,166 | 24,184 |....... 479,641 | 721,297 
"CITY IA 423,648 | 36,550 | 23,249 |....... 483,447 | 579,050 
Maó 591,680 | 31,281 | 19,785 |....... 642,746 | 905,379 
Montgomery ..... 402,078 | 46,587 | 10,322 |....... 458,987 | 480, 561 
Pa kasd 788,203 | 153,636 | 17,143 |....... 958, 982 | 1,251, 105 
o p» CI 1,181,250 | 26,538 | 28,580 |....... 1,236,368 | 1,301, 601 
Randolph ........ 496,466 | 26,318 | 13,111 |....... 535,895 | 389,703 
Rock Island ...... 28,290 | 39,011 ^ c oa 69,641 | 109,018 
B ONDES oos 3,127,471 | 224,098 | 112,500 |....... 3, 464, 069 | 3, 300, 666 
Sé o cesis 401,304 | 15,833 | 16,191 |....... 433,328 | 435,831 
Sangamon........ 4,035,201 | 802,823 | 132,938 |....... 4, 470, 962 | 4,787,749 
o APA 5, 600 7,271 BO AA 12, 927 19, 447 
> esae o ei 13,150 | 11,271 AS: 24,776 38, 835 
EE i IA 67,061 | 36,218 BE es 108,508 | 162,074 
BP Los cereus 22,000 | 20,366 800 |.......| 43,166 64, 022 
Tazewell ......... 172,157 | 75,609 B.E OA, 253,653 | 325,104 
Vermilion ........ 2,699,064 | 206,919 | 49,088 |....... 2, 955,071 | 3,743, 467 
WAP PEL o esos AAA 14, 939 BD. sr uc 14, 989 27,722 
Washington ...... 72,369 | 16,697 S700 esas 91,766 97, 259 
Wicca 34,924 | 11,889 Ly PA 49, 240 79,749 
Williamson ....... 2,774,405 | 26,990 | 80,258 |....... 2,881,653 | 3,042, 401 
Other countiesa..| 370,651 | 139,732 | 21,196 |....... 531,579 | 716,234 
PO O, AA Y A A 46,711 76, 241 

Total ........ 32,911,291 2,785,473 1,232,204 28,136 36, 957, 104 |43, 196, 809 


| , 


aBond, Calhoun, Cass, Greene, Hamilton, Jefferson, Kankakee, Macon, 
Woodford. 


| 


Coal production of Illinois in 1904, by counties. 


Sold to | 


; Aver- 
| : local Used at age |Average 
Counts | pti te het trade | mines maae Total Total | mi, num- number 
shipment, 22d used forsteam| cope, |quantity.| value. [PCS |berof | of em- 
p ‘| by em- ¡and heat. A En days | ployees 
| ployees, active 
Short Short Short Short Short 
tons. tons. tons. tons. tons. 
DUI rra 1,687, 434 60, 639 75, (08 lic 1,821,867 ¡$2,806,353 |$1. 54 240 4,515 
Ohristlám ¿20:50 | 724,241 69,876 06 Be0 E 838, 943 936,610 | 1.12 177 1, 433 
CODO (52255 ee 804, 801 19,918 20,000 has 854, 719 815,115 | .95 227 1,165 
FUON «cirios ' 1,152, 999 62, 964 SLE loci 1,247,215 | 1,512,006 | 1. 21 210 2, 059 
Gallatin .......... | 61,491 | 21,050 | 2,700 | 7,667 |  92,908| 95,752 1.09 | 189 162 
Ep ath eleh ouccrves ! 1,237,961 48, 880 Si, OGL rada 1, 334, 422 | 1,971,659 | 1.48 200 3, 413 
ns A ee | 61,886 | 84,424) 2,949 ]....... 149,259 | 231,146 | 1.60 | 211 322 
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Coal production of Illinois in 1904, by counties—Continued. 


gs P Used Aver-| ^Ver- 
oca sed at e 
Count or nee hk trade mines | Made) Total Total mice num- 
y shipment.| 224 used [for steam coke, | quantity.| value. p ber of 

P ‘| by em- jand heat. t ton. | days 

ployees. * lactive. 


— — ——— — | ——— | ———— | | |———— | —Ó | —— | eee 


tons, tons. tons. tons. tons. 
Jackson .......... 731,559 | 108, 664 54,384 |....... 889, 607 |$1, 139, 792 |$1. 29 197 
Knox............. 21,178 50,775 1,853 |....... 73, 806 115,935 | 1.57 191 
Lasalle ........... 1,233,802 | 259,572 49, 144 |.......| 1,542,518 | 2, 817, 824 | 1.50 239 
Livingston ....... 129, 959 50, 548 6,131 |....... 186, 638 295,305 | 1.58 201 
Logan ............ 303,660 | 32,024 14,353 |....... 350, 037 834,235 | .95 207 
McDonough ...... 15, 604 10,151 456 |....... 26,211 44,590 | 1.70 198 
McLean .......... 63,253 | 121,056 14,204 |....... 198, 518 320,760 | 1.62 245 
Macon............ 68,576 | 116,775 5,500 |....... 180, 851 227,938 | 1.26 193 
Macoupín ........ 2, 008, 638 68, 317 93,337 |....... 2,170, 292 | 2, 163,041 | 1.00 181 
Madison.......... 8, 142, 417 92,707 | 106,865 |....... 3, 341, 989 | 3,128,112 |. .94 228 
Marion ........... 825,769 | 136, 564 48,185 |....... 1, 010, 508 970,415 | .96 220 
Marshall ......... 415, 304 26,751 25,669 |....... 467,724 734,012 | 1.57 255 
Menard........... 404, 438 40, 900 18,647 |....... 463, 985 519,762 | 1.12 213 
Mercer ........... 507, 894 35, 073 23,894 |....... 566, 801 773,358 | 1.36 257 
Montgomery ..... 443, 684 41, 027 14,507 |....... 499, 218 536,303 | 1.07 197 
Peoria ............ 799,611 | 139,709 17,102 |....... 912,422 | 1,078,515 | 1.18 210 
Perry... A 1, 221, 817 37, 898 87,247 |....... 1,296,962 | 1,242,373 | .96 214 
Randolph ........ 493, 265 28, 621 9,579 |....... 531, 465 529,567 | 1.00 186 
Rock Island ...... 27,170 57,025 2,025) cesses 86, 219 140, 419 | 1.63 193 
8t. Clair.......... 3,156,368 | 147,512 | 113,752 |....... 3, 417, 632 | 2,815,370 | .82 204 
Saline ............ 517,696 34, 887 16,087 |....... 568, 670 515,958 | .91 204 
Sangamon........ 3,752,775 | 314,175 | 162,249 |....... 4,219,199 | 3,886,816 | .92 195 
Schuyler ......... 4,726 6, 937 Ulsa 11, 673 15,770 | 1.35 201 
BODIE A 11,798 7, 341 270 1. cess 19, 409 31, 309 | 1.61 199 
Shelby............ 97,699 23,136 9,011 8] A 129, 846 202,077 | 1.56 191 
Btark ............. 8, 200 18, 855 602 |....... 27,657 47,068 | 1.70 186 
Tazewell ......... ^ 130,812 66, 451 7,628 |....... 194, 891 229,500 | 1.18 297 
Vermilion ........ 2,081,198 | 172,489 88,859 |....... 2,792,046 | 3,074,225 | 1.10 223 
es AMA A 10, 734 A 10, 784 15, 798 | 1.46 239 
Washington ...... 98, 562 85, 707 2,800 |....... 97, 069 91,214 | .94 250 
WikLomsrrssil 63, 703 10, 906 1,929 |....... 76, 538 108, 064 | 1.41 189 
Williamson....... 3, 267, 304 81, 766 96,327 |....... 3, 395, 397 | 3, 441,881 | 1.01 219 
Other countiesa.. 244,679 65, 943 12,123 rosas 922, 745 394, 410 | 1.22 184 
Small mines.................. 56, 405 |. ice eene orsus 56, 405 91; 640 PR A ny he 
Total ....... 32, 429, 921 2, 810, 152 |1, 227,320 | 7,667 136, 475,060 139, 941, 993 | 1.10 213 54, 685 


| 
a Bond, Calhoun, Cass, Franklin, Greene, Hancock, Jefferson, Johnson, Morgan, and Woodford. 


It would appear from the foregoing tables that up to the close of 
1904 little progress has been made in the efforts to coke Illinois coals. 
The 23 ovens in Chicago, constructed by the Universal Fuel Com- 
pany under Hemingway patents, were not in operation during 1904, 
and the only coke made in the State from Illinois coal was at the ovens 
of the Gallatin Coal and Coke Company, at Equality, Gallatin County. 


* 
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Of the 51 counties in which coal was produced on a commercial 
scale in 1903 or 1904 there were 18 in which the output for the year 
exceeded that of 1903 and 33 in which a decreased tonnage was shown. 
The aggregate increases amounted to 1,525,897 short tons and the 
total decreases to 2,007,441 tons, making a net decrease of 482,044 
tons. The increases and decreases, by counties, in. 1904 as compared 
with 1903, and the production of each county during the last five 
years are shown in the following table: 


Coal production of Illinois in 1900, 1901, 1902, 1903, and 1904, by counties. 


(Short tons.] 


County. 1900. Il. | 1902, | 1903. | 1904. | ce Mea e 
Bond unio 150, 000 | 151, 750 100, 000 | 176, 342 ES c04 | 18, 226 
BROW is tata ss a Cat eee D sede risen 1903 ts aie ets A eel Gl E LE as 
Bürenü ¿0 1,315, 784 1,591,503 ' 1,769,612 | 1,846,612 | 1,821,867 pU | 24,775 
Calhoun...........-. 6, 300 5, 923 3, 000 5, 300 o O 
A A A AA 1, 768 BIU T AA 958 
Christian ............ 622, 183 616, 373 936, 030 1, 024, 392 835.943 1.a usce ews 185, 449 
CHWlOD 4405s she cecks 531, 457 765, 060 834,318 920, 391 854,719 eese 65, 672 
Fulton............... 602, 645 654, 416 953,607 | 1, 105, 930 1,247,215 | 141,285 |.......... 
Gallatin ............. 9, 969 4, 800 30, 911 72, 205 92, 908 APA 
Greene .............. 5, 220 3, 505 6, 000 6, 639 0, 080 dar 653 
Grundy.............. 1,315, 688 | 1,269,741 | 1,414,479 | 1,392,427 | 1,334,422 |.......... 55, 005 
Hamilton 4o A tul seed od RM ee as ate 1,200: AA n M ERA 1, 200 
Hancock ........ e 1, 267 6, 106 13, 400 7, 880 7,923 DIS Loose es 
ds AAA 72,046 89, 465 138, 312 156,870 149,259 os dt 7,611 
Jackson ............. 985, 995 870, 093 930, 487 913, 283 889, OUT, daa 23,676 
Jefferson ............ 48, 618 50, 000 25, 090 28, 215 32,758 4 AS A 
O odd dese A Eu RE M pEEE IN SAEI M en ETIN pU ITUNES 
Johnson ............. 1,760 1,010 3, 850 2, 333 TOU] recessus 1, 633 
Kankakee........... 109, 129 67, 195 48, 439 PAG AA A 74,226 
e rds 62, 423 78, 636 &5, Sol 105, 055 73,000 [des 31,219 
Lasalle .............. 2,022,462 | 1,751,758 | 1,846,236 | 1,882,589 | 1,542,518 |.......... 340, 071 
Livingston .......... 236,512 307, 207 395, 053 122,773 186, 038 63,869 AA 
LO. a 156, 901 161,611 268, 707 469,578 350, 037 1222 eso sas 119,541 
McDonough ......... 30, 293 31, 337 34, 636 25,104 26; 2IY resisa saa: 1,593 
McLean ............. 207, 304 144, 959 175, 000 198, 100 198, 513 AAA 
MBcCÓn..... reir. 58, 025 86, 468 109, 000 110, 000 150, 851 WO: SOL: A 
Macoupin ........... 2,012,510 | 1,960,038 | 2,185,325 | 2,414,499 | 2,170,202 |.......... 244, 207 
Madison ............. 1,510,394 | 1,911,381 | 2,374,684 | 2,950,496 | 3,341,959 | 391,493 |.......... 
MATO dia 805, 859 844, 816 922,656 | 1,095,952 | 1,010,508 |.......... 85, 444 
Marshall ............ 396, 057 417, 444 458, 186 479, 641 407,724 a] ener meres 11,917 
Menard.............. 397,077 390, 931 471, 958 483, 447 163,985 lonas 19, 462 
Mercer eere 004, 247 563, 300 610, 141 612, 746 b66,801 1... s. 79, 945 
Montgomery ........ 301, 200 367, 326 619, 448 455, 987 499, 218 40,231] oir 
MOrguünii «53 4, 500 3, 000 4, 780 4, 358 4, 737 il 
Peoria cercanias 717, 939 659, 701 852,375 958, 982 MAA 46, 560 
Petry oso Astin ee sadarde 561, 091 632, 039 991,344 | 1,236,368 | 1, 200, 962 00,994 A 
Randolph ........... 466, 517 368, 951 456, 984 535, 895 531, 465 is 4, 130 
Rock Island ......... 44,078 65, 356 83, 418 69, 611 86, 219 16, 578 | ia 
St; Chr icai veces 2,232,786 | 2,298,843 | 2,822,248 | 3,464,069 | 3,417,632 .......... 46, 497 
Saline ............... 116, 650 163, 584 297,571 433, 328 568, 670 135,342 lucia 
Saugamon..........- 2,738,402 | 3,277,939 | 4,172,722 | 4,470,962 | 4,219,199 |.......... | 251,763 
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Coal production of Illinois in 1900, 1901, 1902, 1903, and 1904, by counties—Continued. 


| 


County. 1900. 1901. 1902. 1903. | 1904. | Ud | 100 i 
Schuyler ............ 4, 992 5,522 18, 457 12, 927 | 11,673 | a | 1, 204 
Ta oo 27, 097 23, 680 27,435 24,776 19, 409 | too 5, 367 
Shelby............... 109, 392 114, 192 87, 112 108, 508 129, 846 | 01.398 resas 
Stark NT 15, 191 13, 400 29, 043 43, 166 UL HOT dis 15, 509 
Tazewell ............ 92, 843 145, 569 173, 018 | 253, 653 194, 801. 1.......... 58, 762 
Vermilion ........... 2,139,474 | 2,260,964 | 2,585,291 | 2,955,071 | 2,792,016 :.......... 163, 025 
Warren.............. 12,019 10, 300 16,077 14, 989 10,784 .......... 4,205 
Washington ......... 37,291 25, 700 56, 835 91,766 97, 069 OS 
Wins 55, 323 56, 646 40, 792 | 49, 240 76,538 | 27,298 |.......... 
Williamson.......... 1,508,453 | 1,743,052 2,325,942 | 2,881,653 | 3,395,397 | 513,744 |.......... 
Woodford ........... 192, 135 142, 219 | 101,567 | a123,001 | 5105,155 pe 18, 316 
Small mines......... 150, 000 150,000 | 6,130 46, 711 56,405 | — 9,094 fanana 

Total .......... | 25,767, 981 | 27, 331, 552 | 32, 939, 373 | 36,957, 104 | 86,475,060 |... ....... c 482, 044 
a Includes production of Wabash County. c Net decrease. 


b Includes production of Franklin County. 


Probably the earliest mention of coal in the United States is con- 
tained in the journal of Father Hennepin, a French missionary, who 
as early as 1679 reported a “cole” mine on the Illinois River above 
Fort Crevecoeur, near the site of the present city of Ottawa. Father 
Hennepin marked the location of the occurrence on the map which 
illustrates his journal. It is also probable that outside of anthracite 
mining in Pennsylvania and the operations in the Richmond basin of 
Virginia Illinois holds the record for priority in production. The 
earliest statement that we have in regard to actual mining in Illinois 
is that coal was produced in Jackson County in 1810 from a point on 
the Big Muddy River. A flatboat was loaded with coal at this place 
and shipped to New Orleans, but the amount was not stated. Again 
it is reported that in 1832 several boat loads were sent from the same 
vicinity to the same market. Another record is found stating that 
150,000 bushels (or 6,000 tons) of coal were mined in 1833 in St, Clair 
County and hauled by wagons to St. Louis. From 1840 to 1860 the 
bureau of statistics of the State is without any reliable data in regard 
to the coal-mining industry, although some scattering statistics are 
found in the geologic reports published by the State government. 

The table following shows the statistics of coal production in Illinois 
from 1833 to 1904, inclusive, and for the years for which there is no 
special information the production has been estimated by the writer. 
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Coal production of Illinois, 1833-1904. 


[Short tons.] 


Year. Quantity. Year. | Quantity. 
MES ae O T V NR RD | 1, 854, 000 
A oxcUA be Ea UN 7,500 | 1870 A RCNH ORT ON 2,624,163 
fuge ecc ofc avis fr 8:000: da Ios hir plea c Loic dE A LI 3, 000, 000 
ju MMC PERMET 10, 000 | YD ERROR MORI, NEED PONE NES 3, 360, 000 
JU EEE EE seio deste AE 12,500 | y CHR 3, 920, 000 
A hans haere dete sot, 14 0007 (INIM ore tte EE EE 4, 203, 000 
o NERO alata RONOP: 15,038 ICON METRE a 4,453,178 
LU OR ERE EEA DR URL RCM 5, 000, 000 
A ned OE 39000 IN ic ias 5, 350, 000 
A A RH TEE 55.000] A A 5, 700, 000 
O A S A AAA etse 5, 000, 000 
A 120,000 || 1880... ooococcccccocccorccoccconnono os 6,115,377 
A REPE 150,000 || IBS]... anaa ccceeececccccccecceceeees 6, 720, 000 
EC (CERNERET IS 165, 000 | Lo MT Dee | 9, 115, 653 
E rH E 180,000. i TRAD icto s e iret ssh P ovni de dass | 12,123, 456 
O eh AET ns 200,000 AN 12, 208, 075 
A Re a net ees Opn RA 11, 834, 459 
CT NECARE AAN 300,000 | 1886.00.02... . ccc cececccccccecceceeeecs 11, 175, 241 
e A A 330,000 | ISBT... cece ccc cece cceeeeeeees 12, 423, 066 
A A E ch ene 340,000 | ISBB... 2... cee cece eere 14, 328, 181 
O noe eA ORO 325 000 TRIG ciel rec ee tue hla eh ls 12, 104, 272 
O E AEE 385,000 | 1890........... esses THES | 15, 292, 420 
O EE EE LET naan A A ELEM Leu ^ 15,000,698 
D RR NM RR a ee 410,000 || 1592........ E AEE E IET | 17,862,276 
II eee eee O yin temet us oe ce. | 19,949,564 
PN A i AERE 40:000: A oce ARE Tet a | 17,113,576 
Dc METTE 550-000. BUS TA 17, 735, 964 
TY RR EE ERROR ERE E 209 00). A repu Er ada | 19, 756, 626 
A IER 620,000 LIA cesses hee Rm rr llli e ' 20,072,758 
D NEN a nel a ate TBO, 000 A 18, 599, 299 
I EET E A ANE $00,000 || 1809... 0... cece eee eceeeccecceeceeeeacs 24, 439,019 
A A dele elle ead CI occ oldie tan ate ved 25, 767, 981 
cos eater ÓN 27,331,552 
O bios 1,580,000 | 1902.0... ..cccccecccececccececeueceues | 32, 939, 373 
T v ee ee eee HR 1, 500, 000 [ECCE CELER UR 30, 957, 104 
VOC A A A HEP 2,000,000 | 1904... cc. cece ccc cececececeeeeeececees | 36, 475, 060 
| 


a United States census, fiscal year. 
INDIANA. 


Total production in 1904, 10,934,379 short tons; spot value,$12,105,709. 

The eastern extremity of the central coal field underlies the south- 
western portion of Indiana, the total area within the State embracing 
6,500 square miles and underly ing all or portions of 26 different coun- 
ties, in 18 of which coal is produced upon a commercial scale. As in 
Illinois, all of the coal measures are of Carboniferous age, and also, as 
in Illinois, little reliance can be placed upon the correlations of the beds 
found in different portions of the State. Coal has been found in at 
least 20 horizons, and as many as 17 beds have been passed through 


COAL. 473 


in a single drilling within a vertical distance of 800 feet. Most of 
these are thin, but beds of sufficient thickness to be worked are found 
in 8 different horizons, although as a rule not more than 3 are work- 
able at any one point. There are large areas within the boundaries of 
the coal field which are not underlain by workable coal. All of the 
coal produced in Indiana is classed as bituminous, and like the coals 
in Illinois they are for the greater part noncoking. The eastern por- 
tion of the field is noted for its production of ‘* Brazil” block, which 
is in favor as a domestic and steam fuel. This coal derives its name 
from the almost perfectly rectangular blocks into which it naturally 
breaks, because of the pronounced cleavage planes which intersect 
each other at right angles. A small amount of cannel coal is also pro- 
duced in the State. 

Indiana was one of the nine States whose coal production in 1904 
exceeded that of 1903. Compared with the preceding year the pro- 
duction in 1904 exhibits an increase of 139,687 short tons, the output 
for the two years being, in 1903, 10,794,692 short tons, and in 1904, 
10,934,379 short tons. The output obtained from Indiana in 1904 was 
the largest in the history of the State. The increased production, 
however, in 1904 was obtained at a considerable sacrifice in value, as 
the average price declined from $1.23 in 1903 to $1.11 in 1904, and the 
total value of the product exhibited a decrease of $1,139,108, or 3.6 
per cent. 

There were employed in the coal mines of Indiana during 1904 a 
total of 19,707 men who worked an average of 177 days each, as com- 
pared with 17,017 men for an average of 197 days in 1903. The large 
increase in the number of employees in 1904 resulted in a decrease in 
the average tonnage per man for each day and for the year. In 1903 
the 17,017 men employed produced an average of 634.3 tons each, 
while in 1904 the yearly tonnage per man was only 554.8. The aver- 
age daily tonnage per man in 1908 was 3.22, while in 1904 it was 3.14. 
In 1902 the average daily production per man was 2.98, and the aver- 
age yearly production was 611.1 tons. 

The entire coal-mining industry of Indiana might almost be said to 
be on an 8-hour basis. During 1904, out of the 19,707 men employed, 
there were 18,727 employed in 244 mines which were worked 8 hours 
aday. Seven mines, employing 44 men, worked 9 hours, and 4 mines, 
employing 16 men, worked 10 hours. There were 7 mines, employing 
a total of 36 men, that were operated less than 8 hours a day, and 1 
mine, with 9 men, worked 11 hours. 

About one-third of the total coal product of Indiana in 1904 was 
undercut by the use of mining machines. The product won by the 
use of mining machines amounted, in 1904, to 3,681,032 short tons, as 
against 3,334,961 short tons of machine-mined coal in 1903. The 
number of machines in use increased from 329 in 1903 to 409 in 1904. 
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The statistics of production in Indiana in 1903 and 1904, by counties, 
with the distribution of the product for consumption, are shown in the 


following tables: 


Coal production of Indiana in 1908, by counties. 


Loaded at 
County. mines for 
shipment. 
Short 
tons. 
Clay «loses 1, 139, 166 
Daviess....... 163, 191 
Dubois and 
Martin ..... 3, 000 
Fountain..... 15, 460 
Gibson ....... 63, 497 
Greene ....... 2, 215, 847 
Knox......... 135, 127 
Parke ..... .. 913, 032 
Perry. 14, 788 
PIED cent 462, 775 
Spencer ...... 4,349 
Sullivan...... 1, 700, 205 
Vanderburg .. 74, 368 
Vermilion.... 889, 009 
VIO cs 20.. 1, 673, 478 
Warren.......]... Sure dii ks 
Warrick ...... 360, 087 
Small mínes..|............ 
Total ...| 9,827,374 


Sold to 
local 
trade 


and used 


by em- 


ployees. 


Used at 


mines for 


steam 


and heat. 


Made Total 


coke. quantity. 


Total 
value. 


Aver- 
e 

price 
per 


ton. 


Aver- 
age 
num- 
ber of 
days 


active. 


Average 
number 
of em- 

ployees. 


pe a aa | | A 


29,691 
9, 686 
25, 601 
15,519 
39, 148 


Short 
tons. 


coconn cnc... ence 


Short 
tona. 


1,242, 958 
183, 692 


Short 
tons. 


177, 046 


19, 948 

1, 788, 358 
241, 088 
915, 171 
1, 826, 393 
5, 250 
435, 797 


ereecneces 


...ono...n... 


eo. ..e... 


"9 


..oe.n..co.a 


$1, 884, 955 |$1. 52 


261,551 


12, 310 
23, 660 
108,526 
2, 889, 415 
239,813 
1,368, 847 
37, 488 
590, 790 
22, 659 

2, 031, 358 
295, 989 
961, 088 
2,023, 540 
11,375 
447, 846 
33, 607 


1. 42 


— —— | — —— | —— ASA AS A A AN 


639, 925 


324, 188 


3, 255 | 10, 794, 692 


13, 244,817 
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Coal production of Indiana in 1904, by counties. 


Sold to 


Loaded at local Used at psg p Average 

County. mines for BR CU nsi düe its Total value. PH beroi ME 

shipment. by em- ¡and heat. l d days | ployees. 

Kop. o ployees. ' | active 
GA — | 2 >> ——— ¡| ————— 
v. 3 Short Short Short Short 
tons. tons. A tons. 
Clay .......... 876,727 38, 391 44,976 960, 091 $1, 359, 356 |81. 42 172 2,631 
Daviess ....... 116, 516 26, 639 722 143, 877 183,539 | 1.28 202 318 
Dubois and i 

Martin...... 2, 500 11, 168 165 13, 833 17,325 | 1.25 164 40 
Fountain ..... 35, 598 6,854 l.......... 41, 452 53,019 | 1.28 251 88 
Gibson........ 77,058 16, 290 5, 909 98, 257 101,160 | 1.03 178 220 
Greene........ 2, 423, 473 99, 969 55,178 2, 532, 610 2, 791,879 | 1.10 178 3, 504 
Knox......... 140, 597 28, 404 4, 405 173, 406 170, 756 | 95 125 389 
Parke......... 864,507 | 21,428 | 38,066 924,001 | 1,366,464 1.48 | 188 2,034 
Perry ......... 10,396 | 15,429 393 26, 218 87, 029 | 141 | 17 68 
Pike .......... 370, 910 29, 508 7,973 408, 391 441,357 , 1.08 139 1,004 
Spencer....... 3, 754 13,757 diia 17,511 22, 185 | 1.27 208 42 
Sullivan ...... 1, 919, 041 74, 823 67,348 2, 061,212 2,143,185 | 1.04 159 3,786 
Vanderburg .. 85,021 | 164, 238 8, 995 258, 254 276,579 | 1.07 221 385 
Vermilion .... 1,041, 716 6, 719 19, 992 1,068, 427 941, 726 88 176 1,563 
VIRO assess... 1, 638, 664 68, 172 49, 414 1,756, 250 1,783,961 | 1.01 200 3,018 
Warren AAA APA 6,545 l.......... 6, 545 13, 230 | 2.02 229 17 
Warrick ...... 365, 032 45, 133 6, 146 416,311 367,235 88 186 510 
Small mines ..|.............. 27,730 |..... LL... 27,730 36, 724 | quer MT ES 
Total.... 9,971,510 | 653,187 | 309,682 10, 934, 379 12, 105, 709 lH 177 19, 707 
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The most active development in the coal fields of Indiana during the 
last few years has been made in the counties of Greene and Sullivan, 
and these two now rank first among the coal-producing counties of the 
State. During the last six years Greene County has increased each 
year, the production having grown from 681,799 tons in 1899gto 
2,532,610 tons in 1904, and Sullivan County's production has increased 
from 752,734 tons in 1899 to 2,061,212 tons in 1904. The production 
of Greene County in 1904 increased 229,098 tons, or nearly 10 per 
cent over 1903, and Sullivan County's production in 1904 shows an 
increase of 272,854 short tons, or a little over 15 per cent compared 
with 1903. Vermilion County also showed a substantial increase of 
153,256 tons, or over 16 per cent, while the formerly principal pro- 
ducers of Clay and Vigo counties each showed a reduced production 
in 1904. Clay County?s production fell off from 1,242,958 tons to 
960,094 tons in 1904, a decrease of 282,864 short tons, or nearly 23 per 
cent. Vigo County decreased 70,143 short tons, or not quite 4 per cent, 

The following table shows the coal production of Indiana, by coun- 
ties, during the last five years, with the increases and decreases in 1904 
as compared with 1903: 


Coal production of Indiana, 1900-1904, by counties. 


[Short tons.] 


County. 1900. 1901. 1902. | 1903. 1904. Increase, Decrease, 
Cl eds Seabee eom dx 1,165,302 | 1,080,164 | 1,315,046 | 1,242,958 960,094 |.......... 282, 864 
Daviess.............. a276,625 | @ 238,699 234, 983 183, 692 143,877 A 39, 815 
DU DGS? uns A [oo ca eek ea 10, 094 a 8, 5416 a 13, 833 0.087 e PPM 
Fountain ............ 44, 232 34, 826 17, 099 18, 660 41,452 | 22,792 |.......... 
Gibson .............. 66, 889 116, 526 105, 468 81,946 98,257 | 16,311 |.......... 
Greene .............. 723, 255 944,621 | 1,663,785 | 2,303,512 | 2,532,610 | 229,098 |.......... 
Kote otic 60, 749 94,579 119, 225 177, 046 173, 406 |.......... 3, 640 
Parke................ 619, 665 631,032 | 1,155,457 989, 983 924,001 |.......... 65, 982 
Petty PA 24,077 16, 822 21,577 21,941 | — 6,218 1:94 | AAA 
Pike c odora 245, 433 269, 268 510,017 505, 564 408,391 |.......... 97,173 
Spencer ............. 9, 106 18, 885 16, 274 19, 948 17,511 AAA 2, 437 
Sullivan ............. 939, 989 910,725 | 1,268,915 | 1,788,358 ¡ 2,061,212 | 272,854 |.......... 
Vanderburg ......... | 192, 532 193, 716 218, 112 241, 088 258,954 | 17,166 |.......... 
Vermilion ........... 1 649,525 684, 253 718, 102 915,171 | 1,068,427 | 153,256 |.......... 
VIO. | 1,151,643 | 1,362,041 | 1,652,798 | 1,826,393 | 1,756,250 |.......... 70,143 
o A Tus eu vada eue end Na e 3, 380 5,250 6,545 1,295 captains oe 
Warrick ............. | 519, 064 286, 068 416, 062 435, 797 416,311 |.......... | 19, 486 
Small mines......... 36, 000 36, 000 (a) 25, 839 27,730 1,891 | OON 


Total .......... | 6, 184, 086 | 6,918,225 | 9,446,424 | 10,794,692 | 10,934,379 | 6139, 687 |........-. 


a Includes Martin County. b Net increase. 
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The United States census for 1840 reports a production of coal in 
Indiana for that year of 9,682 tons. The census for 1850 did not 
include any investigation of the mining industry, and the next official 
statistics are for the year 1860, when the census reported a produc- 
tion of 101,280 short tons. Ten years later the census for 1870 
reported a production of 437,870 short tons. In the following table, 
which shows the production of coal in Indiana since 1840, the produc- 
tion for the years for which no official statistics are available have 
been estimated by the writer: 


Production of coal in Indiana, 1840-1904. 


[Short tons.] 


Year. Quantity. | Year. Quantity. 
18400, cereos te int sa rep Ends 9, 682 | e or ETETEA RR ER. 1, 000, 000 
A CURES 10,000 | E MEMO NAO 812, 000 
Me eee tee A A NC CN 800, 000 
IMS cb NUS earl mu Eau EE 25, 000 | O NASA 950, 000 
A M RR DNO ME 30/0001 1827: 5. coedukeve e riada 1, 000, 000 
ASAD 1 rice Neapel eodd Ea CEU coax 35, 000 | A nto av eee SRA’ *1,000, 000 
Jr RIED les re NO 40,000 || 1879..... cessere nenne | 1, 196, 490 
(7 Pra A 45,000 || 18800 ........cccccececcecccccccacccees 1, 454, 327 
A II A ENTE T 50,000 || A AN 1, 984, 120 
O ee MH ee et 56:000: TROD oec ce soca cto. doen aces ents 1, 976, 470 
e AIETAN m er eu me 60,000. || ABI suns cbekanese cer ex teen teda etd 2, 560, 000 
S MERCREDI A 60,000 || 2 RB. dotados 2, 260, 000 
A NOH A tU g ais Lr M Ro estates 2, 375, 000 
LU NF A e A AE E 28.000. W886 3 aise ia a e N 3, 000, 000 
On PET E E N BO; 000) |] T a rE ! 8,217,711 
1655 EN EON EEA ENES 80,000 | IBER ooococcccoccccnnnccncnccnnnnncns 3, 140, 979 
VO odio) 85,000 || 1889... . 2.0... cccceeeeccceeccceeececees 2, 845, 057 
AN Gain Lacs 85.000 O 3,305, 737 
I NR 87:000 | T s e Roco Tossa IA 2,973, 474 
[LG ri EODEM 95:0 ABOU e UU d cuo DA DELLI eda 3, 345, 174 
A 101,280 || 1998......ooooccocconccanocccrnaccnnono 3, 791, 851 
A E ET 128,000 | 1894.....lssslseses sns ee ener | 3, 423, 921 
A A A nan en INS 150/000 e 3, 995, 892 
O 200,000 | 1896....0.ccccceecccececceceececeeceees | 3,905,779 
VL EEEE E E 250,000 | 3897 cree see evavhev ev ecete ure ru | 4,151,169 
Y CM EH RS 280, 000 | A TEES E TE 4, 920, 743 
O A AE NN 820,000 | 1809... Eoo Leere qosus iets Oe eb e e REDE 6, 006, 523 
LY ROMERO RS 850,000 || 3900... 257: a Coast ou bea COE REVENUS 6, 484, 086 
HOS NNNM DES 875,000 | 1901.......sssssen Inm esses nei 6, 918, 225 
L5 EMEN EE A A 400, 000 E O ida rede M 9, 446, 424 
eto todo a ii elos dado oe 10, 794, 692 
A A EROR AT en nmm nere | 10,934,379 
IBID LL A E E | NA 


a United States census, fiscal year. 
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INDIAN TERRITORY. 


Total production in 1904, 3,046,539 short tons; spot value, $5,532,066. 

The coal areas of the Indian Territory form a portion of the west- 
ern coal field and are directly connected with the Kansas field on the 
north and the Arkansas field on the east. Within the Territory this 
field has an area of approximately 20,000 square miles underlying the 
western half of the Cherokee Nation, the whole of the Creek Nation, 
the northern third of the Choctaw Nation, and a small portion of the 
Chickasaw Nation. 

The coal-bearing areas of the Territory belong to the Coal Measures 
of the Carboniferous age. They vary from the bituminous to the 
semianthracite, and some of the bituminous varieties possess coking 
qualities, and some coal is coked each year from slack produced in the 
mining operations. Practically all of the coal coked is washed before 
being used. 

The greater portion of the development in the Territory has been 
in the Choctaw Nation, in the area tributary to the Missouri, Kansas 
&nd Texas Railway, and the St. Louis and San Francisco Railroad, 
which cross the Territory from north to south, and to the Choctaw, 
Oklahoma and Gulf Railroad, which crosses it from east to west. 

The total area underlain by workable seams is estimated to con- 
tain 14,845 square miles. At present the entire production is from 
the Cherokee, Creek, and Choctaw nations, the latter of which con- 
tributes by far the greater portion. 

Conditions affecting the coal-mining industry in Arkansas influence 
likewise that of the Indiau Territory. To the increased production 
and use of fuel oil in Texas may be ascribed in part the decreased out- 
put of coal in both Arkansas and the Indian Territory during 1904. 
The production in Arkansas decreased from 2,229,172 short tons in 
1903 to 2,009,451 short tons in 1904. That of the Territory fell off from 
3,517,388 short tons to 3,046,539 short tons, a decrease of 470,849 
short tons, or 13.4 per cent. The value of the Territory's product 
decreased in the same proportion from $6,886,463 to $5,532,066, a 
loss of $854,397. Labor troubles occurred in only 4 mines in the 
Territory during the year, and these were not of sufficient importance 
to affect the total production for the year. In the 4 mines in which 
strikes occurred a total of 458 men were employed. Two of the strikes 
were settled after 3 days of idleness, and the average time lost was 
only 11 days per man at all 4 mines. 

Labor statistics for the coal mines of the Territory in 1904 show a 
total of 8,487 men employed for an average of 199 days per man, against 
7,704 men for 247 days in 1903. These figures show that there was 
also a falling off in the **intensity of labor” in 1904, for the average 
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production per man during the year was 359.9 tons and the daily pro- 
duction 1.80, whereas in 1903 the average tonnage per man for the 
year was 457, and the average daily tonnage per man 1.85. In 1902 
the average tonnage per man for the year was 506, and for each day 
2.18. Most of the mines worked on an eight hour per day basis, 59 
mines with 8,251 employees working eight hours. Two mines, 
employing 95 men, worked nine hours, and 2 mines, employing 75 
men, worked ten hours. There has been a steady decline in the use of 
mining machines in the Territory since 1899, when over a quarter of 
a million tons, or more than one-sixth of the total production of the 
Territory, was undercut by machines. In 1904 the total number of 
machines reported in use was 18, and the machine-mined production 
amounted to only 42,594 short tons, or 1.4 per cent of the total. 


Distribution of the coal product of Indian Territory, 1891-1904. 


Sold to s t Aver | qo : 
Loaded local | Used at | aae p er- | age E E 
Year at mines trade and mines for) into Total Total Ta num- | ber of 
T for ship- | used by | steam | coke, | quantity. value. P er | Der of | em. 
ment. em- jand heat. É ios MN wae 
ployees. * lactive, PLOYECS. 
Short | Short | Short | Short | Short | 
tons. tons. tons. tona. tons. 
1891.55 zs ' 1,026, 932 9, 405 22,163 | 32,532 | 1,091,032 | $1,897,037 | 81.74 222 2, 891 
180. soles 1, 156, 603 10, 810 18,089 | 7,189 | 1,192,721 | 2,043,479 1.71 211 3, 257 
1893... 5 eoe 1, 197, 468 9, 234 21,663 | 23,745 | 1,252,110 | 2,235,209 1.79 171 3,446 
ee 923, 581 4, 632 30,878 | 10,515 969,606 | 1,541, 293 1.59 157 3,101 
18595. aes 1,173, 899 3, 070 21,935 | 12,781 | 1,211,185 | 1,737,254 1. 43 164 3, 212 
1896......... 1, 295, 742 12, 648 45,560 | 12,696 | 1,366,646 | 1,918,115 1. 40 170 3,519 
Oe | 1,250, 066 9,068 | 47,501 | 29,745 | 1,336,380 | 1,787,358 | 1.34 176 3, 168 
1898.5... ees | 1,310, 178 16, 632 34,055 | 20,601 | 1,381,466 | 1,827,638) 1.32 198 3, 216 
D899 E | 1, 444, 063 12, 280 54,222 | 26,862 | 1,537,427 | 2,199,785 1. 43 212 4,084 
1900 AA 1, 796, 422 14, 786 54,137 | 56,953 | 1,922,298 | 2,788, 124 1.45 228 4,525 
1901......... 2,249,100} 31,370 | 83,183 | 58,128 | 2,421,781 | 3,915,268 | 1.62 208 6, 706 
1902... | 2,587,100 25, 998 96,017 111,551 | 2,820,606 | 4,265,106 1.51 232 5,574 
1903.5: 52s , 3,329,610, 32,610 78,995 | 76,173 | 3,517,388 | 6,386, 463 1. 52 247 7,704 
1,82 199 8, 487 


IDOE cans ss ! 2, 823, 484 | 35,512 | 122,266 | 65,277 | 3,046,539 | 5,532, 066 


The Tenth United States Census (1880) contains the first published 
record of the production of coal in the Indian Territory, although as 
a small amount of coal was mined in Arkansas as early as 1840, it is 
probable that some was produced in the Territory earlier than 1880. 
The completion of the Choctaw, Oklahoma and Gulf Railroad about 
1888 and the opening up of the mines along its line gave an added 
impetus to the industry, the growth of which is shown in the table 
following. 
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Production of coal in Indian Territory, 1880-1904. 
[Short tons.] 


Year. Quantity. Year. Quantity. 
O A deduced ue do. ETE P CS 120, 947 1893: ood E ue ded ISPs 1,252,110 
jr. EE 150, 000 | o or Sod une uuo cede cea DC aM 969, 606 
pM EC 200, 000: |: 18995 sioe LE Seer es 1,211,185 
E A eue Litus 390,000 | 1896: AA er ea 1, 366, 646 
i47 e cA 425,000: ||) TO cac eek ues sede satan bs ERE e 1, 336, 380 
IBBO icocstu e a PD Ee EFE ae UE ets 500, 000. J LSU Mat ———— n 1, 381, 466 
T850 Ioue ias 534,580 [| ean ee 1,537, 427 
TBST nd tee eana toute own EIE 6RD 911 AA A ited 1, 922, 298 
TREN A E settee Dieses ron dr nrnna nenna 2, 421, 781 
pos MUTET INC 102,832 | 19039... ds 2, 820, 666 
PROM Ah a. sas tras toos ES er oe T 869, 229-1 T903 O dete ES 3, 517, 388 
[80] ERAN EEEE A 1,091,032 || TO as 3, 046, 539 
A o Oe ee REDE E 1, 192, 721 


a United States census, fiscal year. 
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Total production in 1904, 60,519,933 short tons; spot value, 
$10,504,406. 

The coal fields of Iowa occupy the south central and southwestern 
portions of the State. They include an area of approximately 20,000 
square miles of which. 10,000 may be considered probably productive 
territory. The beds belong to the Pennsylvanian series of the Car- 
boniferous and include shales, sandstones, limestones, and coal. There 
are two well-recognized divisions, of which the lower, locally known 
as the Des Moines formation, is the more productive. In this forma- 
tion the sandstones are thick and abundant, the shales are largely 
arenaceous and bituminous, and the coal seams while thick are, with 
one exception, very irregularly distributed. In the upper portion of 
the formation certain thin limestones appear, and associated with them 
is a coal known as the Mystic or Centerville block which extends, with 
great regularity, through a considerable area in Appanoose and Wayne 
counties. 

The Upper Coal Measures or Missourian formation consist largely 
of limestones and calcareous clays and carry only one coal bed of any 
importance. Thisis a 20-inch bed mined locally in Adams, Taylor, and 
Page counties. The Coal Measures as a whole have a dip of 10 to 20 
feet to the mile to the southwest and increase in thickness from their 
outcrop to a maximum of approximately 1,000 feet. The coal is of 
the dry, noncoking bituminous variety. The more important produc- 
tive areas are, (1) the northern, including Webster, Boone, and adjacent 
counties, and yielding approximately 7 per cent of the total output; 
(2) the north central including Polk and Jasper counties, and yielding 
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30 per cent of the output; (3) the south central, including Monroe, 
Wapello, Mahaska, Marion, and adjacent counties, and contributing 
more than 50 per cent of the total output; (1) the southern district, 
including Appanoose and Wayne counties, and yielding 16 per cent of 
the output from the coal seam already mentioned.: 

Iowa is one of the 9 States whose production in 1904 exhibits an 
increase over the preceding year. The total output in 1904 wus 
6,519,933 short tons against 6,419,511 tons in 1903, an increase of 
100,122 tons. With a decline in the average price per ton, however, 
from $1.65 to $1.61 the total value shows a decrease from $10,563,910 
to $10,504,406, a loss of $59,504. The production would probably 
have shown a larger increase but for strikes, of which there were no 
less than 68 (counting suspension at each mine a separate strike) during 
1904. Most of them were of short duration, lasting from 15 to 25 
days. More than half of the total number of men employed, 8,303 
out of 15,629 were idle at one time or another because of strikes, but 
the total time lost amounted to only 173,781 working days, an average 
of 21 for each man idle, and equivalent to not quite 5 per cent of the 
total working time made during the year. 

There was an increase in the total number of employees from 14,162 
in 1903 to 15,029 in 1904, but the average working time fell off from 
226 days to 213 days, which about represented the time lost by strikes. 
From these figures it appears that the average production for each man 
employed was 417.2 tons in 1904 against 453.3 tons in 1903. In 1902 
the average production per man was 475 tons. The average daily 
production per man was nearly the same in both years, 2 tons in 1903 
and 1.96 in 1904 against 2.09 in 1902. 

With few exceptions the coal miners of lowa worked on a basis of 
an 8-hour day. Out of the total of 15,629 men, 15,221, distributed 
among 261 mines, worked 8 hours. One mine having 10 men reported 
9 hours for the working day, and one other, also employing 10 men, 
worked 10 hours. Four others, with a total of 25 men, reported 7 
hours as the length of the working day. The number of hours made 
by the other 363 men was not reported. 

More tonnage was reported as mined by machines in Iowa during 
1904 than in the two preceding years combined. Altogether there 
were 39 machines in use, and the production by machines amounted 
to 175,742 short tons, as compared with 10 machines and 55,085 tons 
in 1903, and 31 machines and 110,459 tons in 1902. 


H. Doe. 21,59-1—-31 
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The statistics of production in 1903 and 1904, with the distribution 
of the product for consumption, are shown in the following tables: 


Coal production of Iowa in 1908, by counties. 


Sold to | Aer ! Aver- | Aver- 
Eoddodoat local Used at ' . nge | age age 
County. minesjor trade and mines for| Total Total price num- ' num- 
shipment. used by steam quantity. value. per — ber of ber 
em- jand heat. ton. days | of em- 
ployees. active. ployees. 
| Short Short Short Short | 
tona. tons. tona. fone. | 
Adams ............... Deb esata Nastia de 22, 550 ; 20 22, 570 $55, HO | $2. 46 168 82 
Appanoose ........... , 65,033] 31,024) 6,94 | 893,021; 1,799,319 | 2.01 186 | 2, 984 
Boone ..............e. | 259,431 | 25,785 6,105 | 291,321; 595,004 | 2.04 215 | 7 
Dallas ................ | 6, 436 8,131 900 15, 467 36,424 | 2.35 114 | 70 
Greene «iss eux eset desquels. 14,121 850 14, 971 32,880 | 2.20 163 , 56 
Güthrle,.....o crecer es JE D PX GE 14, 008 25 14. 033 38,428 | 2.74 179 84 
Jasper. «dec oe vea ees 203, 346 08, 708 8, 750 210, 804 430,543 | 1.59 250 621 
Jefferson ............. 1, 300 5, 218 326 6, 544 15,277 | 2.23 164 | 27 
Keokuk .............. 50, 138 9, 884 2, 853 62, 875 81,526 | 1.30 165 : 168 
Mahaska ............. | 574,942 99, 295 23, 929 698,166 | 1,039,190 | 1.49 223 | 1, 465 
Marion ............... 259, 391 28, 529 6, 939 324, 859 397, 964 1.22 204 691 
Monroe.......... eese ' 1,686,616 | 44,203 | 37,235 | 1,768,054 — 2,558,683 | 1.45 | 261 2,968 
Polls tds des 726,774 | 269,520 | 35,870 | 1,032,164 | 1,788,609 1.73 235 | 1, 973 
BCOLL- ue onc cr HER IIIILIE 12, 274 379 12, 653 24,5948 ; 1.94 174 | 54 
Tay lO cata 8, 981 7,932 20 16, 933 30,858 | 1.82 216 78 
Van Buren ........... 9, 348 4,173 40 13, 561 25, 925 | 1.91 213 38 
Wapello .............. | 293,522 83,674 5, 202 382, 398 593,598 , 1.55 242 743 
Warren... else 008 8, 360 4,400 |.......... 12, 760 27, 366 i 92.14 149 37 
Wayne .,............- 92,968 | 11,961 241 | 105,170 203,671! 1.94 209 308 
Webster .............. 117, 720 14,961 5, 615 138, 296 281, 492 | 2.03 211 357 
Davis, Lucas, and, | 
Pügelcciiollariekes 194, 945 | 109, 560 10, 552 315, 057 490,970 | 1.56 275 570 
Small mines.......... ............ | 6,581 ar 7,834 A quesa- EX DEREN 
Total ae uote 2 32s 5,379,251 | 887, 745 | 152, 815 | 6,419,811 | 10,563,910 | 1.65 226 14,162 
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Coal production of Iowa in 1904, by counties, 


Sold to 


-—— UO PU 
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s Tea Aver- Aver- Aver- 
a Loaded at trade and Bats for Total | Total | gm. num- ce 
shipment. used by | steam | quantity. value. pe ber of Clone 
em- jand heat. ton days lovees, 
ployees. | active. {Pl 
Short | Short Short Short | | 
tons. tons, tons. tona. | | 
AGRIS A A 12, 960 10 12, 970 $30,045 82.36 162 90 
Appanoose ..........- 825,014 | 35,167 | 12,739; 872,920 |. 1,644,164 | 1.88! — 188 | 2,774 
Boone ...........- eee 259,017 | 20,370 5,770 ' 285,157 558,279 ; 1.96 194 1,029 
Dallas ...............- 6,100 6, 400 586 | 13, 086 28,149 , 2.15 148 44 
Greene .............«. 90 26, 434 1,180 27, 704 57,009 , 2.06 183 75 
AAA e ce Eee Rete I: 1:949. ts 11,949 | 32,707 | 2.74 162 48 
Jasper ................ 236,594 | 10,044 | 11,460. 258,098 374,906 | 1.45 217 573 
Jefferson ............. 2, 580 6, 980 200 9, 810 20,232 | 2.06 173 26 
Keokuk .............. 21,769 ! 16,827 2,916! 41,512 61,843 | 1.49 239 107 
Lucas........... cesse 163,519 | 12,117 | 14,259 , 189,895 | 278,890 | 1.47 184 476 
Mahaska ............. 613,614 | 43,26: 18, 236 | 675, 113 964, 604 | 1.42 194 1,564 
Marion. eost 288,855 20,135 5,918 314,908 416,942 | 1.32 217 732 
Monroe.............-. 1,898,076 | 44,372 | 45,002 ¡ 1,987,450 ' 2,907,413 | 1. 46 240 3, 875 
PAGO xeu oni veritus 18, 297 5, 18,302! — 50,178 | 2.74 217 108 
PUR 849,540 | 238,702 | 42,426 1,130,668 | 1,937,389 1.71 224 2, 388 
BODL e Eri E PRESE. 1, 405 &, 400 125 9, 930 19,60 — 2.00 169 49 
Taylor............ «e | 8,952 | 7,286 d 16,273 87,838 | 2.32] 2 68 
Van Buren ........... 4,721 3, 284 a 8, 005 16,301 | 2.04 207 29 
Wapello.............. 272,514 | 101,050 | — 5,996 | 379,560 | 562,562 | 1.48 | 237 798 
Warren.............-. 6, 429 4,861 Lo... (0 11,290 24,682 | 2,19 149 48 
Wayne ..............- 86,743 | 12,006 130 | 98, 879 180,176 ; 1.82 203 383 
Webster .............. 117,363 | 13,470 3,705 | 134,538 275,725 ' 2.05 226 345 
Small mines.......... estaba: 11,916 | EUN 11,916 220 A A eRe 
Total ........... . 5,662,895 | 686,290 | 170,748 | 6,519,933 | 10,504, 406 ' 1.61 213 | 15,629 
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The production of the State, by counties, during the last five years 
and the increases and decreases in 1904 as compared with 1903 are 
shown in the following table: 


Coal production of Iowa, 1900-1904, by counties. 


[Short tons. ] 

County 1900 1901. | 1902 1903. bi, PP 
Sd 2nd PA, ttc Mac TEO | 19,751 22,570 10 DE oe | 9, 600 
Appanoose + «<= se". 650, 094 721,997 | 900, 337 893, 021 872,920 ee | 20, 101 
Mn ccce asse ^ 266,542 | 254,054 | 254,324 | 291,821 | 285,107 |.......... | 6,164 
Pellis otio | 36,737 16, 987 18, 845 15, 467 CO es 2, 381 
CEPS IL! HOMER | 3, 953 E AS. MY 3, 160 
y IO 17,044 18, 810 11,573 14,971 27,704 | 12,788 |.......... 
PORE LL iocans AS 99, 948 184, 670 233, 440 270, 804 288.098. coco eek uer | 12, 706 
JURE active aa IN 6, 844 9,810| 2,906 .......... 
ROO IA 258,933 | — 308,193 | 106,103 62, 875 41,512 | e 21,363 
AN O | 927,921 | 221,008 246,400 | 295,554 | 189,895 .......... 105, 659 
Mahaska ............ 1,142,017 | 929,110 | — 723,567 | 698,166 | — 675,113 | STO: | 293,053 
MSIE Lusia ver | 186, 446 145, 981 315, 425 324, 859 SLE usos 9, 951 
E e RET I | 755, 286 1,038, 882 | 1,406,905 | 1,768,054 | 1,987,450 | 219,896 .......... 
E A IIA IAN POET ES, 10, 070 16,343 $80) 190 ees 
Pubs rd 827,482 | 1,026,014 1,023,860 | 1,082,164 | 1,130,668 | 98,504 l.......... 
NE A. A EA 10,858 | 12,658 PA | 2,723 
PT A 17,159 23,499 | 14,207 16,933 | * 16,273 .......... | 660 
Van Buren .......... 12, 108 12,572 14,816 | — 13,561 8,005 |.........- 5, 556 
Wapello ............. 276,860 | — 312,174 | 340,762 | 382,898 | 379,560 .......... 2, 838 
A ORIFI TE | 24,724 14, 661 20, 127 12, 760 HO Lo cet 1, 470 
WAjyh6 pere eios 65, 140 56, 578 65,374 | 105,170 MÉ PL uoo 6, 291 
Webster iodo 123,660 | 146,020 | 149,615 135,296 3545858 A | 3,798 
Other counties and ' | 

small mines ....... 205,338 | 187,789 4,344 | 21,867 23,865 | — 1,998 |.......... 
A 5,202,939 | 5,617,499 | 5,904,766 | 6,419,811 | 6,519,933 |@100,122 .......... 
a Net increase, : 
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The United States census of 1840 credits Iowa with a production of 
coal amounting to 400 short tons. Since that time the annual produc- 
tion has been as follows: 

Production of coal in Iowa, 1840-1904. 


(Short tons.] 


Year. Quantity. | Year. Quantity. 
Ad aa | A NOAA 392, 000 
[7 A A AO SAO | 500 e A PET UM a tales wee 799, 936 
co CRT ER ees A Los piu d ecd d 1, 231,547 
A EL Se M dade : 1:000 7. ARE occupe cus LEE Eee LLLI 1, 250, 000 
DIC MN ENCORE | 2,500 | I8TT. coccccnoconccconccnanconcanncnono 1, 300, 000 
TRA PR COMES | — 85,000 | 1878......c eese nenne 1, 350, 000 
A Ace ten lense eee oi E sas ta late sawn sinetened j 1,400,000 
a a LI A der E OPE 1, 461, 116 
DI sciatica lO al no need oe 10,000 A laeiaawieea es ! 1,960,000 
A A sul EET ET ; 19:00... IRRD 22 cus hao una he leases ee 3, 920, 000 
A sibus ute sue EET ME MM (04,457,540 
I UM des RP E 18-000- DUE ea usta e DLP EE 4, 370, 566 
YS EIE NER RED RE ^ 90,000 | O AA 4,012,575 
|. METTE A 23 000 A A 4,315,779 
O OA | 25, 000 | A E AA 4, 473, 828 
A SE E EE BH 000 Ere a tt E E |! 4,952,440 
Pu "P" 80, 000-1 TREO: 6o ccr tees A ! 4,095,358 
IS inate | — T DNO MIROR EN, | 4, 021, 739 
Du TT | 37,500 | TRON A AN 3, 825, 495 
A E SOS "^ 0000) Id dio tant tods E 3,918,491 
A A AA eas 41,990 | IRIB.. aana anaana aedeentaddecosdacewces 3, 972, 229 
A hoot tects ANN "E 015 "P" edad moat Gand 3,967,253 
e COT HH SE 11. Te cS | 4,156,074 
iia dado eel defi CR A sce eed npe on RR ox 3, 954, 028 
||. A en ct sad teas os 63,000 A amet ' 4,611, 865 
E E EE 69,574 || O 4,618, 842 
(D NEHME 03/3001 THUD) aun cua cL etui ccn EIAS ous | 5,177, 479 
WEG ENEE A iua Sr err Ne eed 150,000 | 19005. 0 oebees orbe NR hr EE | 5,202,939 
aia et ORE 241,453 || LOL... cece cc ceccccccecceeeeceees | 5,617, 499 
T PEE E RR CORREO 295,106 || 1992...... ccce n nnns , 5,904 766 
A A | — 963,487 A cls E A ele 6, 419, 811 
ta do A ee | 6, 519, 933 
etico | 386,000 | 

| ] | 


a United States census, fiscal year. 
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KANSAS. 


Total production, 6,333,307 short tons; spot value, $9,640,771. 

The Coal Measures of Kansas oceupy the eastern portion of that 
State and underlie approximately 20,000 square miles, of which 15,000 
have been estimated as probably more or less productive. The Coal 
Measures belong to the Pennsylvanian series of the Carboniferous, and 
include the southwestern extension of the Iowa-Missouri field. The 
formation differs somewhat from that of the adjacent States in that 
the division between the upper and lower portion is not so well marked. 
The limestones which in Iowa and Missouri characterize especially the 
upper portion of the Coal Measures are more prominent in Kansas, 
and coal is also found to a considerable extent in the upper beds as 
well as in the lower. The total thickness of the Coal Measures has 
been estimated at 3,000 feet. The dip is to the north and west, and 
the beds increase in thickness in that direction. The most important 
coal field in the State is that of Cherokee and Crawford counties in the 
southeastern corner. In this field the Cherokee hed, which varies in 
thickness from 3 to 10 feet, and has a general average of 40 to 42 
inches, is largely mined. The coal is of better grade than that found 
in the adjacent States and the mining conditions as regards roof and 
floor are excellent. Approximately 91 per cent of the output of the 
State comes from these counties. 

The second district of importance is that adjacent to Leavenworth 
and Atchison in the northeastern portion of the State, where, at a 
depth of 700 to 850 feet and at horizons equivalent to those mined in 
eastern Missouri, a thin bed of coal is found. This field yields a trifle 
less than 6 per cent of the total output of the State, and is notable as 
being the only point at which deep mining is carried on in the western 
interior coal field. The third important district in Kansas is that of 
Osage and adjacent counties in which a coal bed 20 to 22 inches thick 
is mined and yields approximately 3 per cent of the State's output. 
This bed is notable as being well up in the upper Coal Measures and 
stratigraphically 2,000 feet above the Cherokee coal. It occupies 
approximately the horizon of the seam locally mined in southwestern 
Iowa. 

Kansas is included among the small number of States whose coal 
production in 1904 exhibits an increase over 1903. The statistics for 
1903 credited Kansas with a production of 5,839,976 short tons, valued 
at $5,871,952, while in 1904 it amounted to 6,333,307 short tons, val- 
ued at 39,640,771, indicating an increase of 493,331 short tons in quan- 
tity and of $165,818 in value. This increase in production without 
any decline in price (the average being the same; $1.52 in botb years) 
and in a year of generally decreased production and lower values must 
be considered as an evidence of prosperity and of growing industry 


- 
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in the State. The prices obtained for Kansas coal in 1903 and 1904 
were highest of any year of which there is any record. 

There were employed in the coal mines of Kansas during 1904 a 
total of 12,198 men who worked an average of 213 days, compared 
with 10,924 men for 215 days in 1903. From this it is deduced that 
in 1904 the average production per man for the year was 519.2 tons, 
while in 1903 it was 534.6 tons. The daily production per man was 
2.49 tons in 1903 and 2.44 in 1904. The mines as a general thing 
were worked on an eight hour per day schedule in both years. In 
1904, 151 mines, which gave employment to 95 per cent of the total 
number of miners and mine laborers, were reported as working 8 
hours a day. Only 9 mines employing 215 men reported 9 hours in 
1904, and 5 mines having 45 men worked 10 hours. 

Troubles with labor in the coal mines of Kansas in 1904 were prac- 
ticably negligible. Strikes occurred at 6 mines, but they were all 
settled quickly, the longest lasting 44 days, and the average time lost 
by the total of 186 men affected was 7 days. 

A very small portion of the product in 1903 and 1904 was won with 
the use of mining machines, of which there were 5 in use in both 
years. In 1904 the machine-mined product amounted to 10,600 tons, 
and in 1903 it was 9,876 tons. 

The statistics of production in 1903 and 1904, by counties, with the 
distribution of the product for consumption, are shown in the follow- 
ing tables: 


Coal production of Kansas in 1903, by counties, 


| Sold to Used at Aver-| AVET- 
Loaded loval | mines Made are | "Re ¡Average 
County at mines! trade | for "into Total Total Ee num- number 
2 for ship- and used. steam coke quantity.| value. P ir. ber of | of em- 
ment. | by em- |. and y ue | days !ployees, 
¿ployees. heat. "active. 
Au EC. d sees | 
Short | Short | Short | Short Short | 
tons. tons. | tous. tons. tons. 

Bourbon..... ....... Dd 3,006 | 1:414 1: eus | 4,420, — $9,028 $2.04 170 | 15 
Cberokee............ 11,991,840 — 33,179 | 33,877 | 3,701 2,062,897 | 3,051,769 | 1.48 | — 210 | 3, 161 
Crawford ............ 3,030,029 , 55,786 46,770 10 3, 132,595 | 4, 344,451 1.39 | 217 | 5, 337 
Leavenworth...... E 274.653 94.178 ' 13,997 | EORR ata | 382,828 | 830,704 ' 2.17 259 | 1,044 
Linn ecu poser 43, 000 1,217 400 l........ 47,617 S3,201 1.75 | 199 , 120 

! : | 
Oe | 165,424 — 28,927 BIBS RR | 194,727 | 515,803] 2.60 | — 176 896 
Othercountiesa.....| — 4,900 3.417 '........ | Linen 8,317 | 22,201. 2.67 | 153 51 
Small mines. ........ tere "EC RUM ÓN | 655! 1,796 l...... eee AN 

1 " 

—— ML, e dm — PERCHE 
(96,934 | 3,711 5,539,976 | 8,871,953 | 1.52 215 | 10,9% 

. : ! 1 


Total .......... i 509,846 229,585 
a Cloud, Ellsworth, Franklin, Pottawatomie, and Republic. 
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Coal production of Kansas in 1904, bu counties. 


| Sold to IU sed at! | Aver Aver- | 
| Loaded | local mines yade age | BEC [Average 
County | at mines] trade | for intü Total Total rice DUM- number 
ua for «hip- and used! steam cake quantity.| value. |! p Uerof | of em- 
ment. byem- and DEED D. | days | ployees, 
ployees. heat. ! active 
Short Short ; Short , Short | Short | 
tons. tona. |! tons. | tona. tons. , 
Cherokee............ 2,292,419 | 43,387 | 42, 344 474 2,378,624 183,573, 432 $1.50 209 4, 053 
Crawford ............ 3, 228,928 | 107,962 , 62,444 1........ 3, 399, 334 | 4, 830, 340 | 1. 42 220 5,912 
Leavenworth........ | 201,873 | 115,951 | 12,595 ........ | 333, 419 711,097 | 2.13 235 | 1,179 
Linn ....... p Mee | 25, 246 3, 891 520 | esas | 29. 657 52,209 | 1.76 , 170 111 
ÜSige ri 152,576 | 18,338 | MO ........ ^ 171,45 422, 922 | 2.47 | 179 892 
Other countiesa..... 2,000 | 7,900 540 j........ © 10,440 28, 500 | 2.73; 156 51 
Small mines......... .......... 10/879: ous oc] essaie | 10,379 7) A ee Rees 
Total... zas 5, 903, 042 | 310, 808 '118, 983 474 8 333, 307 | 9,640, 771 | 1.52 | 213 | 12, 198 
i i | 


a Botrbot. Cloud, Franklin. a and Jewell, 


The production by counties during the last five years, with the in- 
creases and decreases in 1904 as compared with 1903, is shown in the 
following table: 

Coal production of Kansaa, 1900-1904. 


[Short tons.] 


Incrense,| Decrease 
County. 1900. 1901. | 1902. : 1903. 1904. t 
EN HOS jl ha Ml Ge 
Atchison ............ 2, 000 3, 000 (a) | rH MCN EUREN 
Cherokee ............ 1 1,547,471 1, 550, 198 1, 849, 596 2, 062, 97 2,378,624 | 315,727 |.......... 
Clo AA IPSE mee. 7.5804 2,400 3, 000 600 cocos 
Crawford ............ 2.307,130 | 2,708,701 2,581, 274 3, 132, 595 3,399,334 | 266,739 |.......... 
Franklin ............ 4, 420 | 11, 460 4,999 4,900 4,740 as 160 
Leavenworth........ 250,229 | — 218,476 | 291,681 | — 382,828 NOS AIS: id 49, 409 
¡A AA 26, 610 26, 380 29, 780 | 47.617 29,657 lola 17, 960 
OSAZO 256 ee ceee s ee 196, 998 222, 293 192,781 194, 727 171,454 esos 23,273 
Other counties and | 
small mines ....... 132, 982 130, 020 8,130 | 12, 012 13, 079 1,067 |.......... 
Total 1... ous | 4,467, 870 | 4, 900, 525 i 5, 266, 065 | 5, 839, 976 6, 333, 307  5493,331 |.......... 
[ 
a [Included in other counties, ^ Net increase. 


The earliest record of coal production in Kansas shows that that 
State produced in 1569 a total of 36,591 tons. From 1870 to 1880 the 
production has been estimated from the best information obtainable, 
and since 1882 it has been collected by the statistical division of the 
United States Geological Survey. The record is shown in the follow- 
ing table: 
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Coal production of Kansas, 1869-1904. 


[Short tons.] 


Year. Quantity. Year. Quantity. 


A EE hi ste DER 86.891 || 1887 cae del AN 1,596, 879 
TAO 0.5 A Id A 2... ud. uephbedell qesdlsraixs 1, 850, 000 
Lr CIS IN 2,221,043 
A NA ost caael A dne dei tion 2,959, 922 
1878 MS | 56:000] A Sea tic sce ve eiie s 2,716, 705 
OO A AAA a cae aia Suls ye | 8,007, 276 
A ON a ! — 150,000 DE EE E |^. 2,652, 546 
TAB oon Sy eons to PEEL n Ere ue |! — 925,000 || 1894..........Lllueceeese rr nn 3,388, 251 
A PE RENE ERR p. "0030007 1805.0. eene caes oe a ace e ie , 2,926,870 
TG REND A A "E (oer TIE —— 2, R84, 801 
o A RN A 460,000 a e 3, 054, 012 
Ts E ae Aedes AN ^ 8,406, 555 
pro MONNAIES 840, 000 | 1899......... nm Aras | 8,852,267 
| o "CE 790.0004 3000: Basen gee tied aai -— 4,467,870 
IS nosset Kutless PNE RENE 900: 000. ^ 1901. odores ce ee Lev ILE Didone e Eis 4, 900, 528 
JE sena ds, eiecit ense Ie rr 1-100:000 1909 ara RE EAT 5, 266, 065 
OMe seein E POSER 1,212,057 | A eh ede sbi eed eas ... 5,839,976 
IBSÓ oco A aras o LE 1,400,000 | 1904.5 5. ro e 6, 333, 307 


a United States census, fiscal year. 
KENTUCKY. 


Total production in 1904, 7,566,482 short tons; spot value, $7,857,691. 

Kentucky is the only one of the coal-producing States which has 
within its borders areas belonging to any two of the great coal fields. 
The eastern counties of the State are underlain by the coal beds of the 
great Appalachian system, extending entirely across the State in a 
northeast-southwest direction, while the southern limits of the central 
or eastern interior field are found in the more northern counties of the 
western part of the State. The total area underlain by coal in the 
eastern counties of the State is estimated at 11,180 square miles. The 
coal-bearing areas in the western part of the State are estimated to 
contain 5,800 square miles, or somewhat more than one-half of that of 
the eastern part of the State. Up to the close of 1904 the western 
district, however, produced considerably more than half the total out- 
put of the State, but the recent developments in Pike, Johnson, and 
other counties of the eastern portion of Kentucky lead to the impres- 
sion that the production in the eastern district will soon exceed that of 
the western. 

From the practical standpoint the eastern. Kentucky coal field is a 
unit, unless the Middlesboro-Harlan field, cut off by the Pine Moun- 
tain fault, be excepted. The field has an area of 11,180 square miles. 
The great bulk of this area has at present no transportation facilities, 
and development has been confined to the close proximity of the few 


490 MINERAL RESOURCES 


lines of railroad that cross or enter the field. Thus at the north there 
are about a dozen commercial mines on the Chesapeake and Obio Rail- 
road where it crosses Carter and Boyd counties. Lawrence, Johnson, 
Lee, and Breathitt counties each support a few small mines, and the 
Chesapeake and Ohio has nearly or quite completed a line into the 
Elkhorn field, which promises to become one of the most important in 
the State. The larger mines are mostly in the southern field. Along 
the Cincinnati Southern are a group of mines in Pulaski County and 
western Whitley County. Along the Louisville and Nashville are a 
detached group of mines in Laurel County and scattered mines in Knox, 
Bell, and Whitley counties. | 

The coals of this field belong to the Lower Productive Coal Measures 
and Pottsville formation of Pennsylvania. The latter formation, which 
at the Ohio River has a thickness of only a few hündred feet and car- 
ries five coals, in the southeastern corner of tbe State is about 5,000 
feet thick and carries nearly fifty coals, of which a dozen or more are 
locally of workable thickness and quality. The eastern Kentucky 
coals are mostly high grade ‘‘ gas” or “coking” coals, with some 
cannel coal. In the Jellico field the Jellico and Blue Gem seams are 
both thin, the latter being successfully mined where averaging only 
22 inches. On the other hand, some of the seams show 8 and 9 feet or 
more of workable coal. 

The workable coal of the western district of Kentucky is confined . 
almost entirely to two beds, designated as Nos. 9 and 11 by the Ken- 
tucky Greological Survey. Of these, No. 9 is the more persistent and 
furnishes probably 75 per cent or more of the total production of the 
western counties of the State. It underlies the whole or portions of 
eight counties, including all of the field except its eastern portion and 
the southern or southwestern edge, and in a few other cases, where 
it has been cut out by irregularities in the structure. The bed has 
an average thickness of about 5 feet, and only rarely thickens out 
to more than 5 feet 6 inches, or thins down to less than 4 feet 6 inches. 
It lies, as a rule, about 200 feet below the surface, the mining being 
done by shaft. Seam No. 11 lies from 40 to 100 feet above No. 9, and 
is the next important bed in western Kentucky. It is much more 
irregular than No. 9, but usually where worked has a thickness of 
6 feet or over. Another seum lying about 25 feet above No. 11 is 
known as No. 12. It is in Webster, Hopkins, McLean, and Muhlen- 
berg counties. In the central portion of this field this bed attains a 
thickness of from 3 to 6 feet. Other seams besides these three are 
mined in the district, notably what is supposed to be No. 6 and also 
No. 5, near De Koven, in Union County. 
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Some coal was mined in the western counties of Kentucky as early 
as 1840, it having been reported in that year that a considerable 
amount of coal was shipped down the Ohio River from Union and 
Hancock counties, in this portion of the State. Mining in the eastern 
portion antedated the westetn field by about twelve years. It was not 
until 1870, however, after the close of the civil war, that the active 
development in the coal mines of Kentucky really began. In that 
year (1870) the production, as reported to the United States Census, 
amounted to 150,582 short tons. The census of 1860 reported a pro- 
duction of 285,760 short tons. Since 1870 the development has kept 
pace with other industrial enterprises in the Southern States. 

Kentucky's coal production in 1904 amounted to 7,566,182 short 
tons, valued at $7,857,691, against 7,538,032 short tons, valued at 
$7,979,342 in 1903. Although this exhibits an increase in tonnage of 
less than 0.5 per cent in 1904 over the preceding year, it is sufficient to 
place Kentucky among the 9 States whose output last year exceeded 
that of 1903. There was, however, a decline in the average price per 
ton, which caused a decrease in the total value of $121,651. 

There were employed in the coal mines of Kentucky during 1904 a 
total of 14,200 men, who worked an average of 197 days, as compared 
with 14,354 men for 207 days in 1903. Dividing the total tonnage for 
each year by the total number of men employed, it is seen that there 
was produced for each man employed in 1904 an average of 532.9 
short tons, against 525.2 tons in 1903 and 493 tons in 1902. "The 
average daily production per man in 1904 was 2.71 tons, against 2.54 
in 1903 and 2.35 in 1902. "The lengths of the working days in Ken- 
tucky were pretty evenly divided between 8, 9, and 10 hours, the last 
mentioned having the largest number both of mines and men. There 
were 58 mines, employing 3,870 men, that worked 8 hours; 60 mines, 
employing 4,208 men, that worked 9 hours, and 141 mines, employ- 
ing 5,952 men, that worked 10 hours. 

Nearly one-half of the total coal tonnage of Kentucky in 1904 was 
undercut by the use of machines, 3,595,513 short tons, or 47.5 per cent 
of a total of 7,566,482 tons, being machine-mined. The total number 
of machines in use in 1904 was 453, against 308 in 1903, when 2,843,805 
tons were mined by machines. 

The time lost by strikes in the coal mines of Kentucky in 1904 
amounted to about 5 per cent of the total time made. Strikes occurred 
in 37 different mines, and a total of 3,781 men were idle for an aver- 
age of 39 days each. 
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The statistics of production in 1903 and 1904 by counties, with the 
distribution of the product for consumption, are shown in the following 


tables: 


Coal production of Kentucky in 190.3, by counties, 


| i Sold to ',. : 
"Th a j E E 
County. Heenan and | por into Tou . Ha | price hono 
3 P- | used by. steam | coke. [quen ity., value. | pe ro 
ment. eic an i ton days 
ployees.| hent. | | active 
Short Short Short | Short Short | | 
tona. tons. tons. tona. tona. | | 
Bell utut ict 289,421 | 8,440 — 9,150 | 85,005 ' 392,016 $427,004 $1.09, 184 
Boyd. nurse eb Rue | 215,491 |......... ¡A mW. | 245,491 | 219,906 ^ .90 249 | 
Breathitt............! 30,000; 1,135) 995 ....... 2,730 | 42,988 1.31| — 203 
Carter ...........--- | 25, 321 | 8,505, 400 ......... 265,226 | 289,130 | 1.09 194 
Clic ues sas eias F9 easel eus 6200 | 5,20 R 24 
Daviess........... se. | isl 31,548 ! — 450 L........ 14,286 | 48,582 | 1.10; ` 217 
Hancock ............ | o i; 28 re A ter ahaa 37,032, 42,878 | 1.16) 225 
Henderson .......... 131,598 | 42,910 4,363 |........ 178,871 | 197,622 | 1.10 219 
Hopkins and Chris- i | | | 
balise aoa 1,660,031 | 33,448 49,968 | 99,500 1,42, 947 1,719,105 | .93, 241 
Johnson............. 69, 000 7,200 900 | REA ' 11,100 79,545 | 1.03 160 
ROX i eesercoso ie 526,077 9,810 7,670 |........ 543,557 | 610,619 | 1.12 234 
Laurel............... 381,975; 4,750 5,503 | dosi 392,288 | 409,319 | 1.04 208 
Lawrence .......... e 46,844 | 12,273 | 7,709 TT 66,826 | 71,305 | 1.07 199 
Loo lp pie Th 47,196 200 175 |........ 47,5731 61,936 | 1.30; 208 
WRC sec htc ttre esl bertus 3,800 hoc. | ENNS 230, 4| 1.08! Jas 
McLean ............. 115,732 | 6,032 — 2,505 |........ 127.869 | 124,465 | .97, 226 
ST 10, 200 | T es: | 10,200 11,750 | 1.15 232 
Morgan.............. 58,578 1 1,725. (OL iode | 9037 134,080 | 2.22 192 
Muhlenberg.. ..... 770,849 | 12.618 15,425 ......... 798,892 — 772,597 97: 197 
Ohio sa 555,232 | 18,172 | 12,668 |........ 556,072 | 593,778 | 1.01 | 189 | 
Owsley .............. 1.400| 5,056 | 2,000 ! 40 8, 496 | 14,614 | 1.72 134 
Pies IR GAL | 2,590 ........ ie 21,1901 — 23,206 | 1.10 129 
Pulaski.............. 191,184 | 2,865 2,738 ee. 196,987 281,323 | 1.43! 984 
Rockcustle .......... 51,11]. AAO 50 ee 56,90 / 66,071 | 1,16) 1M 
WON ein 301,346 | 26,838 | 13,815 + 5,126 | 349,625 | 412,862 | 1.18 193 
Webster ............. 340,531 | 16,704 11,32 | 3, 000 371,560 338,770 | 91 224 
Whitley ............. 660,272 ; 41,830 | 8,645 ........ 710,747 ' 900,276 | 1.27 190 
Other countiesa ..... 3,647 | 22,700 — 3,900 toco... o 29,847, 37,040 | 1.24, — 164 
Suiallminesa. 2.2 eese rre 34,026 j... uo sid | 34, 026 | PONT. A exer 
Total .......... 6, 805, 323 | 380,449 159,589 192,671 979,312 | 1.06 | 


a Butler, Caldwel’ 
Warren. 


| 


Carroll, Crittenden, Floyd, Greenup, Knott, Letcher, 


| 
I, 38,082 7, 
| 


Average 
| number 
| of em- 

ployees. 


g 


"^.^. 


cmm ES s, 


207 | 14,354 


Martin, Menifee, and 
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Coal production of Kentucky in 1904, by counties, 
Sold to ¡Used at | | Aver- AVer 
Loaded | local | mines Made ie age |Averuge 
County. oe TA ar inta B du | price num- number 
í p- ¡and use steam x quan ity. value. r of ot em 
ment. j by em- | and coke | | S | days ¡ployees. 
ployees.| heat. | ` active, | 
| Short | Short | Short Short ' Short | | | 
tons, tons. tonus. tous, tona. j | 
Hello noises 484,164 | 13,091 | 7,640, 6,767 51,062 $549,359 $1.07 IM 1,306 
Boyd ...........essse ! 69,067 |......... LM 69.055 BR. 304. RE) 18. 236 
Carter A 241,088 | 2,832 | 1,110 ........ 245,030 ^ 259,384 1.06. 167 528 
A cece eee ee 44,125 |........ AE 14,125 ' 45,741 1.03 211 83 
Hancock ............ 46,829 | 3,095 |... ee 49,84 — 56,5321 1.13 122 174 
Henderson .......... 91,000 | 51,205 ' 5,298 ........ 151.103 169,010 1.12 189 278 
Hopkins and Chris- | 
A 11,605,812 | 45.755 | 52,991 79,060 1,783.61* 1,575,592 NS 212 2,212 
Johnson ............. 36, 870 2,150 | 2,100 ........ 41,120 36, 0*0 .NA 163 175 
KHOE er 564, 019 6,063 | 7,096 ........ 217,778. 609,820 1.06 22 995 
Laurel............... | 369, YS] 4,750 | 5,936 ........ 360,667 — 388,758 | 1.02 195 500 
¡PA | 67, 298 400 os ae 67,948) 86,518 ! 128. 201 154 
McLean ............. 105,231 — 11,098 | 1,287 l........ 117.616 | 107,363 | .91 —— 183 187 
Muhlenberg......... NO9, 38] — 19,257 | 15,410 |........ 934,018 | 889,765 — ,90 177 1,687 
Ohi0...oooocccoocoo... 477,436 — 22,156 | 14,534 |........ os 480,157 — .93 183 1,044 
Pulaski.............. 183,822. 6,154 | 7,820 l........ 197, 796 CMS | 1.26 216 | 418 
Rockcastle .......... 133,000 ' 5,540 500 |........ 139,340 | 254,744 1.83 244 265 
CON usadas: 309,642 | 31.717 | 19,557 | 7,278 — 365,194 | 368,685 | 1.00 171 | 706 
Webster ............. 229,132 5 46,900 | 22,683 |........ 294,715 ' 205,139 | .99 192 484 
Whitley ............. 738,421 | 40,062 | 10,353 [........ 788,836 1,064,733 | 1.35 194 /  LN73 
Other counties a..... 216,454 | 22,278 | 6,377 |........ 245,109 | 316,882 1.29 215 595 
Small mines. ........ E AO, FO ona cass lecuisecne j- AO RUE: AA o as sii: 
Total .......... 6, 869, 247 | 423,160 (180,970 | 93,105 ‘7, 566, 482 857, 691 | 1.04 197 | 14,200 


i 


a Breathitt, Butler, Caldwell, Clay, Grayson, Greenup, Knott, Lawrence, Letcher, Magoflin, Menifee, 


Morgan, Owsley, and Pike, 


494 MINERAL RESOURCES. 


In the following table is presented a statement of the production of 
coal in Kentucky during the last five years with the increases and 
decreases in 1904 as compared with the preceding year: 


Coal production of Kentucky, 1900-1904, by counties. 


[Short tons.] 


County. 1900. 1901. 1902. | 1903. | 1904. m 1901. | mE 
Delitos 224,500 ' — 333,235 461, 768 392, 016 511,662 | 119,646 .......... 
Boyd ON 170,931 | 173,930 | 242,021 | — 245,491 69,095 Lo. '— 176,396 
Breathitt and Lee... 33, 416 | 37,326 60, 524 20, 301 | 110, 303 30, 002 | oct ts 
Butler ..oaa....000n. 32,482 — 18,802 12, 868 | 3, 600 | Te? r ee or ! i953 
Carter .......sssuuuu. 248,756 | — 245,526 281, 401 | 265,226 | — 245,020 o 20, 196 
Christian, | Daviess, | ‘ | 

and Hancock...... 114,253 97,645 125,708 ; — 180,544, 185,922 5,978 5 es cess 
"iA A A 3.167 | 2.949 1 deas 425 
Henderson .......... 135, 775 | 169, 365 158, 471 | 175,871 151; 103.1... ecosies 27,768 
Hopkins............. 1,371,826 , 1,962,299 | 1,556,084 , 1,748,721 ^ 1,691,675 .... LL. | 582,046 
Johnson ............. 19, 164 | a 37. 692 126, 473 77,100 | 41,120 cuina 35, 980 
KNOX ....00.-- eee eee 303, 969 | — 283,706 481,819 | 543,557 | A7T,TIB | 34220./.......... 
Laurel............... 351,786 | — 315,698 | — 402,997 ; — 392,288 — 380,607 |.........- | 1L62 
Lawrence ........... 46,316 46, 924 57, 387 66, 826 69, 036 DO 2c angus 
McLean ............. 20, 454 17,716 54, 568 127, 869 117,616 |.......... 10,253 
Muhlenberg......... 399, 944 | 532, 840 700,700 | — 798,892 934,048 | 135,156 1.......... 
S MEER 559,005 ! — 502,974 | — 541,296 | — 886,072  — 514,126 |. eee.) 71,946 
Pulaski.............. 92. 960 138, 787 159, 497 196, 287 197, 796 | 1,509 .......... 
Rockeastle .......... 8, 000 15, 000 | 3, 660 56, SOL 139,340 | 82, 439 | seated 
Union ............... | 268, 133 277,337 315,786 349, 625 368, 194% 18,569 l...a... 
Webster ............. 110, 565 122, 116 | 278, 042 371,560 VON, TLD 1... see. (0 T2845 
Whitley ............. 673, 069 9L, 068 | — 687,831 710, 747 758,836 | 78,089 ........... 
Other counties and " 

«mall mines ....... 150, 000 | 150,000 — 59,153, — 167,871 | — 170,081 | — 2,660 loco... 

Total .......... | 5,328,964 | 5,469,986 | 6,766,984 1,588,032 | 7,566,482 | 528,450 ........... 

á | 
a Includes Morgan County. b Net increase. 


As Kentucky’s coal product is drawn from two of the great coal 
fields, a comparison of the two sections is of some interest. The fol- 
lowing tables show the production in the eastern and western districts 
by counties during the last five years, with the increases and decreases 
in 1904. It will be noted that all of the increased production in 1904 
was in the eastern district, the western and more important district 
showing a decrease of nearly 14,000 tons. Most of the labor troubles 
were experienced in the western district, and the decreased production 
in that section was due in part to this cause. 
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Coal production of the eastern district of Kentucky, 1900-1904. o 
(Short tons. } 


m d ; 
County. 1900. | 1901. | 1902. 1903. | 1904. ` dr | ee 
ais A PA =| c 
Pelo | 224,500 | 383,235 | 461.768 | 392,016 | 511,662 | 119,646 |.......... 
Boyd ................ 170, 931 173, 930 | 242, 021 245,191 | 69,09 ,......... | | 176,396 
Breathitt ............ | — 16,416 | 18, 540 23,873 32,730 | — 42,950 9,625 loc 
Carter...............| — 248,756 215,526 281, 401 265,226 | — 245,030 |. ......... | 920,196 
Greenup............. mu | m eR 3, 167 od | 425 
Johnson ............. 19, 164 | a 37, 692 126, 473 77,100 41,120 (scies | 35,980 
o osoosensczigan 303, 969 2&3, 706 | 481,819 543, 557 877,778 | 94,221 |... 
Laurel............... 351,786 | — 315,698 | — 402,997 | 392,288; 380,667 | Meus 11,621 
Lawrence ........... + 46,316 46,924 | 57,387 66, 826 69,036 | 2,210 |.......... 
Leo oum Ae rcd © 17,00 18, 786 | 36, 651 47,571 67,948 + 20,377 .......... 
Pulaski.............. 92,960 | — 135,787 159, 197 196, 287 197,796 | 1,509 oa.. 
Rockcastle .......... 8, 000 15,000 | 3, 660 56,901 | — 139.310 ! 82439 1224. 
Whitley ............. |l — 673,069 591, 068 687, 831 710,747 , — 788,836 | 78,089 .......... 

Other counties und ! | | 
small mines ....... ............ 90, 000 40, 000 129, 065 68,013 '.......... | 61,052 
Total .......... ` 2,172,867 | 2,308,892 | 3,005,878 | 3,158,972 | 3,201,418 | 542,446 l.......... 

à 1 

a Ipcludes Morgan County. b Net increase. 


Coal production of the western district of Kentucky, 1900-1904. 


[Short tons.] 


— 


County. 1900. | 1901. | 1902. | 1903. 1904. | Incrense | Se 
SNP TE TEE APA A -— —  —————-————À— IC ee 
Butler .............- 32,482 | — 18,802! 128681 — 3,600 1,647 o EET 
Christian ............ 93,931 | — 73,220 87,353 99,226 91,943 .......... ^5 23 
Daviess.............- 13,272 | 16,205 | — 20,518. 44, 286 44, 125 |.......... | 161 
Hancock ............ 7, 050 8,220. — 17,837 37,032 — 49,84 ^ 12,822 .......... 
Henderson .......... 135,775 | 169,365 158,471 ^ 178,871 | 151,103 ........... | 27, 768 
Hopkins............- 1,371,826 | 1,362,209 — 1,555,084 — 1,743,721 | 1,691,675 .......... 52,046 
McLean ............- | 20,454 17,716 54,56 — 127,869 |o IG anno 10,253 
Muhlenberg ......... 399,944 | 532,840 — 700.700 798,892 ! 934,048 | 135, 156 ETAT 
ONO. rss | 552,665! — 592,974 —— 541,226 —— 586.072  — 514,126 .......... | 71.946 
Union ............... | 268,133 277,937 815,786 349,625 | 368,194 18,569 |.......... 
Webster ............. ! — 110,565 122,16 278,042 371,560 | — 298,715 LL... (0 72,845 
Other counties and | ' 
small mines ....... ......seeee- | 60,000 19, 153 38,306 | — 102018 63,712 Jo, 
Total .......... | 3,006,097 — 3,161,094 3,761,606 — 4.379,000 |. 4,365,064 .......... | 18,9% 


| | 
i i 


a Net decrease. 


So far as the records of early coal production in the United States 
are to be accepted, Kentucky was the third State to enter the list of 
coal producers. According to one of the early reports of the Ken- 
tucky Geological Survey (published in 1838), the first coal produced 
in the State was mined in 1827 on ** the right side of the (Cumberland) 
river below the mouth of Laurel.” This was evidently from either 
Laurel or Pulaski county, but the exact location is not definitely 
stated. The same report says that in 1828 five boat loads of coal from 
these mines arrived in Nashville, and that from 1829 to 1834 probably 
from 25 to 35 boat loads were sent out each year. The boat loads 
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averifred about 1,750 bushels, or 66 tons each. From 1834 to 1837 the 
shipments were from 75 to 100 boat loads, or about 3.500 bushels a 
year. The coal was for the most part consumed in the salt works and 
iron furnaces convenient to the rivers, the only means of transportation. 

From the best information obtainable it seems that the production 
of the State from 1829 to 1835 ranged from 2,000 to 6,000 tons per 
year. The United States Census for 1840 gives the total production 
for the State at 23,527 short tons. By 1860, according to the census 
for that year, the production amounted to 285,760 short tons. Opera- 
tions were necessarily somewhat interrupted during the civil war, but 
since 1870, after the State had begun to recover from the effects of the 
war, the production increased rapidly, as shown in the following table: 


Annual coal production of Kentucky, 1829-1904, 


(short tons.) 


Year. Quantity. Year, Quantity. 
1899 STR TUE ROPA RUP DAO. A ee i A TE LE 175, 000 
je) RUNE OA 2:000 - BER otro tag door e esa uh de ohare 160, 000 
USS RR e 2100- JIBOUL Luci a etes 160, 000 
j830 seduce E EET Pone 2:000" ANO oec eade roo (00 190,582 
TASS obo A zu tare ie | 2: Uo dT essct weles ee ovt ap e O | 250, 000 
INS oer be EEUU RE EET UTE l 5,0. AMA I EEES EET | 350, 00 
o oae ee NP EDEN E | LI TU NOME AA 400,000 
C MN PRORA A ONO RODOU- E ires dore ed etude I — 360, 000 
|. Mer PTS NE n eri 500,000 
VS ata A ain TE | 620, 000 
S NR RN RENE NE xv o cera asa EE | 850, 000 
A xs Ed ber Ee tem l pum TATR PN 900, 000 
|L5 CT" 85.000. — TR hb acts uaa sii da Siue ip | 1, 000, 000 
DT o E EEE ERA OLET i 80.0007. TER a TE e ex 946, 255 
MDC S 60.0007. A a ÓS 1,232,000 
p — M : 75,000 , IMS3... esses nene nnn | 1,300, 000 
1645 MM A ae oa ds TODO TASS o ae 1, 650, 000 
I uris bue A MEVS cra | 1, 550, 900 
IRIS ee Co TE E E uas 120000 WARS 524s Selo ici 1. 600, 000 
A Oe eer uu A 125; 000e Ii ei 1. 550, 000 
[LED e A wares edi ce "WE "oc a r Ns take Mahe eats 1,983, 185 
A cee tah ge le oa BELT MM conca rca nar 2.570, 000 
jj etn "EE (1 0B. rcr 2, 399, 755 
PEND M ——— — a NM Ce MEL AAA A cu i D 2, 701, 496 
O IE: ; 180,00 IM... 2, 916, 069 
jb DRM | 190-000. -TNIEE be oie a specus cerle iex e eh bed ot 3, 025, 313 
IRSE I ees D UP aed user sak EL Ar e » BOOMS to 3,007,179 
| OO Ce © SOPSODOU- ASU Ls CL soU gan dadas Vries oats 3, 111,192 
RN A RTS 240,000 — 1MPo..... O 3, 357, 770 
| A —— une 3590 000 "TRUST ei eo Gees Vete ls rst Sys nas ee 3,333, 478 
ES Wea A we ine | WAM: ASG Sos Coda det trc ao ania eo ee aie 3, 64, 097 
A A LOW ONES D MC 3,857, 905 
A moa eU. P pot esate! 250, 000 | Dro MR P T ER 4, 607,25 
B62: uss Sek eee te fon 995 O00: A ine aad tease 5,325, 904 
A IE ón | 250,000 A A 5, 169, 986 
jo pw eared ened a eee ees 250.000 OEE a rl tee OPS 6,766, 954 
ds A A aid O te PM 7, 03k, 032 
ES PME REM PR A : 150:000- 1901. 2th se A 7, 066, 482 


a United States census, fiscal year. 
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Total production in 1904, 4,813,622 shorttons; spot value, $5,729,085. 

The principal coal fields of Maryland, while belonging to the Appa- 
lachian field proper, are a part of an outlying basin which extends 
from Somerset County, Pa., through Allegany County: Md., into and 
including the Piedmont and Elk Garden regions of West Virginia. 
This area is separated from the main Appalachian system by a nar- 
row, barren strip, but the coal itself, which is known as the “ Big 
Vein” of Maryland, is correlated with the famous Pittsburg bed. A 
portion of the main bed of the Appalachian area crosses the north- 
western part of Garrett County, but only a small production is 
obtained from this area in the State of Maryland. 

The main coal basin of Allegany County, as described in the report 
of the Maryland Geological Survey, lies in a high, hilly, gently syn- 
clinal valley between the Allegheny Mountains on the east and the 
Savage Mountain on the west. Its length in Maryland is approxi- 
mately 20 miles, and its average breadth about 5 miles. For more 
than half a century the coal fields of Maryland have been the source 
of some of the finest steam coal and of practically all of the high- 
grade blacksmith coal in the United States. 

According to the report of the Maryland Geological Survey, coal 
was discovered by a Mr. Riser, near the present site of Frostburg, in 
1804, just one hundred years before the date covered by this report. 
The first shipment recorded by the Cumberland Coal Trade was made 
in 1842, over the Baltimore and Ohio Railroad, but as early as 1830 
some coal had been loaded on barges at Cumberland and floated down 
the Potomac River to Washington. This method, however, was too 
destructive of life and was the cause of so much loss in coal that 
it was soon abandoned, and it was not until 1842 that the industry 
really began to assume importance. The first shipments over the 
Chesapeake and Ohio Canal from Cumberland were made in 1850. 

Coal production in Maryland has not varied materiallv during the 
last eight years, and it is probable that the maximum output has been 
reached. The areas are so limited that it appears good policy rather 
to operate the mines on a conservative and regular basis than to take 
advantage of temporary demands and push production to meet them. 
Since 1897 the coal production of the State has averaged about 4,750,000 
short tons, the smallest during that period being made in 1900, when 
labor troubles reduced the output to 4,024,688 short tons, while the 
maximum of 5,271,609 tons was reached under the abnormal conditions 
brought about in 1902 by the celebrated strike in the anthracite regions 
of Pennsylvania. 

The production in 1904, which was unaffected by strikes nor influ- 
enced by unusual conditions, amounted to 4,813,622 short tons, which, 

H. Doc. 21,59-1——32 
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compared with 1903, when the output was 4,846,165 short tons, shows 
a decrease of 32,543 tons. The extraordinarily high prices which 
prevailed in 1903 were not so much in evidence in 1904, although the 
average obtained for Maryland coal during the year was considerably 
above those prevailing previous to 1903. The total value at the mines 
for the coal produced in 1904 was $5,729,085 against $7,189,784 in 
1903, showing a falling off of $1,460,699, or a little over 20 per cent. 
The receipts to the operators in 1904 were, however, nearly $150,000 
more than they were in 1902, two years before, when the production 
was over 450,000 tons larger. 

The total number of men employed in the coal mines of Maryland 
in 1904 was 5,671, who made an average of 226 working days, against 
5,859 men for 219 days in 1903. The average production per man for 
1904 was 848,8 short tons, against 827.1 tons in 1903 and 904.6 tons in 
1902. The average daily tonnage was 3.76 in 1904, 3.78 in 1903, and 
3.74 in 1902: Most of the mines in Maryland were worked on a 
10-hour day basis. There were 43 mines which gave employment to 
4,531 men that worked 10 hours; 6 mines, with 974 men, reported 9 
hours, and 2 mines, with 72 men, reported 8 hours. 

There were 38 mining machines in use during 1904, and 484,373 
short tons, or 10 per cent of the total product, were machine mined, 
as compared with 36 machines and 401,144 tons in 1903. 

The statistics of production since 1889, with the distribution of the 
product for consumption, are shown in the following table: 


Distribution of the coal product of Maryland, 1889-1904. 


Sold to | Aver.| Aver 
Loaded at local Used at are age | Average 
Year minas dor trade and mines for, Total | Total LA num- | number 
: shiomient used steam | quantity. value. p r berof | of em- 
p "| by em- and heat. un days | ployees. 
ployees. ** |active. 
Short Short Short Short 
tons. tons. tons. fons. | 
1889... 5 series. 2, 885, 336 44, 217 10,162 | 2,939,715 $2,517,474 | 80.86 |........ 8,702 
SOO 2 deus 3, 296, 393 52, 621 8,799 | 3,357,813 2,899,572 86 241 8, 842 
o AN 8,771,584 | | 36, 959 11,696 | 3,820,239 , 3,082,515 80 244 3,891 
1809. aos 3, 385, 384 30, 955 3,623 | 3,419, 962 | 3, 063, 580 89 225 3, 886 
1 uti ia seda 3, 676, 137 26, 833 13,071 | 3,716,041 | 3,267, 317 . 88 240 8, 935 
194 PT —À 3, 435, 600 51, 750 14,078 | 3,50], 428 | 2, 687, 270 77 215 3,974 
> AAA 3, €40, 991 59, 950 14,644 | 3,915,585 i 3, 160, 592 81 245 8,912 
1896 T 4,068,558 | 53,046 | 22,332 | 4,143,936 ` 3,299,998 | .80 204 4, 039 
1807; 2 bebe wes 4, 391, 703 27,762 22,663 | 4,442,128 | 3,363, 996 .76 262 4,719 
IS9R. eiua MUS 4, 618, 990 36, 941 18,953 | 4,674,884 | 3,532,257 .76 253 4, 818 
lo JE 4, 716, 581 68, 750 22,065 | 4,807,396 | 3,667,056 .76 275 4, 624 
IO —— —— 8, 949, 539 51, 565 23,584 | 4,024,688 | 3, 927, 381 . 98 203 5,319 
1901. A 5, 043, 991 41,282 27,854 | 5,113,127 | 5,046,491 .99 262 5, 333 
pa —— 5,187,175 48, 631 35,803 | 5,271,609 | 5,579,809 | 1.06 242 5, 827 
y AAA | 4, 752, 716 53,022 40,427 | 4,846,165 | 7,189,784 | 1.48 219 5, 859 
i m 


4, 721, 714 49, 814 42, 094 4,813,622 , 5,729, 085 1. 19 226 | 5,671 
l 
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Maryland and the adjoining counties in West Virginia, which make 
up what is known as the Cumberland region, constitute the only dis- 
tricts outside of the anthracite region of Pennsylvania where records 
of coal production have been kept from the earlier years. These dis- 
tricts have been commonly known as the Georges Creek or Cumber- 
land and the Piedmont regions. The Cumberland region was opened 
in 1842. The Piedmont region began shipping in 1853. The records 
of shipment have been carefully preserved and are published annually 
in the reports of the Cumberland Coal Trade. The table following, 
which shows the shipments from this entire region, has been obtained 
from the published report of the Cumberland Coal Trade. 
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Total shipments from the Cumberland coal fields in 


(Long tons.] 


Frostburg region. 


Cumberland and Pennsylvania R. R. 


Year. | 

By Balti- | By Chesa- | By Penn- 

more and ake and | sylvania 

Ohio R. R. |Ohío CANA R. R. 
cia hy RAS | tnr 
Arcas 8, 661|............ DAMM N 
1804 NE NE | ia PETES 
A 13,738 co een: 
146 NN | LLO Lo | RNARO. 
ic ica | 20,615............. seda 
ts | 96,571 ........ sss. | TRAE 
LI MM NENNT "—— 63.676.......--.-- URS 
tdci 73,783 8,167.......... 
CS eee eee 70,899 5l, a Seen 
TSH as DR 19,601 46,357. 
1 AN EE ES 150, 381 81,060... 
1854 ... esee 148, 953 63,731... ....... 
[i AMD n 93, 691 TO ...... 
1856 eccles sce do te cave 86, 994 80,387]. ......... 
ASD e roe cei raid 80, 743 55,174 .......... 
1858 ........... TONER 48,018, — 165,712.......... 
LU METTE " 48,415| — 211,639.......... 
EIEEE | 70,669 —— 232,278.......... 
E MOERS 23, 878 ii WARNET 
A E EETA 71,745 75,206. o 
o EEEE 117, 796 175,289 Pesaro 
1864 P TEES, 287,126 — 194,120........... 
P" 884,297; — 285,295 .......... 
1866 RR TR: 592,938: — 291,019 .......... 
1867 Cere censos rend 628,081] — 885.249.......... 
a RR. k 659,115, 424,406 .......... 
LT MEAM | 1,016,777, — 573,48 uuaa... 


| | 


Total. 


18, 738 
11, 240 


20,615 
36,571 
63, 676 
76, 960 

122, 381 


174, 891 
234, 441 
212, 684 
170, 786 
167, 381 


135, 917 
214, 730 
260, 054 
302, 947 

92, 181 


146, 961 
291, 065 
481, 246 
669, 592 


883, 957 
1, 008, 280 
1, 083, 521 
1,590, 020 


2, 092, 660| 1,192,224 3, 284, 884 


Cumberland Coal and Iron 
Company's R. R. 


951 

6, 421 
9, 734 
10, 915 
18, 655 


32, 325 
43, 000 
78, 773 
119, 898 
135, 348 


159, 287 
225, 813 
265, 694 
198, 401 
227, 094 


104, 410 
113, 01 


208, 925 
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Maryland and West Virginia from 1842 to 1904, inclusive. É 
[Long tons. } 
Frostburg region. Piedmont region. Total. 


Georges Green and Cumberland 


SS RARA R.R.b more Chesa- 
By Local Georges Balti and peake |Pennsyl-| Aggregate. 
Chesa- By land Bal- Creek Ohio and vania 


more 
peake Fen pori d Total. R. R. R. R. Ohio R. R. 


Ohio| R.R. | Ohio RR | local. 
Canal. R. R. ° 
ETE E T A sa ences discs ene Mri. MEER IN 1,708 
EUIS ACA M TEN ARES TIUS, > AAA, ED 10, 082 
"ore OE DENM CHER | Mice 14,890......... eese 14, 890 
MM EN Meme pm S E. er anche oss 24, 653 
| —— | niodo! por | ds (029,795... eene 29, 795 
| | 
WIEN A A A MM 52,940..........] eese 52, 940 
SK EE E e o 79, 871.......... m 79,571 
—— — c — ET A qued eae aati 142,449... PONES 142, 449 
| YO AOT: ES — — E | 192800 4,042|.......... 196, 848 
DOC NT NM og a 174, 7011 — 82,978...........| 257,679 
i | 
| — Áo A PA A PP | 989,45)  65,719......... 334, 178 
o e A AS 78,728). ......... 376,219| 157,760|.......... 533, 979 
EN E A 181,303 .......... 503, 836| 155, 845].......... 659, 681 
TUS rm | MAN ONE | 927,245 65,570 478,486| 183,786|.......... 662, 272 
ds a ls, 269,210, — 42, des 502,330) 204, 120).......... 706, 450 
i E 
TOR O A p 262, 868 51,628 465,912] 116,574|.......... 582, 486 
IDONEA qm .ssss.. 218,318 63,060! 395,405 254,251|.......... 649, 656 
AA DEOS EN 257,740 47,934, 426,512) 297,842|.......... 724, 354 
Wen Uennnunanalennnnano [ececeeeeee  289,298| 52,564! 493,031| 295, 878'.......... 788, 909 
TNR is. "er IPERS i 85,554 36,660; 172,075} — 97,699........... 269, 674 
ies Mm EP 9, 482 26,627, 218,950} 98, 684).......... 317,634 
nus —— | VU eos 256,430 36. 20; 531,558) 216,792 ........-. 748, 345 
bietet n——— EU s RE 657, 996 
| ren OE | GUESS. ae E 71,345 560,293! 343,202|.......... 903, 495 
TO m EN A m | " 736,153 — 343,178.......... 1,079,331 
"T eene nnne EE ON ej 1, 193, 822 
OI A NI 88,658 848,118| 482,325 ..........| 1,830,448 
pois eee uM 83,724| 1,230,518) 652,151|..........| 1,882,669 
| | 2,190, 673 


502 


Year. 


«2092090 079022€0€229 
ee 006999209299 292222249 
"""^-9002229299942929* 
Loro n.. re... .no nn... . nooo 


.. ..-.- 000900000. 0.00... 


Loros rnnnn. nn. ono. no.nno. 
Lrnranoooaconnon.o.n. 
en... no .o...nn.oon... oo 
ee ee. ..n..o.oo 


aca. no oneroso... on. 
creo... e. nero... ne... .n. 
re or.o.oo nn on... n...o.... 
Prrrnrronnnon...... 


ena one.n. nn. n.o nn... .....o 


no onosassanon.o...o.o» 
ecc" 9929292290797 
"ce "aoa 
eee co" sot ^o 


e. o... .....o one... ..o. o 


en... e. e... e... e..e.eon.os 
.o.cooonoononn= o... ..eooos 
** "22906999792 
ee en... cono. 


e... e... .. 0... eee eo...» 


ec 09"*c02522227922 


e*^222222209520922224 


«“. o. .o... o. ...b.. e... ..o.oo. 
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Total shipments from the Cumberland coal fields in 


[Long tons.] 


Frostburg region. 


Cumberland Coal and Iron 
Company's R. R. 


| 


Cumberland and Pennsylvania R. R. 


By Balti- |; By Chesa- | By Penn- By Chesa- 


By e 
: aake 
more and | peake and | sylvania Total: -TOI and pea Total. 
Ohio R. R. Ohio Canal.| “R.R. coe: ene oe 


=— — | | | | AAA AAA ae a | aa 


Eckhart Branch R. R. 


909, 511 520, 196 
1, 247, 279 656, 085 


83, 941 
194, 254 


198, 345 
264, 118 


"-— 1,429,707| — 114, 404 
RE 1,903,364 69,864 
1, 283, 956 612,537) 22,021 1,918,514 — 26,586 203,606 230,252 
1, 509, 570 641,220 114,589 2,265,379  89,765| 137,582, 227,347 
1, 295, 804 631, i 67,671| 1,995,357; 113,670 135,182| 248,852 


160,913; 1,971,766! 52,505! 164,165] 216,670 
939, 262 443,435] 131,866! 1,514,563! 15,285 189,005; 
755, 278 473,946) 170,884) 1,400,108, — 63,181 111,350) 174,681 
823, 801 486,034} 145,864! 1,455,7031 99,455. 123,166] 222,621 
933, 240 397,009} 154,264!  1,484,513|  141,907| 104,288] 246,145 


1,096,880, — 715,673 
204, 290 


1, 055, 491 471,800] 213,446] 1,740,737 197,525; 131,325 — 328,850 
1, 113, 263 270,156} 153,501 1,536,920, 271,570 151,526 423,096 

576, 701 115,344| — 91,574 783,619, 199,183 76,140 275,323 
302,678| 217,065) 1,371,728! 197,235! 141,390 335,625 
150,471} 199,138, 1,543,389!  289,884| 124,713 414,002 


| 
| 


1, 193, 780 


1, 091, 904 171,460) 206,227| 1,469,591, 289,407, 117,829 407, 236 
1, 131, 949 115,531| 141,520, 1,389,000  243,321| 113,791 | 357,112 
1,584, 114 132,177| 176,241 1,592,532, 332,798 . 125,305 458,103 


1, 660, 406), 155,216; 193, 046 2,008, 668! — 374,888 95,191) 470,079 


1, 430, 381 26,886| 177,152 1,634,419 368,497 26,407, 394,904 
1,911 418. ii 291,704, 1,803,122 622, 334).......... 
1, 628, 574 9,070; 289,232) 1,926,876) 463,142 39, 294 
1, 426, 994 93,705) 214,011} 1,734,710) 349,207; 170,116 
1, 332, 634 135,409} 360,807) 1,825,850 341,321 201,947 
1, 068, 739 95,523| 372,205] 1,536,467; 436,216, 205,914 


1,193, 834 101,076| 255,133 1,550,043, 464,407, 212,034 
1, 344, 402 169,195| 163,471! 1,677,068 610,418 195,279 
1,790, 813 96,536, 169,679) 2,057, 028! 586,592 166,691: 


2, 131,626: 24,997| 116,19] 2,272, 818 507,196) 213, 139 
2, 334, 109 27,570) 161,191] 2,522,870; 473,608. 164,853 
1, 813, 462 14,621} 126,615] 1,954,698] 304,320 96,518 
2,683,109 193,063| 373,195  3,249,367| (a) (a) 
2, 981, 013! 192557 250,822! 8,424,392, (a) (a) 
2, 844, 162 222,571| 182,587| 3,249,320 (a) (a) 


2, 792, 462 208,964, 231,002 


56, 204,097 12, 613, 745 6,297,631 S 8,009, 691 MUN MEE 


3, 232,928] (a) (a) 


a Merged in Cumberland and Pennsylvania figures. 
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Maryland and West Virginia from 1842 to 1904, inclusive—Continued. 


[Long tons.] 


| Frostburg region. Piedmont region. | Total 
| Georges Creek and Cumberland | 
R. R. Hamp- Balti- 
a more Chesa- 
| By Local Georges Balti- and peake |Pennsyl- Aggregate. 
Chesa- By and Bal- Creek Ohio an vania 
peake| Pennsyl-| timore Total. R. R. udi R.R Ohio R.R. 
and vania and Ohio and Canal 
Ohio | R.R. Ohio local. 
Canal. R.R. ‘ 
Empire and 
West Vir- 
ginia mines. 
EENE umes eaten A et 28, 035 60, 988! 1,112,938) — 604,137,.......... 1,717,075 
Seco. locos A | iio c ek 81,218 96,453. 1,494,814| — 850,339,.......... 2, 345, 153 
Eus A AE AAA (mate Seer 85, 441 121, 364, 1,517,347; 816, 103: 22,021 2, 355, 471 
S | Ae A NONE 77,582| 103,793! 1,780,710} 778,802 114,589) 2,674,101 
A pr E A A 57,492 109,194 1,576,160| 767,064 67,671 2, 410, 895 
PHP BN NM ON pe 63,537, — 90,800 1,302,237, — 879,838 160,698 — 2,342,773 
PONCII cond A ICAO 108, 723 7,505| 1,070, 775| 632, 440| 131,566 1, 835, 081 
A A cov eua move isole A PR 818,450) 584,996 170,884 1, 574,330 
vC RUPES. NERONE RR TERRIER 998|  924,254|  609,204| 145,864! 1,679,322 
PM PCM. OA erre: Tort 51| 1,075,198}  501,247|  154,264| 1,730,709 
EUM EE E A 66,573|..........| 1,319, 589) 603,125 213, 446 2, 136, 160 
83, 136 125, 097 4,91;| 213,180 88,722........... 1,478,502| 501,818; 278,598 2, 261,918 
| 78, 298 93, 861 31,436| 203,595 211,990 dd 1,085,249, 269,782, 185,435 1, 540, 466 
215, 167 202, 223 77,829) 195,819 338,0011.......... 1, 444, 766) 680,119, 419,283 2, 044, 173 
| 69,765|  156,959| 283,336| 510,060 466, 928|.......... 2,233,928, 344,954] 356,097; 2,934,979 
79,4 214,518; 291, 585, 658 403, 459... ....... 2,076,485| 368,744,  420,745| 2,865,974 
53,4 98,371, 348,196| 500,047 346, 308! LM 2,069, 774, 282,802, 239,891 2, 592, 467 
4,863 153,230, 418, 057 576, 150 449, 011!.......... 2,724,347] 262,345) 359, y 3, 375, 796 
112 286,787, 341,024| 627,923 564, 397). .....00.- 2,669, 216) 286,700 715, 151 3, 671, 067 
is 365,029; 243,487| 608,516 976,047,..........1 2,307, 585 57,459| 798,842, 3, 213, 886 
TU PU 677,593, 228, 138 905, 73] 14,9041..........1 2,723,341|..........] 1,282, 748' 4, 006, 089 
e m 229, 266 993, 111 959,073 ..... ss 2, 855, 225 51, 121| 1,474,087 4, 380, 433 
ree 968, 003, 236,314) 804,317 71,214 AME 2,957,177, — 266,901| 1,205, 486 4, 029, 564 
Uo eus 741,954 201, 938 943, 892 1,031,797 ..........] 2,423,159 333, 107] 1, 586, 541 4, 347, 807 
Rue 773,074, 111,0868; 884,110. 900,399,..........| 2,084,265, 304, 437] 1,577, 404 3, 966, 106 
125) 1,031,015} 110, 258) 1,141, 398 1,157,803 .......... 2,418,554) 314,551) 1, 793, 080 4, 526, 185 
PES «| 995,443) 75,400| 1,070,843, 1,307,8221........... 2, 807,161 864, 474| 1,689, 735 4, 861, 430 
— m 918,712; 111,135! 1,029, 847 1,463,331,..........' 3,615, 142) 263,227 1, 426, 120 5, 304, 489 
as 913,775; 100,312| 1,014,087,  1,526,396,..........| 3,900,403) 238,136| 1,395,097 5,533,636 
Se ee 1, 068, 771 92,895| 1,161,666;  1,808,464!..........| 4,269,323, 192, 123 1,669, 715! 6,131, 461 
uut 703,837, 116,974| 820,811 1,995,574 ..........! 3, 750,257 111, 184| 1,310, 525: 5,171,916 
PETI: 857,003, 215,901| 1,072, 904 1, 817, 058,..---++--- 4, 350, 011 193, 105| 1,596, 213 6, 139, 329 
OE 701,346| 225,216| 926,562  1,937,913,..........| 4,801,481,  192,557| 1,291,826 6, 288, 867 
Spas ace 683,954) 143,856| 727,810, 2, 055, 0461. ......- 104,672, 341 222, 571| 1, 137, 264 6, 032, 176 
e 652, 993| 122,180| 675,173 1,997, 287 .........- 54, 690, A 205,964, 1, 008, 934 5, 905, 388 
5, A 547, 393,4, 360, 816/18, 493, 210] 25, 784, ni ], 475, 969 94, 117, mm 713, 247,26, 432, 289; 139, 262, 661 


b Includes 201,453 tons used on line of Cumberland and Pennsvivania Railroad and its branches, 
and at Cumberland and Piedmont: also 883,870 tons used by the Baltimore and Ohio Rallroad Com- 
o 


pany in locomotives, rolling mills, etc. 
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MICHIGAN. 


Total production in 1904, 1,342,840 short tons; spot value, $2,424,935. 

The coal fields of Michigan are confined entirely to the lower pen- 
insula. An area of approximately 7,500 square miles is included within 
the coal-bearing formations, which lie almost in the exact center of the 
lower peninsula. Thisis the only known coal field within the drainage 
area of the Great Lakes. The developments have been principally in 
the eastern portion of the field and in a line running from Bay City, on 
the north, to Jackson, at the southern extremity of the field. The more 
important mining operations have been carried on in Bay and Saginaw 
counties, although some coal also has been mined in Shiawassee County, 
near Corunna, and in Eaton, Clinton, and Jackson counties. 

The coals of Michigan are, as a usual thing, of a lower grade than 
those coming from Ohio and Pennsylvania, with which they have to 
compete, but the rapid development and increase of population in the 
cities along Lake Michigan and Lake Huron, and the Detroit and St. 
Clair rivers have created local markets for these coals, and the increase 
in production in this field during the last ten years has been unrivaled 
in the coal-mining industry of the United States. Up to 1896. the 
coal-mining industry of Michigan had becn struggling along with 
indifferent success, reaching a total production exceeding 100,000 tons 
in four years only. ‘These were 1880, 1881, 1882, and 1895. From 
1897 to 1900 it increased rapidly, reaching a total of nearly 850,000 
tons in 1900, and has averaged over 1,200,000 tons during the four 
years from 1901 to 1904, inclusive. 

Coal mining in Michigan is said to have begun in the Jackson field 
as early as 1835. Other mines were opened at Grand Ledge, in Clin- 
ton County, as early as 1838, but while it is known that some coal was 
produced here in these early years, the first record of any production 
is that contained in the United States census report for 1860, in which 
year Michigan is credited with a production of 2,320 tons. 

Prof. Alfred C. Lane, in the Twenty-second Annual Report of the 
United States Geological Survey, makes an arbitrary subdivision of 
the coal areas of Michigan into five local districts or fields. These, in 
their historical order, or according to the dates of their development, 
are the Jackson field, in which coal production dates back to 1835, and 
which had been opened in and around the site of Jackson, in Jackson 
County; the region around Grand Ledge, in Clinton and Eaton coun- 
ties, which hax been designated as the Cedar Grand field, and is about 
20 miles west of the capital city of Lansing; the Owosso district, 
which is the one in Shiawassee County, where mines have been opened 
in the vicinitv of Owosso and the town of Corunna. The last ones to 
be opened were the now more important districts of Saginaw, which 
includes the mines in the vicinity of Saginaw and St. Charles, in Sag- 
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inaw County, and the Bay field, which includes the mines in Bay 
County, on the shores of Saginaw Bay, and in the vicinity of Bay 
City. 

The coal basin lies for the most part in a low, flat country, surrounded 
by a rim of higher land which rises from 1,000 to 1,500 feet above the 
sea level, or from 500 to 1,000 feet above the lake. 

According to Professor Lane, there are are 7 horizons where the 
coal occurs in workable thickness, although it was formerly supposed 
that there was only one workable bed in the State. Owing to the 
varying character of the formation and the manner in which the coal 
beds run together and separate, no hard-and- fast classification is made, 
but the following, which has been adopted by Professor Lane, is gen- 
erally accepted as designating fairly the different beds, namely, Upper 
Rider, Upper Verne, Lower Verne, Middle Rider, Saginaw, Lower 
Rider, and Lower Coal. For more detailed descriptions of these beds 
the reader is referred to the Twenty-second Annual Report of the 
United States Geological Survey, Part III. 

All of the coals produced in Michigan are of the dry, noncoking 
bituminous varieties. Such coke as is manufactured in the State is 
from coal brought in from Ohio or Pennsylvania. 

The returns for 1904 show that Michigan's production amounted to 
1,342,840 short tons, valued at $2,424,935, as compared with 1,367,619 
short tons, valued at $2,707,527 in 1908, indicating a decrease for 1904 
of 24,779 tons in quantity and of $282,592 in value. As in most of the 
States east of the Mississippi River which were directly or indirectly 
affected by the shortage of fuel in 1903, brought about by the strikes 
of 1902, the decreased production in Michigan last year, and particu- 
larly the loss in value, were natural reactions from the unusual condi- 
tions that preceded. There were employed in the coal mines of 
Michigan during 1904, 3,549 men who worked an average of 183 
days against 2,768 men for an average of 222 days in 1903. The 
average production for each man employed in 1904 was 378.4 tons, 
as compared with 494.1 tons in 1903 and 411.6 tons in 1902. The 
average daily production per man in 1904 was 2.07 tons against 2.23 
tons in 1903 and 2.4 tons in 1902. All of the coal mines in Michigan 
were operated on an eight-hour basis during 1904, although one mine 
employing 351 and one employing 8 men reported 6 hours worked 
each day, and 5 mines employing a total of 34 men reported 7 hours. 
Twenty mines which gave employment to 2,627 men worked 8 hours 
per day. 

There was a decided increase in the use of and production by 
mining machines in Michigan during 1904, and this, taken in connection 
with the decreased output and the noticeable falling off in individual 
efficiency, presents an anomalous result for which no explanation is 
hazarded. The number of machines reported in use increased from 
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46 in 1903 to S5 in 1904, while the machine-mined product increased 
from 180,943 short tons to 310,007 short tons. 

Strikes occurred in only 3 mines during the year, and these were 
all settled in from 3 to 5 days, so that no real interference with 
production resulted therefrom. The statistics of production, by 
counties, in 1903 and 1904, with the distribution of the product for 
consumption are shown in the following tables: 


Coal production of Michigan in 1903, by counties. 


! Sold to Aver. | Aver- 
Éonded'at loeal Used at Boc age |Averaze 
Counts rines for | trade |minesfor| Total Total mae | num- [number 
Suns. shipment, ¡An1 used| steam quanity. value. P p | Der of | of em- 
P "| by em- [and heat. Ves days |ployees. 
ployees. 2 jactive. 
Short Short Short Short 
tons tons tona tons . 
BAY 2.2 ate ded e AER 288, 284 24, 215 12, 522 325,021 $607,091 | $1.87 206 714 
Eaton and Jackson..|............ 29, 041 1,659 30, 700 78,315 | 2.55 294 100 
Saginaw............. 914, 882 70, 421 26,595 | 1,011,898 | 2,022,091 | 2.00 224 1,954 
Total consi 1, 203, 166 | 123, 677 40,776 | 1,367,619 | 2,707,527 | 1.97 222 2,768 


Coal production of Michigan in 1904, by counties. 


t Sold to 


A ver- ; 
: local Used at : age ¡Average 
County AR trade imines for; Total Total Le num- ¡number 
y. shipment &ndused, steam | quantity. value. F er | Der of | of em- 
SHP *, byem- jand heat. Da days |ployees. 
|! ployees. * | active. 
Short >` Short Short Short 
tons. . tons. tons. tons. 
Bay..... ba ddared onu. 385,445 . 14,187 11, 002 410, 631 £681, 048 | $1.66 147 1,217 
Eaton and Jackson..|............ ^. 24,302 | , 1,610 25, 917 48,166 | 1.86 | 206 85 
Saginaw ............. 884, 960 19, 520 1, 800 906,289 | 1,695,721 | 1.87 202 2, 247 
Total Rus 1, 270, 414 98, 009 14,417 | 1,342,840 | 2,424,935 | 1.81 193 3, 519 


The production, by counties, during the last five years, with the 
increases and decreases in 1904 as compared with 1903, has been as 
follows: 

Coal production of Michigan, 1900-1904, by counties. 


- 


[Short tons.] 


: Increase | Decrease 
. County. | 1900. | 1901. 1902. 1903. 1904. 1904. 1904. 

Biostar 190, 814 253, 821 248, 645 325, 021 410, 634 85, 613 :..... ga 
¡PTA 4,530 4, 803 8, 080 7,393 9, 057 1,6001-1. oe 
Genesee ............. B00 A AA PA A A rase epe 
EFUFOlRu 521222325 5, 953 7,850 AMA A A A 
Jackson ............. 23,317 20, 288 23, 889 23, 307 16,860 |.......... 6, 447 
Saginaw............. 601, 112 935, 042 670,304 | 1,011,895 906,289 |.......... 105, 609 
Shiawassee .......... 23, 449 16, 437 8.40015 APA AO PAPA os eas seus 
Total .......... 849,475 | 1,241,241 964,718 | 1,367,619 | 1,312,840 |.......... a 24, 779 


a Net decrease. 
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According to the United States census for 1860 the coal production 
of Michigan amounted in that year to 2,320 short tons. This is the 
first record of coal production we have for the State. The industry 
did not develop to much importance, however, until the last few years, 
when the growth of industrial cities along the Great Lakes and the 
higher prices of Ohio and Pennsylvania coals have created a demand for 
Michigan coals, which has resulted in the building up of an important 
coal-mining industry in the State. This is shown in the following 
table: 

Coal production of Michigan, 1860-1904. 


[Short tons.] 


Year. Quantity. | Year. Quantity.. 


A eee awed: 2.990: 1) 1683. ari 71, 296 
A OS 3,000 | A E O E 36, 712 
j|: RNC PI E A A ER 45, 178 
A AET EA ETE A 8,000 || ia ls aaa donas 60, 434 
|. c e MC Pc 12,000 | 1887... s esses — — | 71,461 
A A E 15, O00 1! 1986 ER | 81, 407 
A A CENE E 20,000 | 1889.00... eee cece e reser 67, 431 
UHR MAN A 25,000 | LS MN MMC M | 74,977 
1868. Loon AE PE PEA DU CE ences 98.000 | BON sero ats cesa uds dard e PEdd deus 80, 307 
T. HE 29,980 jl PT 77,990 
A A UE DER 08 150. 3800 ee eeu Lui cu tas D 45,479 
(7) A A IO EA NND A aetetied isco 70, 022 
rp? C" xc 33,600 EH" 112, 322 
1678 NET EEE RE 56, 000: A a pani Dee 92, 882 
LI, CP BS; 000 1 Tr MER 223, 592 
NA A de ode ee o S SR UE 315, 722 
AN A CA TM 624, 708 
y ERROR PERRA NORS 60.107 ^ 1900. 1 oves tenui vrezotetlesix duds 849, 475 
TC ENTRE 85.399 o onda ase ase eae cca Rua ta) 1,241, 241 
I; ee nr ee eee B2:018 | raen r a iua 964, 718 
A EA E A 100; 800 5 1Sa eaaa 1,367,619 
p. T E E 112,000 || 1904................ A 1, 342, 840 
1882 ....... a IAAT 135, 339 


| 


a United States census, fiscal year. 


MISSOURI. 


Total production in 1904, 4,168,308 short tons; spot value, $6,837,886. 

The coal measures of Missouri occupy the northwestern half of the 
State and underlie approximately 23,000 square miles, of which 14,000 
are considered to be probably productive territory. The beds belong 
to the Pennsylvanian series of the Carboniferous, and, as in Iowa, 
include two well-marked divisions, a lower and an upper. The lower 
or productive portion occupies a belt along the eastern edge of the 
field, and mining is confined entirely to this area. The formation 
consists largely of shales and sandstones with a few thin limestones in 
the upper part. The coal beds are from 4 to 6 feet thick in most 
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situations, but are patchy in distribution. The coal is of a dry non- 
coking bituminous grade. Near the edge of the field are several 
outliers of very thick coal occupying erosion depressions in the under- 
lying limestones. These have small economic importance, but have 
created a great deal of interest and have led to the loss of considerable 
money in exploration. The total thickness of the coal measures is 
estimated at 2,000 feet and increases from the outcrop to the north- 
west, in which direction the beds have a gentle dip. The productive 
areas of the State include: (1) The northern, occupying Putnam and 
adjacent counties, and in which the extension of the Centerville coal 
of Iowa is mined. From this field approximately 3 per cent of the 
State's output comes. (2) The northeastern, including Macon, Ran- 
dolph, and adjacent counties, and in which coal is mined from the lower 
beds of the coal measures. Approximately 44 per cent of the State's 
output is derived from this district. (3) In the central district the 
more important mines are in Lafayette and Ray counties, and the dis- 
trict as a whole yields about 22 per cent of the output of the State. 
(4) The southwestern district in which the more important mines are in 
Vernon County. These work in part an extension of the Cherokee 
coal of Kansas, and in part they take coal from other beds also in the 
lower portion of the coal measures. The output of this district is 
about 5 per cent of that of the State. 

The total amount of coal produced in Missouri in 1904 was 4,168,308 
short tons, valued at $6,837,886, which, compared with the production 
of 4,938,586 short tons, valued at $6,834,297, in 1908, exhibits & 
decrease of 70,278 short tons in quantity and an increase of $3,589 in 
value. Missouri is one of the few States in which the average price 
in 1904 showed an advance over 1903 and in which there was an 
increase in the total value of the coal produced. 

There were employed in the coal mines of Missouri during 1904 a 
total of 10,137 men, who worked for an average of 206 days, as com- 
pared with 9,544 men, working an average of 215 days in 1908, and 
9,742 men, working an average of 202 days in 1902. By dividing the 
total production by the total number of men employed, it is found that 
in 1904 the average amount of coal produced by each employee was 
411.2 short tons, as compared with 444.1 tons in 1903 and 399.5 in 
1902. The average tonnage per man per day was 2 in 1904, 2.07 in 
1903, and 1.98 in 1902. This decrease in production, as well as the 
decrease in the average tonnage per man, was in spite of the fact that 
there was a larger production by the use of machines in 1904 than in 
1903. The statistics for 1904 show that there were 31 machines in use 
and that 376,505 short tons was the total machine-mined product. In 
1903 33 machines were used in the production of 311,602 short tons. 

Most of the mines of Missouri were operated on an 8-hour basis 
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both in 1903 and 1904, and the falling off in the daily or yearly pro- 
duction per man can not be ascribed to any difference in the working 
time. In 1903 9,119 men out of a total of 9,544 were employed in 
mines that worked on an 8-hour basis and in 1904 9,686 out of a total 
of 10,137 men worked on an 8-hour basis. 

The statistics of the production of coal in Missouri in 1903 and 1904 
by counties, with the distribution of the product for consumption, are 
shown in the following tables: 


Coal production of Missouri in 1908, by counties. 


Sold to 


T Aver- Aver- 
County. — pa. ade and dee for Total Total |y En nüm. cure bee 
shipment. ge b Eier i quantity. value. per par o! olem. 
ployees. i ton. | active, |Ployees 
Short Short Short Short 
tons. tons. tuns. tons 
Adair................ 511, 854 10, 082 5, 089 526, 975 $767,118 | $1.46 224 1,078 
Audrain............. 15, 404 10, 643 788 26, 835 56,343 | 2.10 223 93 
Barton .............. 184, 469 6,537 2, 810 198, 816 276,301 | 1.43 212 382 
Bates ................ 139, 892 8, 642 1, 429 149, 963 193,690 | 1.29 191 818 
Boone ..............- 2, 760 16, 962 40 19, 752 33,067 | 1.67 157 82 
Callaway ............ 9, 900 15, 532 406 25, 837 48,694 | 1.73 265 76 
Henry ....... MT: 32,655 | 26,285 770 59,710; 120,897 | 2.02 191 203 
Lafayette ............ 590, 407 40, 870 8, 203 639,480 | 1,266,631 | 1.98 22 1, 847 
Linn................- 43, 200 20, 824 2,295 66, 319 185,620 | 2.04 256 204 
Livingston ..........].........-.. 4,095 |.......... 4, 095 8,474 | 2.07 146 18 
Macon............... 1,102, 171 8, 081 70,401 | 1,180,653 | 1,732,715 | 1.47 226 1, 864 
Putnam ...........-- 108,710 | 3,115 915 | — 112,740 | 206,887 | 183| 200 297 
Rall$... 7,206 9,979 Mii 17,185 27,731 | 1.61 126 63 
Randolph ........... 573, 947 19, 291 11, 002 604, 240 871,892 | 1.44 225 1,223 
RAY — 267, 404 24, 236 5, 282 296, 922 554, 104 | 1.87 228 862 
Schuyler ............ 6, 850 2, 356 66 9, 271 14,483 | 1.56 125 88 
Vernon .............. 168, 885 2,873 9, 600 181, 358 271,093 | 1.49 161 427 
Other countiesa ..... 48, 974 85, 300 4, 702 88, 976 190,097 | 2.14 172 469 
Smal] mines.........|............ 84,459 |.......... 34, 459 65.014 AAA O sees 
Total .......... 8,814,688 | 300,101 | 123,797 | 4,238,586 | 6,834,297 | 1.61 215 9, 544 


a Caldwell, ‘Cedar, Chariton, Clay, Dade, Grundy, Howard, Jackson, Johnson, Lincoln, Monroe, 
Montgomery, Morgan, Pettis, and t. Clair. 
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Coal production of Missouri in 1904, by counties. 


| ay 
da local | aed at Do cane p 
County. mines for adi eny minces for) Total : Total price num- | number 
shipment. y steam quantity. value. per ber of qos 
em- and heat. ton days ployees. 
ploy ees. active. P 
Short Short Short Short ` 
tona. tons. tons. tons. 
Ad caia ls 600, 339 5, 240 9, 528 615, 607 28951, 163 | $1.55 215 1,188 
Audrain ...........-.- 28, 307 14, 040 1, 832 44, 179 80,684 | 1.83 259 180 
Barton .............. 218, 656 8, 554 3, 665 230, 875 313,738 | 1.36 205 450 
Bates ................ 129, 428 9, 238 4, 360 139, 026 192,721 | 1.39 181 331 
BHOODG..... cocos eae 17,375 19, 315 1, 230 87, 920 68,453 | 1.81 214 95 
Callaway ............ 1, 200 10,858 |....... es 12, 058 22,796 | 1.89 236 66 
Henry. iIle tees 107, 963 25, 098 1,590 134, 651 259,432 | 1.93 190 317 
Lafayette............ 628, 002 39, 238 15, 179 682,419 | 1,219,468 | 1.79 215 1, 899 
DANN e eR 87,561 21, 903 1,631 111, 095 241,853 | 2.18 232 303 
Macon............... 888, 886 7,977 17, 440 914,303 | 1,393,102 | 1.52 212 1, 982 
Putnam ............. 66,512 ' 8,599 1,125 71,266 130,864 | 1.84 146 290 
Ralls 24555 2 $ete? 16,364 | 200 8 16,572 29,001 ! 1.75 241 51 
Randolph ........... 558, 270 17, 493 9, 372 685, 135 897,305 | 1.53 203 1,429 
Riva pei 209,565 | 25,368 9,774 244, 707 479,826 | 1.96 187 862 
VernonN......o.oooooo. 167, 606 2, 090 8,310 178, 006 267,010 | 1.50 216 179 
Other countiesa..... 76, 836 31, 637 5,776 114, 248 220,711 | 1.93 180 515 
Small mines......... sd US 36, 241 AA 36, 241 69,759 A A ained 
Total ...... ....| 3,803,400 | 274,089 90,819 | 4,168,308 | 6,837,886 | 1.64 206 | 10,137 


a Caldwell, Chariton, Clay, Dade, Grundy, Howard, Jackson, Johnson, Livingston, Moniteau, Mon- 
roe, Montgomery, Morgan, Pettis, St. Clair, and Schuyler. 
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In the following table is shown the production of Missouri during 
the last five years, by counties, with the increases and decreases in 
1904 as compared with 1903: 


Coal production in Missouri, 1900-1904, by counties. 


[Short tons.] 

County. 1900. 1901. 1902. 1903. jo. [Hurra eee 
AdAlr. Lee oz ore Res 244, 314 358, 011 331, 159 526, 975 615, 607 88,632 !|.......... 
Audrain............. 44, 074 85, 916 26, 208 26, 835 44, 179 17,4 eee oues 
Barton .............. 166, 592 144, 354 : 200, 346 193, 816 230, 875 37,059 |.......... 
Bates ...............- 270, 712 281, 020 354, 707 149, 963 139,026 |.......... 10, 987 
Boone ............... 18,619 22, 629 27,006 19, 752 37, 920 18,168 :.......... 
Caldwell ............ 84, 100 20, 430 16, 000 11,485 15, 366 8,881 1.55. ss 
Callaway ............ 16, 435 28, 008 26, 422 25,837 12,058 ¡....... hrs 13, 779 
Cola sacco ous A los aS ve AO Ucet dann cele eis enu A eS aee 
Grundy.............. 89, 239 42, 361 34, 936 25, 565 15,997 l...... c0.. 9, 968 
Henry ............... 81,010 82, 586 98, 831 59,710 134, 651 74,941 |.......... 
Jackson ............. 16, 700 20, 000 21, 000 8,500 4,050 |.......... 4, 450 
Johnson ............. 4, 939 11, 255 5, 640 1, 458 1,572 114: 1... sess 
Lafayette............ 457, 858 438, 922 543, 801 639, 480 682, 419 42,989 |.......... 
Disp 71,311 85,256 ; 81, 108 66, 319 111,096 44,776 ,.......... 
Livingston .......... 1, 200 900 2,138 4, 095 2, 968-1. oix 1, 136 
Macon............... 836,248 | 1,040,976 | 1,064,726 | 1,180,653 914,308 |.......... 266, 350 

Montgomery and 
Morgan............ 2,146 8, 474 a 4, 101 7,583 8, 146 DOS Looocsavumds 
Putnam ............. 111, 626 183, 397 127, 983 112, 740 71,266 |... ens 41, 474 
Balls. caia 20, 145 23, 688 19, 372 17, 185 16,572 |.......... 618 
Randolph ........... 442, 456 403, 403 424, 167 604, 240 685,135 |.......... 19, 105 
RAY ee piene es 216, 617 267, 432 235, 066 296, 922 244,707 |.......... 52, 215 
Vernon.............. 322, 827 238, 070 218, 339 181, 358 178,006 |.......... 8, 352 

Other counties and 
small mines ....... 120, 935 120, 000 27,198 78,115 102, 799 | 24,684 |.......... 
Total .......... 3,540,103 | 3,802,088 | 3,890,154 | 4,238,586 | 4,168,308 |.......... b 70,278 

aMontgomery County only. b Net decrease. 
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As far as any records are obtainable, coal mining began in Missouri 
in 1840, the United States census for that year recording a production 
of 9,972 tons. Since 1840 the production has been as shown in the 
following table, the output of the years 1841 to 1869, inclusive, being 
estimated from the best information available: 


Coal production of Missouri, 1840-1904. 


[Short tons. ] 


Year. Quantity. Year. Quantity. 
A E A ÓN 784, 000 
A OO EINER 12:000: sad 789, 680 
j|. ER 15,000 || 1875: a 840, 000 
TRAD RR 25,000 || 2878.2 oo reitera A eden Ends 1, 008, 000 
A A ER MN 1, 008, 000 
A DEO: 50,000 | 1878.......ooocoococcccoccccccnccnncooo 1, 008, 000 
LU PEE 65.000 1870.21 c ist cis Teese 1, 008, 000 
A M TIERE 80,000 | 1880« eee cece eene 844, 304 
[^ eR 85,000. 1 Leti 1, 960, 000 
DBAS orn oeste D D La 90,000 || 1882....... eese 2,240,000 
A V Rwn c EU s ud 100,000 || 1883........... cece cece ne 2, 520, 000 
1851.0. oe toot alins ase dace uid 105000 | TRA or tru nore ie 2, 800, 000 
A teal dads 140,000 || 1885......... isses cnn "e 3, 080, 000 
s MONROE EO LR daria 160,000 || 1886.........ssessee nmn 1, 800, 000 
E MD ROUES 175000 A a Ln m ec a 3, 209, 916 
A b oi ei Pe EL 185,000 || 1888.......cseeeeeer Rm n 3, 909, 967 
A 200,000 || W889 so ssisinae.wwentantehiewtatwosceduad 2,557, 823 
O A EE 220,000 || 1890.20.00... 0. cee eee cece ee conocio 2,735, 221 
Ia sie 240,000 || 1891..........seeee RR mme 2, 674, 606 
T8604 PEET M TN OE 260000. || A A 2, 773, 949 
O O 280,000 || 1893... rte 2, 897, 442 
TRG MN hrs A aoe oe eee 300,000 || 1894... 2... cee cece ccc eee ence ence 2, 245, 039 
TI 320,000. [TO is 2, 372, 393 
O A c ACC 360,000 || 1896........ssseeeee RII 2, 331, 542 
Is tod E S MR HUNE 375,000 TIRO iii erae DRE RE 2, 665, 626 
A 420,000 | IRQK. oe nonan cece cece ee eeees 2, 688, 321 
[7 farce hau A 450,000 | 1890.00... cece cece e e nnn 8, 025, 814 
TSB shh a ete Been 500, 000 | A Glue eet ad te 3, 540, 103 
J8DR Se, ceo doce e duos LV ERE IA E 541,000 | TO o 8, 802, 088 
1.” NOTER ROOM LE a 550, 000 A NE EEE, 3, R90, 154 
IET AA I ESTA TTY 621, 930 | A AE EE o nod dl 4, 238, 586 
1.7) PRENNE 725,000 | 1904.00.00... cece ccee RI I eee 4, 168, 808 
DTP AME SHEP IE P eetecciad ans 784, 000 | 

l 


a United States census, fiscal year. 
b Census figures for 1860 are 3,880 short tons, but this is evidently an error. 


MONTANA. 


Total production in 1904, 1,358,919 short tons; spot value, $2,194,548. 
Although most of the coal of Montana is of cretaceous age, coal- 
bearing formations are found in all rocks, from the Jurassic to the 
Tertiary. The coal found in the Jurassic, however, is too thin to be 
profitably worked. The coals of Montana vary in character, from 
lignite to bituminous, some of the latter being fair coking coals. The 
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total area of Montana underlain by coal is estimated at 32,000 square 
miles. The producing areas are in somewhat widely separated fields, 
among which may be mentioned the Bull Mountain field, northeast of 
Billings, where a considerable amount of prospecting and development 
work has been done. The coal of this field is lignitic in character. 
In the Clarks Fork field, in the southwestern portion of Yellowstone 
and northeastern part of Sweetgrass counties, and extending south- 
westward through Carbon County, the coal is lignitic and not at pres- 
ent worked to any large extent. The Rocky Fork field, in Carbon 
County, contains five different beds of coal, varying in thickness from 
4 feet to 7 feet 9 inches. All of this coal is between lignite and bitu- 
minous, and said to make an excellent steam and domestic coal. The 
Yellowstone field and the Trail Creek field are located in Park and 
Gallatin counties, and cover the operations in and around Bozeman and 
Livingston. The Cinnabar field is a small area lying just north of the - 
Yellowstone National Park, and west of this are the West Gallatin and 
Ruby Valley fields, which have not yet been developed to any extent. 
Other areas are the Toston, Smith River, and Belt, of Great Falls 
fields, the last mentioned being the most important. Some of the 
largest minesin the State are those at Cottonwood, in Cascade County. 

Judging from the activity in the coal-mining industry of Montana, 
there has been little or no change in the industrial conditions of the 
State during the last ten years. Coal production has remained prac- 
tically stationary during that time, ranging from a minimum of 
1,358,919 short tons in 1904 to 1,661,775 in 1900, and averaging 
1,513,818 short tons for the entire period. "The greater part of the 
coal production in Montana is used by railroad locomotives, and as 
there has been no railroad building to speak of in the State for the 
last ten years the stationary condition of the coal-mining industry may 
be accounted for. 'The production in 1904 was the smallest tonnage 
recorded since 1894. Compared with 1908, when the output was 
1,488,810 short tons, the production in 1904 exhibits & decrease of 
129,891 short tons, or 8.7 per cent. The value of the product decreased 
from $2,440,546 in 1903 to $2,194,548 in 1904, a loss of $246,298, or a 
little over 10 per cent. 

During 1904 the coal mines of Montana gave employment to a force 
of 2,505 men that averaged 243 working days each, against 2,155 men 
for 254 days in 1903. The average production per man employed for 
the year in 1904 was 542.5 tons, against 691 in 1903, and 805 in 1902. 
The average daily tonnage per man was 2.23 in 1904, 2.72 in 1903, and 
2.98 in 1902. "The majority of the mine workers in Montana worked 
9 hours a dav, all of the larger mines but 2 reporting a 9-hour day. 
There were 19 mines, emploving altogether 646 men, that reported 8 
hours, 8 mines, employing 1,653 men, reported 9 hours, and 4 mines, 
employing 12 men, worked 10 hours. No daily working time was 
reported from mines employing 194 men. 

H. Doc. 21,59-1——33 
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The coal mines of Montana were comparatively free from labor 
troubles during 1904, strikes having been reported at only 2 mines. 
One strike lasted 40 days, while the other was settled in 8 days. 

The use of mining machines has shown a steady decline since 1900. 
In that year there were 81 machines in use, and 1,045,115 tons, or 
62.89 per cent of the total product, was machine mined. In 1903 the 
number of machines in use had decreased to 63 and the machine- 
mined tonnage to 693,504, or 46.6 per cent of the total. The returns 
to the Survey for 1904 showed 57 machines in use, while only 482,924 
short tons, or 35.5 per cent of the total, were machine mined. This 
decrease in the production by the use of machines is probably respon- 
sible, at least in part, for the rather decided decrease in tonnage per 
man referred to in a preceding paragraph. 

The statistics of production, by counties, in 1903 and 1904, with the 
distribution of the product for consumption, are shown in the follow- 
ing tables: ; 

Coal production of Montana in 1908, by counties. 


Sold to | 


Used at " A ver- 
Loaded eee mines | wade p E age | Average 
Coit at mines | ‘ond r into | Total Total i ce | num- | number 
y. for ship- used by! St€8™ | coke quantity.| value. |P er | Der of | of em- 
ment. |m- | and i ton days |ployees. 
ployees heat. active. 
Short | Short | Short | Short | Short 
ton« tona tons. tons tons 
Carbon ............... 559, 305 | 10,431 | 20,261 ¡........ 589,997 | $797,525 | $1.35 303 697 
Cascade .............. 666, 272 ¡ 16, 494 | 32, 496 | 17, 802 733,064 |1, 222, 613 1.67 251 887 
Chouteau............. 2, 625 7,200 00 iuris css 9,875 24,000 | 2.43 226 26 
Fergus ............... ! 100| 8,73].............-- 9,734 | 38,553 | 3.96 | 215 31 
PAPE 2 Lr uL 14, 120 4, 640 9, 150 | 62, 134 86, 044 258, 132 3. 00 250 240 
Other counties a...... | 44, 000 2, 655 9, 471 7,220 59, 346 98, 473 1. 66 146 274 
Small mines.......... | Vies EE ri» LB Paso PA 750 1,090 AA PA VEN cee um 
Total........... i 287,322 | 50,904 | 63,428 | 87,156 Y ,188, 810 |2, 440, 846 1.64 254 2, 155 
, | 
a Deerlodge and Gallatin. 
Coal production of Montana in 1904, by counties. 
| 
Sold to 
Used at Aver- 
Loaded ad mines | Made pis "| age lAverage 
County at mines| "e for into | Total Total e e| num- [number 
: for ship- | Joa by| Steam | core, |quantity.| value. P ~ | ber of | of em- 
ment. "Ym. | and ; ton, | days |ployees. 
ployees. heat. active. 
Short Short | Short | Short Short | 
tons. tons. tons. tons. tons. 
Carbon ............... 513,809 | 9,807 | 21,360 |........ 544,976 | $795, 531 | $1. 46 279 688 
Cascade .............. 634, 234 | 11,202 | 38,628 | 15, 094 599, 168 926, 670 1.55 237 1,121 
Chouteau............. 800 4.904 T. a esse ATA 5, 764 12,092 | 2.10 183 18 
Fergus................ 8,118 | 10,409 | 562 |........ 19,109 | 68,520 | 3.59 | 225 57 
PATEK II uas 18,900 | 8,996 3,250 | 47,500 78, 646 227,226 | 2.89 213 265 
Other countiesa...... 63, 000 2,130 | 9,454 | 35, 772 110, 356 162,579 1.47 218 356 
Small mines..........].......... AA 910 1:890 A PR A 


Total ........... 1, 138, 861 | 48,418 | 73,274 | 98, 366 |1, 358, 919 |2,194,548 | 1.61 243 2, 506 


— ee eee ——— 


a Deerlodge, Gallatin, Meagher, and Sweet Grass, 
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The production hy counties during the last five years, with the 
increases and decreases in 1904 as compared with 1903, is shown in 
the following table: 

Production of coal in Montana, 1900-1904, by counties. 


[Short tons.] 


A Aa IP cae! ee. (OE UE RUN 
County. 1900. 1901. | 1902. 1903. dep. de Ledo a ee) 
A eee nee Tp Tr E e. ec 
Carbon. is 393, 877 498,560 | 604, 954 589, 997 544,976 1... 29222: 45,021 
Cascade ............. 1, 123, 395 789, 407 | 761,572 733, 064 599. 158 AAA 133, 906 
Chouteau............ 5, 757 5, 050 10,772 9,875 d 204 A 4,111 
Fergus .............- 900 500 5, 200 9,73 19, 109 9,875 AAPP 
Gullatin............. 51,671 24, 583 88, 000 58, 696 109, 556 50,860 |.......... 
PUP A riana 86,025 77, 981 89, 640 86, 044 48,646 A 7, 398 
Other counties and 
small mines ....... 190 [ptas 685 a1,400 1,710 MU AO 
Total .......... 1,661,775 | 1,396,081 1,560,823 | 1,488,810 | 1,358, 919 |.......... b129, 891 
a Includes production of small mines. b Net decrease. 


The first record of coal production in Montana was twenty-five 
years ago, in 1880, when the output amounted to only 224 tons. Up 
to 1555 the development had been rather slow, amounting to 41,467 
tons in that year. In 1889 it jumped to 363,301 tons and increased 
rapidly until 1895, when it reached a total of something over 1,500,000 
tons, and hasaveraged approximately this quantity each year since then. 


Coal production of Montana, 1880-1904. 
[Short tons.] 

Year. | Quantity. | Year. Quantity. 

| 
TOMO oe | 2) E ik else A A 892, 309 
PBS) "— ———— P— 5, 000 | D: MP 927, 395 
VES? aaa | 10,000 i| 1890. nc cucas s iet wQRS EERECREE REESE 1, 504, 193 
E O eem undue E MES 19,795 | I8UD.. ol2 44e r a ue RT WIR EISE 1, 543, 445 
IRSE e ona A red SOI its 1,647, 882 
ISSO sec cece C RU EE TUE 86.440 || TBIR ce cs e weiss okie e EAR ERN 1, 179, 803 
A et idi Eu 49,846 | 1899. ode cease che eee Se envy annu | 1, 496, 451 
A PP———— € € I0; 2027119005... Lao a ELI em IS E RE EE 1,661,775 
TENG ec 41,467 1| 1901 irte opes sso Neo xn Ed | 1, 396, 081 
IRRU Dl. eic ed SU oie case eee gate ae 363-301 1902.4. Seek etic ese EUREN PUSEZ Ida xd 1,560, 823 
jns dC E A a S Oe a DEEP 1, 458, 810 
jT TE EE 641,861 || 1904: 25:5 0-025 2x reso eIdpIG DUE PROS 1, 358, 919 

WSUS e —————— E 564, 648 


516 MINERAL RESOURCES. 


NEW MEXICO. 


Total production in 1904, 1,452,325 short tons; spot value, 
$1,904,409. 

Like the other coals of the Rocky Mountain region, the coals of 
New Mexico are of Cretaceous age and vary from lignite to anthra- 
cite. The anthracite areas are, however, those in which the coal bas 
been locally metamorphosed by volcanic intrucion, and the producing 
areas are small. The production of anthracite from the Territory 
does not amount to 50,000 tons a year. Asin Colorado, the known 
producing areas of New Mexico occur in somewhat widely separated 
localities. "The principal fields are the Raton field, in Colfax County, 
which is the southern end of the same field in Colorado; the La Plata 
field, which also extends south of the Colorado line intó Rio Arriba 
County; the Mount Taylor field, which is really the southern exten- 
sion of the La Plata field, in McKinley County, and the Gallup field, 
in the western part of the same county. "The Los Cerillos and Tejon 
areas, in Santa Fe County, and the Whiteoaks field, in Lincoln 
County, make up the principal producing areas. A considerable 
amount of development work is now being carried on in the Gallup 
field, and this is expected to prove of decided importance in the future. 
Some of the coals of New Mexico are true coking bituminous coals, 
and a considerable quantity of coke is made in the Territory each year. 

The production of coal in New Mexico in 1904 amounted to 1,452,325 
short tons, valued at $1,904,499, against 1,541,781 short tons, valued 
at $2,105,785 in 1903, showing a decrease in output of 89,456 short 
tons, and in value of $201,286. This decrease may be attributed 
rather to the abnormally large production in 1903 than to any actual 
falling off in business during 1904. Idleness due to labor troubles in 
the coal mines of Colorado in 1903 stimulated a demand for New 
Mexico coal in that year, and the production increased nearly 500,000 
tons and reached a total exceeding 1,500,000 tons for the year. 

Nothwithstanding the decreased production, the returns to the Sur- 
vey show that the number of men employed increased from 1,789 in 
1903 to 1,849 in 1904. The average number of working days de- 
creased, however, from 260 to 228. This resulted in a decrease in the 
average production per man from 862 tons in 1903 to 785.5 tons in 1904, 
while the average daily tonnage per man increased from 3.31 to 3.45. 
The productive capacity per man has, in fact, increased each year since 
1901, when the average daily production for each employee was 1.96 
tons. Most of the mines of the Territory are worked on a 10-hour- 
day basis. There were 15 mines, employing 1,680 men, in 1904 that 
reported 10 hours as the length of the working day; 1 mine with 31 
men reported 9 hours, 6 mines employing 78 men worked 8 hours, 
and 1 mine having 60 men reported 7 hours. 
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Strikes occurred in 3 coal mines in New Mexico during 1904. In 
one case 400 men were idle for 160 days, in another 150 men were out 
for 60 days, and in the third 6 men were out for 15 days. It is possi- 
ble that but for the time lost by the first two, and which amounted 
altogether. to 73,090 working days, the production for the Territory 
in 1904 would have equaled that of 1903, when only 710 days were 
lost by strikes. 

There are only 2 mines in the Territory using mining machines, and 
the number of machines in use was the same in 1904 as in 1903. The 
machine-mined production decreased slightly from 105,000 tons to 
100,000 tons. 

In the following tables is shown the production by counties in 1903 
and 1904, with the distribution of the product for consumption: 


Coal production of New Mexico in 1908, by counties. 


Sold to 
Used at 
Load local 
ed trade mines Made 


i at mines Total Total | 88€ | num- |number 
County. for ship- ma steam ee quantity.| value. price ber of | of em- 
ment. À and : days |ployees 
by em-| heat ton. | activ 
ployees 
Short Short | Short | Short Short 
tons. tons. tons. tons. tons. 
CoMAX cuidas 630,709 | 15,079 | 15, 285 | 62,713 723,786 | $874, 837 | $1.21 281 664 
McKinley ........... 553,673 | 4,669 | 11,020 |........ 569,362 | 789,003 | 1.39 241 751 
Santa Fe............. 65, 864 364 | 9,807 |........ 75,535 | 138,290 | 1.83 289 126 
Other countiesa..... 163,937 | 4,422 | 4,664 |........ 173,023 | 303,565 | 1.75 245 242 
Small mines.........|...-.....-. RA EEN 75 AA A rs eps es 
Total .......... Heald 183 | 24, 609 | 40,276 | 62,713 | 1,541,781 2,105,785 | 1.37 | 260 | 1,789 
a Lincoln, Rio Arriba, Sandoval, San Juan, and Socorro. 
Coal production of New Mexico in 1904, by counties. 
! Sold to | 
Used at Aver- 
Loaded e mines | Made pU age |Average 
Count at mines and for into Total Total rice | num- number 
y. forship- | og |steam | coke, ¡quantity.| value. P berof | of em- 
ment. S and days | ployees. 
by em-| heat ton. | active 
ployees : 3 
Short Short | Short Short Short 
tons. tons. tons. tona. tona. 
A ooo xe 657,359 | 12,828 | 15,457 | 103,311 | 788,955 | $931,003 | $1.18 223 745 
McKinley ........... 429,205 | 2,312 | 10,348 |......... 441,865 | 581,719 | 1.82 226 695 
Rio Arriba........... 34,825 | 5,500 500 412: ead ies 40, R25 63,062 | 1.64 247 65 
Santa Fe............. 49, 070 863 | 10,657 |......... 60,090 | 114,024 | 1.90 283 120 
Other countiesa..... 111,742 | 4,044 4,662 |......... 120,448 | 214,519 1. 78 215 224 
Small mines.........|.......... 142 A A 142 T72 oes "PR E NA 
Total.......... 1, 282, 201 | 25,189 | 41,624 | 103,311 |1, 452, 325 |1,904,499 | 1.31 228 1,849 


« Lincoln, Sandoval, San Juan, and Socorro, 
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The production by counties during the last five years and the 
increases and decreases in 1904 as compared with 1903 are shown in 
the following table: 

Coal production of New Merico, 1900-1904, by counties. 


[Short tons.] 


š , Increase, Decrease, 
County. 1900. 1901. 1902. 1903. 1904. 1904. lui. 

McKinley ........... 450, 646 516, 533 432, 108 569, 362 441,865 |.......... 127, 497 
Colas 388, 480 249, 296 346, 373 723,786 788, 955 65,169 |.......... 
Lincoln ............. 150, 442 166, 621 99, 000 97, 229 70, 964 | cives 26, 265 
Rio Arriba .......... 45, 800 85, 942 47,600 35, 500 40, 825 5,825 avessi 
Santa Fe ............ 252,731 106, 454 90, 895 75, 535 60,090 |.......... 15, 445 
Other counties ...... 11, 200 18, 700 32, 787 40, 369 49, 626 9g 2Di A 
TOTAL ¿cocer 1, 299, 299 1, 086, 546 1,045, 703 | 1,541,781 | 1,452, 925.1... 2 sss a 89, 456 


a Net decrease. 


The first record of coal production in New Mexico is that contained 
in the first volume, Mineral Resources of the United States, published 
in 1882. In that year the production amounted to 157,092 tons, a lit- 
tle more than one-tenth of what it is at the present time. 


Coal production of New Mexico, 1882-1904. 


[Short tons.] 


Yeur. Quantity. Year. Quantity. 
A aseo deed eu, Did 157,092 || 1894 EL 597, 196 
ISP O 911; 347 || 1805 pM xeer dun iniaa eee 720, 654 
E EAE A 290,557 || AA e qus ee 22,626 
CUM E A TA EE E eS aR ai 716,981 
A A ANS INC SRL A A tte 992, 283 
o NN AI esses nns ss ssi | 1,050, 714 
C MENOR ERR 626,665 | 1900... a couv se ter Th exi oven aun 1,299, 299 
A 486, 943 || 19l...ooooocconcccccccocancnonccaconos | 1, 086, 546 
¡Wii pa tae ER 275:227 1111909. 5 1 Cotes ee aoe ulcers spas 1, 048, 763 
JG RENNES EE REED 469,399.11 008. cios eese eta Pre dS oO PEE CRAS | 1,511,781 
Clone ea aida Send 661,830 || 1904............ Bs dais | 1,452,325 


Eat A Le ui case exe s Eus ede AM CD R EE AE 665, 094 | 


—— —À € À— —— H€— — a —— ee re 
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NORTH CAROLINA. 


Total production in 1904, 7,000 short tons; spot value, $10,500. ` 

_ There are two areas in North Carolina in which coal occurs. Both 
of these are found in the Triassic formation and are of the same age 
as the Richmond coal basin, in Virginia. The two areas are known 
as the Deep and Dan River field3, being named from the two rivers 
which drain them. The only productive beds at present are those in 
the Deep River district, in Chatham and Moore counties. For several 
years practically all of the production has been from one mine, the 
Cumnock, near Egypt, in Chatham County. 

The United States census of 1840 stated that a production of 3 tons 
was obtained from North Carolina in that year. "There is no evidence 
of any other production prior to the civil war, when the necessities of 
the Confederate government were partly relieved by coal obtained 
from this region. After the war the production fell off for several 
years, and from 1874 to 1879 none was reported from this area. The 
Cumnock or Egypt mines were reopened in 1889, and have been pro- 
ducing each year since that time. 

The conditions in the Cumnock mines are not favorable for machine 
mining and all of the coal is undercut by hand. 

The statistics of production since 1891, with the distribution of the 
product for consumption, are shown in the following table: 


Distribution of the coal product of North Carolina, 1891-1904. 


Sold to aver Aver- 
Loaded local Used at ane age | Average 
Year at mines trade and| mines for, Total Total spat num- | number 
: for ship- | used by | steam ¡quantity.| value. P à ber of | of em- 
ment. em- jand heat. iu days | ployees. 
ployees. active. 
Short Short Short Short 
tons tona. tons. tons. 

Do) — ecsees 18, 780 600 975 20,355 | $39,635 ¡ $1.98 254 80 
A E 6,079 1.2 iode a 6, 679 9,599 | 1.44 160 90 
1893 A A bz nies 15,000 |..22. 5... 2, 000 17,000 25,500 | 1.50 80 70 
js — —— c PES 13, 500 1, 000 2, 400 16, 900 29,675 | 1.76 145 95 
A aa wienn 23, 100 600 900 24, 900 41,350 | 1.66 226 61 
) pr DER neiaa 5, 306 295 2,162 7,813 11,720 | 1.50 220 18 
ESOT A E ELE DA ORO locus eat A 21, 280 27,000 ! 1.34 215 51 
IBOM. A A db Ed 9, 852 304 1, 339 11, 495 14.905 |. 12:29 [eene SS pre ee 
io Me —— he feed 24,126 486 2, 284 26, 896 34,965 | 1.30 210 70 
(oi moda. 14,757 492 2,485 | 17,734 | 23,447 | 1. 32 151 84 
A pret seks’ 10,000 |.......... 2, 000 12, 000 15,000 ¡ 1.25 300 25 
A 20, 400 100 2,0 23, 000 34,500 | 1.50 285 40 
IO ui riders 14, 429 87 2, 793 17, 309 25,300 | 1.47 264 49 
190] oeil RES 4, 600 300 2, 100 7, 000 10, 500 1.50 240 25 
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As previously stated, the census of 1840 reported a production of 3 
tons of coal in North Carolina, and the mines were most extensively 
worked during the civil war. From 1874 to 1879, inclusive, the mines 
were idle. The production each year, so far as known, has been as 
follows: 

Coal production of North Carolina, 1840-1904. 


[Short tons.] 


: { 

Year. Quantity. Year. Quantity. 
TAO eee Sosa d ate A 3 | TONG ates ace seat pe! 400 
O DOTEM 30, 000 | TBST A O tres peal nee and 300 
DG ot A wT 30,000 || 1888........0...cccecceceecccececcecees 250 
E MER E Sco cree e eee t eo DOE es Ero 222 
A Hr 20000 A E 10, 262 
A II 20,000 | jS0lc ecce cn tod E uar 20, 355 
y NUR SN 20.000: — $809. iioc eee te os imate s ede | 6,679 
Lo RON 18, 000 | o APR RENE AETA A E EETA 17, 000 
AA 162000. A e tarda | 16, 900 
A eat cave Taras es aia 0w A eee ene ut d | 24, 900 
A EE IÓN E A diet actdesusdonwdtn. l 7,813 
p MR NE A A EM ned | 21,280 
a id a TO DEM E 11,495 
O ED US A II tee tueence 26, 896 
ISSN sbi chav ce EEO EDS 300 IN | 17,734 
A TE eS TO 400: 90 A EEE EEE TE 12, 000 
oc MN II EE | MOG, O 23, 000 
o CI" SOUL Odo rco ic whee Se t mE ue: | 17,309 
O ETE ost ees | c EI MC Ep 7, 000 


NORTH DAKOTA. 


Total production in 1904, 266,128 short tons; spot value, $578,032. 

A large part of the western half of North Dakota is underlain by 
extensive beds of brown lignite coal. This lignite contains a large 
amount of moisture, as high as 40 per cent, which causes it to dis- 
integrate upon exposure, and as a consequence it does not stand trans- 
portation to any great distance. Its principal use so far has been to 
supply fuel to the settlers on the treeless plains of western North 
Dakota, and has been used to some extent under boilers, but on 
account of its large percentage of moisture it does not make a satis- 
factory steam fuel. The total area of North Dakota underlain by 
lignites is estimated at 28,620 square miles. 

The work of the United States Geological Survey coal-testing plant 
at St. Louis has shown that the lignites of North Dakota, as other 
lignites in the far west and in the Rocky Mountain region, can be used 
as a fuel in the gas producer with entire satisfaction. In fact, it has 
been shown that a higher grade of producer gas may be obtained from 
lignite than can be made from bituminous or anthracite coal or coke. 
In a run of thirty hours the gas from a North Dakota lignite averaged 
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188 B. T. U.'s per cubic foot of gas, whereas the calorific value of the 
gas from anthracite or of bituminous coal ranges from 135 to 155 D. T. 
U.’s per cubic foot. It was shown, moreover, by using lignite in the gas 
producer and consuming the gas in an internal combustion gas engine, 
as much electrical energy could be obtained from a ton of lignite as is 
obtainable from the best bituminous steam coals under boilers. It is 
known that power may be transmitted electrically to a distance of 250 
miles, with a loss of less than 10 per cent, and from the facts brought 
out by the testing work at St. Louis, there is no reason why there 
should not be an extensive development in the lignite beds of North 
Dakota and those of the other Western States in the near future. 

Some lignite has doubtless been produced in North Dakota for a 
number of years and used by ranchmen for fuel, but it was not until 
1884 that any record of production was obtained. "This was published 
in the volume, Mineral Resources of the United States, for that year, 
and showed a total production of 35,000 tons. The output did not 
increase materially until 1896, when it reached a total of 78,050 tons. 
During the last eight or nine years, stimulated by the State law, which 
compelled the use of North Dakota lignites in all State buildings and 
offices, the production increased quite rapidlv, until 1903, when the 
maximum output of 278,645 short tons was obtained. 

The production in 1904 shows a slight decrease from that of the 
preceding year, the output falling off from 278,645 tons to 266,128 
tons, while the value decreased from $418,005 to $218,032. The aver- 
age price per ton declined from $1.50 to $1.42. 

Nearly one-half of the total product in 1904, or 125,097 short tons, 
was mined by machines, of which there were nine in use. 

The statistics of production in the last two years, with the distribu- 
tion of the product for consumption, is shown in the following tables: 


Coal production of North Dakota in 1903, by counties. 


Sold to | aver | AVET- i 
Loaded local Used at oy us nge — Average 
Count at mines trade and mines for; Total Total s num- , number 
unta. for ship- used steam |quantity.! value. I er | ber of | of em- 
ment. | by em- ¡and heat. Las days | ployees. 
ployees. ` |active. | 
Short Short Short Short 
tons. tona. tons. tona. 
Burleigh and McLean ...| 100,465 6, 310 1,955 | 104,760 | $126,962 | $1.17 -274 99 
Morton aid 10, 500 3,000 |.......... 13, 500 14,335 | 1.06 198 28 
SOUR A 39, R64 6, 700 200 46, 761 55,190 | 1.18 221 72 
Ward isis 57,782 38,573 1,726 98,081 | 199,964 | 2.04 189 228 
Williams... eer 6, 060 2,725 150 8, 935 17,710 | 1.98 73 59 
Small mines..............1.......... 2 60 aseessa 2,605 3,844 |....... 


Toll. outs Rees 214, 671 59, 913 4,061 | 278,615 | 418,005 | 1.50 | 198 486 
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Coal production of North Dakota in 1904, by counties. 


County. 


Other countiesa.......... 
Small mines 


Loaded 
at mines 
for ship- 

ment. 


Short 
tons. 


5, 700 
38, 919 


Sold to 
local Used at 
trade |minesíor| Total 
and used | steam |quantity. 
by em- |and heat. 
ployees. 
Short Short Short 
tona. tons. tons. 
4, 863 100 10, 663 
13, 000 825 52, 744 
37, 898 2,701 81, 966 
1,775 130 9,185 


266, 128 


$15, 239 
61, 757 
148,371 


a Burleigh, Emmons, McLean, and Mercer. 


Average 
num ber 
of em- 
ployees. 


D[L———————— |[—— d1——— L———— eee 


enocenor | nn... e. o osfjonorn nena 


——— o eS A A A [— 


: Aver- 
p er- age 
ri num- 
price | ber of 
per days 
ton 
active 
$1. 43 100 
1.17 230 
1.81 162 
1.77 97 
1.21 271 
1. 42 191 


In the following table is shown the production by counties during 
the last five years, with the increases and decreases in 1904 as compared 


with 1903: 


Coal production of North Dakota 1900-1904, by counties. 


[Short tons.] 


Increase 


1904. 


"22-2 


Deercase 
1904. - 


ee ee oe 


ee ono» 


County 1900. 1901. 1902. 1903. 
Burlada is 9,210 44, 054 76,258 | 104,835 
McLean .................. eee 3, 154 1, 000 8,150 3, 925 
Morton ............. E 27, 428 52, 850 18, 317 13, 500 
Sig loose ude ccccecesascueeres 29, 050 18, 700 35, 000 46, 764 
Wade tar 60, 641 48, 681 93,786 98, 081 
A AAA A A i ches s A 8, 935 
EmmoOlS......2 x 1xvezieu242 

400 AAA t iere 
o AA A | 
Small mines...... A O A tuse iedes 2, 605 
TOA ins 129,883 | 166,601 | 226,511 | 278,645 


a Net decrease. 
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Since 1884, when the first production was reported in Mineral Re- 
sources of the United States, the output has been as follows: 


Coal production of North. Dakota, 1884-1904. 
[Short tons.] 


Year Quantity. Year. Quantity. 
Do e E E E 35,000 | 1896..... cese EUN 38, 997 
O c shes nM E 25:000. AAA Dee Revue oc 78, 050 
DO — —— sas 25, 955/]| A sii 71,246 
|. MPH CORPORE HEN AR TOME E E cece 83, 895 
jio WOW dew Sete ear ke ce tees 34, 000 | ibo kei PO IER 98, 809 
A UN 28,907 || 1900.........22--2eeeeeereeee nee nn 129, 883 
A A 30:000] TO as 166, 601 
A ——— Á— 30:000.) - 1902 ainda 226,511 
| e — — € 40, 12551-1903. ignoto circa 278, 615 
| a E 49,630 | A cel e M D EE 266, 128 

[o — ———— — — 42,015 | | 

| 

OHIO. 


The total production in 1904 was 24,434,812 short tons; spot value, 
$26,588,476. 

The areas in Ohio now or formerly underlain by coal are estimated 
at 12,000 square miles. Much of thecoal, however, has been exhausted, 
and the workable areas at the present time are much below this figure. 
The coal-bearing formations contain at least 16 different coal beds 
within the Stute. Of these, 6 are important and have been developed 
on a large scale, while the other 10 have been developed principally 
by small mines, a large part of the output of which is sald for local 
consumption. The important productive beds are the Block (Sharon 
coal), or No. 1; Wellston, or No. 2; Lower Kittanning, No. 5; Middle 
Kittanning, No. 6; Upper Freeport, No. 7; and Pittsburg, No. 8. 

Some of the coals of Ohio are celebrated for certain uses. That of 
the Hocking Valley region, which is contained in Perry, Athens, and 
Hocking counties, is a free, open-burning coal, highly regarded as a 
steam and domestic coal, but more popular as a furnace fuel, for which 
purpose it is used raw. The Hocking Valley coal belongs to the Mid- 
dle Kittanning, or No. 6 bed. The No. 7, or Upper Freeport coal, 
which is mined in Muskingum, Gallia, Lawrence, and Guernsey coun- 
ties, and in portions of Perry County, is a high-grade steam fuel and 
would make, except for its high contents of sulphur, an excellent coke. 
On account of the high sulphur, however, no coke is made from this 
coal in the State. The Pittsburg bed, or No. 8 of the State series, lies 
in Jefferson, Harrison, Belmont, Guernsey, Athens, and Meigs coun- 
ties. It is the base of the Upper Coal Measures in the State, and is 
the most important of all the beds within these Measures. 
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Coal No. 1, or the block coal, is mined in the northeastern counties 
of the State, especially in Summit, Stark, Trumbull, and Mahoning 
counties, and a small quantity in Portage County. This coal is very 
pure and is used principally in making pig iron, for which it is used 
in its raw state in the blast furnaces. It was this coal which first 
supplanted charcoal in the blast furnages of the State. It is dry, 
free-burning, and does not coke. The Massillon coal, highly prized 
for domestic purposes in Cleveland and other cities on the Lakes, is 
obtained from this bed. "The Wellston bed, which lies above the block, 
is the most important producing bed in the southern portion of the 
State. The mines in Jackson County, at Jackson and Wellston, are 
worked on this bed. 

Ohio now ranks fourth among the coal-producing States, having 
been supplanted in second place by Illinois in 1883 and by West Vir- 
ginia for third place in 1896. Ohio's production in 1904, like that of 
most of the States in sympathy with the general reaction from 1903, 
shows a small decrease in quantity and a decided falling off in value. 
The output in 1904 was 24,434,812 short tons against 24,838,103 tons 
in 1903, a decrease of 403,291 tons, while the value decreased from 
$31,932,327 to $26,588,476, a loss of $5,243,851. 

Although the coal output of Ohio in 1904 was less than that of 1903, 
the number of men employed in its production increased from 41,936 
to 43,091 which was partly compensated for by a reduction in the 
number of working days from 194 in 1903 to 175 in 1904, and which 
was due principally to loss of time through strikes. During 1904 
Strikes occurred at 90 different mines in Ohio, through which 11,412 
men were made idle foran average of 45 days each, the total time lost 
amounting to 514,658 working days. In 1903 the total time lost by 
reason of strikes in the Ohio coal mines was 65,149 working days, an 
average of 16 days for each of the 4,115 men affected. 

Considering the production during the last two years in connection 
with the number of men employed and the time made by them, it is 
found that in 1904 the average production for each employee was 559.3 
short tons, and the daily production per man 3.2 tons, while in 1903 
the average yearly tonnage per man was 592 and the average daily 
tonnage was 3.05. In 1902 the average production per man for the 
year was 604, and as the average working time was 200 days, the daily 
production per man was 3.02 tons. The coal mines of the State have 
been, for the most part, worked on an 8-hour basis during the last two 
years. In 1904, 574 mines, employing a total of 42,845 men, reported 
8 hours for a working day. Nine mines, having 296 men, reported 9 
hours, and 7 mines, with 77 men, reported 10 hours. Fourteen com- 
paratively small mines reported 6 or 7 hours. 
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The amount of coal undercut by machines in Ohio during 1903 and 
1904 was almost the same in both years. In 1903, 14,007,326 short 


tons, or 56.39 


per cent of the total product, was machine-mined, while 


in 1904 this factor amounted to 14,001,647 short tons, or 57.3 per 


cent of the to 


tal. 


The statistics of production in 1903 and 1904, by counties, with the 
distribution of the product for consumption, are shown in the fol- 


lowing tables: 


County. 


Hocking............ 
Holmes............. 


Mahoning .......... 
Medina ............. 


Other countiesa.... 
Small mines........ 


Coal production of Ohio in 1903, by counties. 
lose 
Loaded | "local | mincs | saae Aver | fage | Aver 
pa mines, trade for into | Total Total price | PUM- | number 
or ship- and used, steam | coke, |quantity.| value. per ber'of ot em. 
ment. by em- | and toii. duys ployees 
ployees. ; heat. active. 
Short Short Short | Short Short 
tona. tons. tons. | tons. tons. | 
3,351,800| 36,131 37,027 ........ 3,424, 958/54, 199,958 $1.23 163, 5,485 
2,491,519| 212,758 21,572........ | 2,725,819 3,110,714 1.14 197, 3,924 
' 290,046; 24,892 10,002........ 254,440| 354,707, 1.39 220 489 
827,218| | 60,557 19,550........ 907, 325 1, 167, 664 1.29 230; 1,470 
401,332; 52,068 608 ........ 454,008, 625, a 1. 38, 222 984 
32,580, 16,368 ........]........ 48,948] 58,230. 1.19 162 138 
2.723,966| 11,479 41,884 ........ 2,776,829. 2,962,497 1.07 213 3,322 
253, 361 4,524  1,162........ 259.047| 369, 181] 1.43 246 317 
| 2,406,146 71,550 28,714. ....... 2, 506, 410] 3,177,892 — 1.27, 193) 38,177 
23,300, — 17,985 53 ........ 41,338| 57,416! 1.39 197! 115 
' 2,296,597, 76,739] 37,809 ........ 2,411,145| 3,844,529) 1.59 243 4,831 
2,261,844] 178,355] 38,437, 1,075 2,479,211| 2,864, 728| 1.16 2f5 4,293 
192,484] 21,410 14,357)........ 228.951| 355,405; 1.56 204 654 
77,600! — 43,338| 2,268|........ 123,206!  178,954| 1.45 224 287 
109,665] 19,679} 3,479........ e 209, 6911 1.58 227 261 
252,458} — 60,130| 4,300........ 316,888! 398,349 1.26 185 760 
; 187,523| 99,521 605 ......L. 281,649 330,953, 1.18 139: 747 
2,638,392) — 54,508 38,882........ 2,731,282 3,293,805| 1.21 150, 4,952 
100, 297 6,397) 3,100........ 109, 794 7,644] 2.16 190 325 
711,515) 148,298| 51,002 ........ 910,865| 1,923,025) 2.11 180) 2,218 
! 80,658 8,020| 3,440,........ 42,118! — 69,108| 1.64 206 98 
4, 959 4, 968 POA EREA 10,652  27,762| 2.61 219 35 
11,141,274] — 125,684| 12,678|........ | 1,279,636 1,532,023, — 1.20 182 2,630 
187,951 1,180} 2,938 ........ 192,069}  281,209| 1.46 175 531 
66, 751 1,519}  1,600........ 69,870) 130,648 1.87 » 223 
103, 056 2, 400 500 ........ 105,956! 154,580] 1.46 183 170 
wwe ies "P" RN 13 536|^ 316,593 A, A |eeopeeets 


23,093, 792] 1,367, 494| 375, 742 1,076 24, 888, 103181, 902,827 a 194 41,936 


a Morgan, Scioto, and Washington. 
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Coal production of Ohio in 1904, by counties. 


Loaded | 


Sold to |Used at 


i local 
County. (fi tines tradeand 

ment. em- 

ployees. 

Short Short 

tona. tons. 
Athens .....2 cues 3, 260, 722 39, 486 
Belmont............ 2,936,722: 172,615 
Carroll 1... s 198, 696 29, 191 
Columbiana........ |. 686, 882 94, 100 
Coshocton.......... 302, 693 37,187 
Gallia .............. 21, 762 7,880 
Guernsey........... 2, 985, 180 46, 135 
Harrison............ 238, 866 22, 969 
Hocking............ 2, 399, 809 12,173 
Holmes............. 11, 903 18, 506 
Jackson ............ 1, 868, 799 27,371 
Jefferson ........... 2,207,217| 178,826 
Lawrence .......... 138, 975 27, 898 
Mahoning .......... | 45, 100 38, 533 
Medina............. 73, 286 19, 940 
Meigs............... 133, 601 50, 866 
Muskingum ........ 145, 348} 111,950 
POr Venid sendas 2, 341, 189 69, 539 
Portage...........-. 92, 320 9,972 
Stàrk AAA 638, 341 92, 319 
Summit ............ ' 64, 625 19,610 
Tuscarawas ........ 1,347,832| 188,945 
Vinton decoración 199,815 1, 249 
Wayne ............- 77,657 907 
Other countiesa ...., 179,437 15,876 
Small mines........|.......... 18,681 

Total ......... 


18, 681 22, 423 


rn.oe. reco [nono 


aMorgan, Noble, Scioto, Trumbull, and Washington. 


.95 


e"""- 


—— | — ——UÀ—— | —M———M— |.————M|————— o —Á—— . 


177! 


gina Made | Tota] | Total 
M woke. quantity. value. 
heat 
Short | Short Short | 
tons tons. tons. 
43,407 ........ 3,343,615 $3, 564,752) 81.07 
62,813! 200| 3,172,350 2,998,390 
7,123]........ 235,010 — 253,235 
21,685...... ..| 802,667 878,080 
464|........ 340,344 422,838 
pom PME. 29,642 32,329 
51,549, 41,835| 3,124,702 2, 817, 986 
2,684|........| 264,519 270,910 
16, 420. ....... 2, 458, 102) 2, 554, 683 
119......... 30,5298| 41,079 
40,281......... | 1,936, 451| 2, 949, 285 
29, 123 956 2,416, 122) 2, 417, 965 
16,731 ........ | 183,604| — 221,947 
8,882......... 87,515| 130,629 
5,307]. ....... 98,433| 149,279 
929......... 185,396| 201,191 
200 omo... 257,498| 266,708 
42, 188|........ 2,452, 916| 2, 461,057 
3,158|........ 101,050| 208,200 
37, 453l...... ..| 768,113 NIE 
5,750 ........ 89, 985| — 133,054 
14, 985 303| 1,552,065) 1, 570, 664 
5, - a 206, 622| 263, 161 
2, 8051........ 81,369} 135,425 
1,900........ 197,213| 213,504 


Average 
number 
of em- 
ployees. 
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Of the 29 counties producing coal in Ohio during 1904 there were 
11 in which the production was larger than in 1903, and 18 in each of 
which a decrease was shown. 
mont and Guernsey counties, both of which attained for the first time 
a production exceeding 3,000,000 tons, while the largest decreases 


were sustained by Jackson and Perry counties. 


The principal increases were in Bel- 


The increase or 


decrease in each county is shown in the following table, which exhibits 
also the production by counties during the last five years: 


Coal production of Ohio, 1900-1904, by counties. 


[Short tons.] 

County. 1900. 1901. 1902. 1903. 4. a cee 
Athens ............-. 2,283,520 | 2,968,720 | 3,319,597 | 3,424,958 | 3,343,615 |.......... 81,343 
Belmont........-...- 1,345,284 | 1,506,858 | 1,997,956 | 2,725,849 | 3,172,350 | 446,501 |.......... 
Carroll ...........-.- 167,521 | 180,773 | 225,379! 254,440 | — 235,010 |.......... 19, 430 
Columbíana......... 692,264 | 734,680 | 793,858 | 907,925 | 802,667 |.......... 104, 658 
Coshocton ........... 353,314 | 413,579 | — 437,784 | — 454,008 | 340,344 |.......... 113, 664 
GUIAS des eoi 15,620 14, 826 21,470 48, 948 29,642 .......... 19, 306 
Guernsey ...........- 1,852,327 | 2,287,870 | 2,655,610 | 2,776,829 | 3,124,702 | 317,873 |.......... 
Harrison ........-.-. 6,342 79,692 | 361,492 |  259,047| 264,619! 5,472 |.......... 
Hocking............- 2,518,605 | 2,768,772 | 2,641,141 | 2,506,410 | 2,458,402 |.......... 48, 008 
Holmes A A levator tci a 14, 785 41,338 30,628 |.......... 10, 810 
Jackson ........-..-- 2,304,892 | 2,175,316 | 2,412,509 | 2,411,145 | 1,996,451 |.......... 474,694 
Jefferson ...........- 1,110,586 | 1,322,305 | 1,812,801 | 2,479,211 | 2,416,122 |.......... 63, 089 
Lawrence ........-.- ! — 95,425 | 107,216 | 183,969 | 228,951 | 183,004 .......... 44,647 
Mahoning ........-.- | 46,462 | 109,349 | 127,747 | 123,206 87,515 |.......... 35, 691 
Medina.........-.... 129,913 | — 108,684 90,718 | 132,823 98,433 .......... 34, 390 
M ¿id cad | 242,275 | 237,614 | 339,639 | 316,888 | 185,396 |.......... 131, 492 
Morgan. .......-.---- 24, 004 27,276 86, 821 93, 675 83,800 |.......... 9,875 
Muskingum ........- 184,274 | 137,670 | — 225,413 | — 281,649 | — 257,498 |.......... 24,151 
Perry eene 2,364,791 | 2,446,872 | 2,743,997 | 2,731,282 | 2,462,916 '.......... 278, 366 
Portage. ............- 101,240 | — 150,678 | 100,266 | 109,794 | 101,050 |.......... 8,744 
Stark ...........-.--- 1,116,524 | 896,996 | 1,080,429 | — 910,865 ^ 768,113 |.......... 142, 752 
Summit ...........-- 109,355 | 106,988 67,442 42,118 89,985 | 47,867 |.......... 
Trumbull............ 14,099 8, 506 12, 030 10, 652 12,900 | 2,248 .........- 
Tuscarawas.......... 1,260,588 | 1,510,462 | 1,578,610 | 1,279,636 | 1,552,065 | 272,429 |.......... 
Vinton .............- | 68,901 46, 880 92,441 | 192,069 | 206,622 | 14,553 |.......... 
Washington ......... 5, 300 3,010 3, 604 3, €00 9,550 | 5,950 |.......... 
Wayne .......-.-...- 16,357 27, 540 78, 390 69, 870 81,369 | 11,499 |.......... 
ió | a58, 367 64, 675 14,596 | 58,681 90,963 | 82,282 |.......... 
8cioto cios 
Small mines ......... | 500,000 | 500,000 (e) 13, 536 18,681 | 5,145 ........-- 

Total .........- | 18, 988, 150 | 20,943,807 | 23, 519, 894 | 24,838,103 | 24,434,812 |.......... 403, 291 


a Includes Geauga County. 

b No production in Noble in 

ce Small mines production included in county distribution. 
d Net decrease. 
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One of the early reports published by Ohio states that in 1838 there 
were 119,952 short tons produced from the coal mines of the State. 
It is probable that some coal was mined in Ohio prior to that date, but 
we have no record of such production. The United States census of 
1840 credited Ohio with-an output of 140,536 tons. The census of 
1850 did not consider the coal-mining industry, and the next report 
we have of coal production in the State was that of the census of 1860, 
which recorded an output of 1,265,600 short tons. Since that date the 
records of production are complete. 


Annual coal production of Ohio, 1838-1904. 


[Short tons.] 


Year. | Quantity. Year. Quantity. 
Io EEEE IEEE DERE RE Mec A 5, 315, 294 
A A LRL d DL) 195.000 BID. See ce reto Peso dex dares dud 4,550, 028 
O AA E T tees: 140,536 || Eoia aiaee 3,267,585 
A O CU 100.000. A A 4,564,259 
ea VEEE E E E E E PA A 3, 500, 000 
iT EEE LL LO Ie: Dg c Cr 5, 250, 000 
[AMO OCC: | $40,000 | 1878......cec sees cess ceseseeeeseeeeees 5,500,000 
A II ÓN NE AAA eieet ent ann aad 6, 000, 000 
1846 ....... IN ed LE sS | — 420,000 | 18804 cece cee eee eens 6,068,595 
A MT HM NE age E 480/000. A atau ead cael ale ey saute ue 9, 240, 00 
sere 540,000 IRR. A A "9,450,000 
O rH 600,000 || 1883. eee ba cna ccete gt ee ad oed: 8, 229, 429 
DC Me EM GAO 000-1 DEBE eee ad otros du tuos exu eer E 7, 640, 062 
1G) SE RP OPES PDT 670, 000 A til Gece taetat awe t 7,816,179 
PROD NM E ¡00-000 Iori e Det edicta ee 8, 435, 211 
O iar eto tad A 7600000 | 1887 cerea eed ae elo Cape rud Gee e Ee 10, 300, 708 
E 800,000 || 1888....ooooconcooncconccnncnccocccnnoos 10, 910, 951 
pr WIND T 890:000. Iii icon 9, 976, 787 
18565. coe een CiU du D deu domo I) 8300000 ^ 3590.5 tossed een ARIS outta harness 11, 494, 506 
A eu Usu ce aL eaters 975,000 | ASSI A eoesset Aera oe coe a ea d se es 12, 868, 683 
Lu RUM "E 1,000, 000 | 1809... Locus eve pesce evc esq o Der 13. 562, 927 
O 1:000: 000. | 1809. A A d ecu ete voip: 13, 253, 646 
O O RENE 1,265,000. || Tiida 11,900, 856 
O c nsvaccow Saves EE 1,150,000 || 1895. saider v eaaa eu RR aa 13, 355, 806 
1862 ...... P sue E Uns 1200000 | 1896 5e teca d keen tire ratito 12,875, 202 
PSG O aces wan IA LID 1807251. os liada TUE 12, 196, 942 
j|. RNC ERU ANDE LNVÀ ALI Nee dees ost Ea tas 14, 516, 867 
A e A 1,536, 218 | O eae: 16, 500, 270 
a e NEC 1, 887, 424 | O e Leere 18, 988, 150 
nilo P cederet rcd 2 QUO EH. A cesi ttes esie tes veau 20, 943, 807 
IN 2,475, 844 | A A EORR 23, 519, 894 
|" T A CORB 1000505 9 yoedo cess bestes E ve CH b sius 24, 838, 103 
1870 0.50. 6 aubcadace A ui E P ETE A te Bet iudei eate 24, 434, 812 
A O 4, 000, 000 | 


a United States census, fiscal year. 
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Total production in 1904, 111,540 short tons; spot value, $243,585. 

The only productive coal field in Oregon is situated in the south- 
western part of the State in Coos County, and is known as the Coos 
Day field from the fact that it entirely surrounds that body of water. 
It occupies a total area of about 250 square miles, its length north and 
south being about 30 miles and its maximum breadth at the middle 
about 11 miles, tapering regularly toward both ends. Other coal fields 
have been prospected in different parts of the State, and some have 
been shown to contain coal of fairly good quality. Among these are 
the Upper Nehalem, in Columbia County, the Lower Nehalem field, 
in Clatsop County and Tillamook County, the Yaquina field, in Lin- 
coln County, and the Eckley and Shasta Costa fields, in Curry County. 
All of these fields lie west of the Cascade Range, but none has been 
developed to the point of production. Another field has been located 
in the basin of the John Day River, east of the Cascade Range, but 
little is known concerning it. Allof the fields west of the range, with 
the exception of the Coos Bay, are of limited area, the largest, outside 
of the Coos Bay, being the Upper Nehalem, which has an area of less 
than 20 miles. All of the coal of these fields is lignitic in character. 
Transportation is confined exclusively to Coos Bay and the Pacific 
Ocean, and San Francisco is the principal market. 'The Coos Bay 
field is divided by its structure into six portions—four basins and two 
arches. The basins are known as the Newport, the Beaver Slough, 
the Coquille, and the South Slough, and are separated by the Westport 
and Pulaski arches. "The principal development has been in the New- 
port Basin, so named from the Newport mine, which is the most 
important producer. 

Coal was first noted in the Coos Bay region about fifty years ago, 
Prof. N. S. Newberry having reported in 1855 that the coal deposits 
of Coos Bay had begun to attract attention. It is known that some 
mining was done there in 1855 and 1872, and in 1876 two mines, the 
Eastport and the Newport, were' in active operation. The Newport, 
however, is the only one to survive. The census of 1880 reports the 
total production of the State at 43,205 tons, this being the earliest 
record of such production. The total production has exceeded 100,000 
tons in three years only—1896, 1897, and 1904—the maximum being 
maintained last year, when it reached 111,540 tons. 


H. Doc. 21,59-1——34 
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The statistics of production since 1892, with the distribution of the 
product for consumption, and the total production since 1880, are 
- shown in the following tables: 


Distribution of the coal product in Oregon, 1892-1904. 


Sold to | 

Loaded local Used at ` Average | Average 

Year at mines tradeand| mines Total Total number, number 

` ; for ship- used |forsteamiquantity.] value. of em- | of duys 

ment. by em- |and heat. ployees. , worked. 

| ployees. | 
Short Short Short Short 
tuns tons. tons tons 

1802 ose kr NTP VS 31, 760 2, 353 Ms 34,661 | $148, 546 90 | 120 
1808 codon esu eoru ee CE Dax 7,835 3, 594 251! 41,683 | 164,500 110 | 192 
IRSE. o or ore LR RCDRVUSWE cn adus 45, 068 2,171 282 47,521 183, 914 88 243 
OO ire 68,108 5,294 283 73,685 | 247, 901 414 a 69 
1808 colo st rv E ESE ia | 85,116 | 12,951 654 | 101,721 | 294,561 254 191 
IBOT ucc SERE EE ME E 92, 921 5, 207 9,161 107,289 | 291,772 375 200 
1806 IN A ee eee eed 54, 305 3, 290 589 58, 184 | 212,184 142 199 
TOO A p E E E 78, 608 6, 656 1,624 86, 888 260, 917 124 238 
RA obe RE S ede 48, 160 9, 590 1,114 54,864 | 220,001 141 273 
A ou ve RU ELDER 53, 472 14,531 1,008 69,011 | 173,646 187 228 
1900... cerco et eI PUE ! 42,5901] 11,232 | 11,825| 65,648 | 160,075 265 234 
o A Cea oes ites 67, 192 9, 848 14, 104 91,144 | 221,031 235 | 258 
AA a E ia eeu 79, 293 13, 968 18,279 | 111,540 | 243,588 734 284 


a The apparently large number of men employed and small average working time nre due to the 
large force of men employed in developing the Beaver Hill mine, which was producing coul for ship- 
ment during only 20 days in 1895. The average time made at the Newport mine was over 200 duys 
per man. 


Coal production of Oreyon, 1880-1904. 


[Short tons.] 


Y ear. Quantity. | Year. Quantity. 
| NC a 43, 205 i THOS E | 41, 683 
E AA 83, 600 | a it da laca lia 47, 521 
O CN ES: 35:000. Ie iii ot es 73, 685 
AA A A e nea ties 101, 721 
[PC CPP ES 46.000. | 18025, 5 ausente vase sto si CP sas ape | 107,239 
riadas odas AA A A A 58, 184 
o NM NOTER 45,000 | 1899... e ceseeeeeeneeee m eene 86, 888 
A eaten asta ON MET c MERC 58, R64 
o tocar ense ee uden Posso SE 25:000- 2190]. il oe er ete EID | 69,011 
LC A E NEEESE DI IN O 65, 648 
A A nea Comrie es 61,514 || 1908..........ccccecececececececceeease 91, 144 
1891 ...... Ns A O 5]: 800./, TOON E A urn ILC CE tu ^— 11,540 
[EET 34,661 || | 


a United States census, fiscal year, 
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Total production in 1904, 171,108,976 short tons; spot value, 
$233,408,239. 

Anthracite.—Total production in 1904, 65,318,490 long tons; spot 
value, $138,974,020. 

Bituminous.—Total production in 1904, 97,952,267 short tons; spot 
value, $94,434,219. 

Following the unprecedented activity which prevailed throughout 
the coal-mining regions of Pennsylvania, both anthracite and bitumi- 
nous, in 1908, the record for 1904 indicates a return to normal condi- 
tions and, from the consumers” standpoint, a more satisfactory one. 
“The fuel famine induced by the strike in the anthracite mines in 1902 
extended into the following year, and Pennsylvania, more than any 
other State, received the benefits of a largely increased production 
above the normal output, accompanied by the highest prices recorded 
in either anthracite or bituminous circles. The production of anthra- 
cite increased from 36,940,710 long tons in 1902 and 60,242,560 long 
tons in 1901 to 66,613,454 long tons in 1903. The average price per 
ton advanced from $2.05 in 1901 to $2.35 in 1902 and $2.50 in 1903, 
the total value of the product in 1903 being double that of 1902. 

The production of bituminous coal increased from 82,305,946 short 
tons in 1901 to 98,574,367 short tons in 1902 (this being caused by the 
shortage of anthracite), and to 103,117,178 short tons in 1903, the price 
advancing from 99 cents per ton in 1901 to $1.08 in 1902 and $1.18 in 
1903. The returns for 1904 show a decrease of 1,294,964 long tons in 
the production of anthracite and of 5,164,911 short tons in the output 
of hituminous coal. The average price of anthracite dropped from 
$2.50 to $2.35 per long ton and the total value decreased from 
$152,036,448 to $138,974,020, while the average price for bituminous 
coal declined from $1.18 to 96 cents per short ton, the total value 
decreasing from $121,752,759 to $94,434,219. 

The rapid growth of the bituminous coal production, compared with 
that of anthracite during recent years, has been marked and forms one 
of the interesting features connected with the statistics of the coal- 
mining industry. Attention has been called to this in some of the 
previous reports of this series, and the following table has been pre- 
pared, showing the average production of Pennsylvania anthracite and 
of bituminous coal throughout the United States by five-year periods 
for the twenty-five years from 1876 to 1900, inclusive, and for the 
four years from 1901 to 1904, inclusive. It will be seen from this 
table that the average production of anthracite during the four years 
1901-1904 was 2.49 times the average yearly production from 1876 to 
1880, and that bituminous production for the later period was 7.19 
times that of the earlier. 
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From 1876 to 1880 the average production of bituminous coal was 
1.41 times that of anthracite, while from 1901 to 1904 bituminous pro- 
duction was four times that of hard coal. The reason for this com- 
paratively great gain in bituminous production is not difficult to 
understand. For a number of years anthracite has been practically 
eliminated as a fuel for manufacturing purposes and its use has been 
almost entirely restricted to domestic consumption in the eastern States. 
And even for domestic purposes the products of bituminous coal—coke 
and gas—are competing more and more with anthracite in the markets 
of the larger cities and towns. Add to this the constantly increasing 
costs in the mining and preparation of anthracite and ample reason is 
furnished for the existing statistical situation. 


Production of anthracite and bituminous coal since 1876 by five-year averages. 


[Short tons. ] 


Period codes 

rr ST LUNAR IRR IE REN A RERO EUST EE ATS | 25, 800, 169 36, 460, 776 

ESTE LC BENE RENE IR NER ae RR UM LEER RHOD MEDIE REN: 36, 198, 188 71,092, 930 

LC A II c" | 43, 951, 763 94, 446, 451 

IDE "cR" 53, 405,187 | 125, 416, 327 

TESI TET LEN RT RU d THEE | 56,625,265 | 171,498, 143 
l 


TOUT TOOL A peoia Dea a aun o Ep RA d d a en | 64, 152, 260 261, 981, 431 


Until 1992 Pennsylvania enjoyed the distinction of producing more 
than one-half of the entire coal output of the United States. The 
shortage produced by the anthracite strike reduced the percentage of 
Pennsylvania to a total, in 1902, of 46 per cent. Notwithstanding the 
increased production in 1903, the tonnage of the State in the latter 
year was still slightly less than half of the total for the United States, 
and in 1904 Pennsylvania’s percentage of the total was 49. In 
1880 Pennsylvania produced 66 per cent of the entire output of the 
United States, and while the percentage has showed a decreasing ten- 
dency since that time the average for the last twenty-four years has 
been nearly 55 per cent of the total. Pennsylvania alone produces 
more coal than any other country in the world, with the exception of 
Great Britain and Germany, and exceeds the combined production 
of Austria, France, and Belgium, which rank, respectively, as fourth, 
fifth, and sixth among the coal-producing countries of the world. 
The following table shows the total production of Pennsylvania and 
of the United States since 1880, with the percentage of the tonnage 
produced by Pennsylvania in each year: 
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Production of Pennsilrania coal compared with total United States, 1880-1904. 


Year. 


Total United 


States. 


Short tona. 


Pennsyl- 
vania. 


Short tons. 


) Per cent 


of Penn- 
svlvania 
to total. 


C NERONE TT 71,481,569 | — 47,529,711 (65 
A MERE RR REOR RO NL UNES NOTTE NOE 85,881,030 | 54,320,018 63 
A ENEE E A MS S RU 103, 285,789 ! 57,254,507 | 55 
A AFROS A oh te Ra tlre ei 115,212,125 | 62, 488, 190 54 
D NEMORE I AEE NAO 119,735,051 | 62,404,488 | 52 
A AN E IN 110,957, 522 | 62,137,271 | 56 
A A het E AEE SAE 112,743,403 | 62, 857, 210 56 
T AAA AEEA CT dT 129,975,557 | 70,372,857 M 
D. MMC RCM HM A ET 148,659,402 | 77,719,624 | . 52 
e EE EEI IE EE TT E E A carta deata: 141,229,514 | 81,719,059 ; 
O HE RID RSR: 157,788,657 | 88,770,814 56 
iD] MM MEMO MCCC EE NE Er E TENES 168, 566,668 | 93,453, 921 55 
C dp E AO A edd ty saturate! 179,329,071 | 99,167,080 55 
A MET TREE 182, 352,774 | 98,028,267 54 
AA II UC PUN. 170,741,526 | 91,833,584 - b4 
A eno SP RO ORT OER eC 193,117,530 | 108,216,565 56 
|. MRNA RO Pr 191,986,357 | 103, 903, 534 | 54 
AA A A IN 200, 223, 665 | 107,029, 654 - 53 
| aE ae A PONERET 219,976,267 | 118,547, 777 | 54 
BOG cc s rc tine een A ea Eee ed 253,741,192 | 134,563, 180 | 53 
A cir cona sarei iod dat ein t e 269, 684,027 | 137,210,241 51 
O O OE A AAA 293, 299,816 | 149,777,613 51 
O e 301,582, 348 | 139,947, 962 46 
A A o" 857, 356,416 | 177,724, 246 49.7 
II A E IL 352, 310,427 | 171,108, 976 49 


The production of anthracite and bituminous coal 


in Pennsylvania 


is discussed separately in the following pages. The chapter on anthra- 
cite has been prepared for this report, as for several years previously, 
by Mr. William W. Ruley, Chief of the Bureau of Anthracite Coal 
Statistics, Philadelphia, Pa. Mr. Ruley is thoroughly conversant 
with the statistics and with the conditions affecting the industry, and 
his statements are accepted as official and authoritative. One of the 
interesting features of his report in the last three years has been the 
discussion of the increased consumption of small sizes of anthracite in 
competition with the larger and more profitable sizes, and of the 
recovery of usable fuel from the old culm banks by means of washeries. 


PENNSYLVANIA ANTHRACITE. 
By WiLLiam W. RurEy. 


The prosperous condition which was so marked in the anthracite 
industry in the year 1903 continued during 1904, although the total 
production for the latter year was not so great. The falling off in the 
product, however, was more apparent than real, as during the early 
part of 1903, in the months immediately following the strike of the 
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previous year, every ton of available coal was rushed to market to 
supply the great demand at that time. As was noted in the report for 
the year 1903, the stocks of anthracite coal in all parts of the country 
were completely exhausted during the strike, and the demand from 
November, 1902, to the middle of 1903 was much greater than the 
capacity of the collieries to supply it. In addition to this, dealers at 
all points naturally attempted to provide adequate stocks for the 
winter of 1903-4, but the severity of the weather during this winter 
was such as to completely exhaust all supplies of the domestic sizes. 

The year 1904, therefore, started with a good demand for domestic 
sizes, although there was considerable stock of small coal held in stor- 
age. The cold weather continuing well on in the spring made the late 
winter and early spring demand for coal exceptionally good, and 
throughout the entire year the collieries were practically worked to 
their full capacity. 

The heavy demand during the year resulted in good prices being 
realized on all domestic sizes. This, however, was not true to the 
same extent of the small coals on account of the keen competition of 
bituminous coal. However, the average price per ton realized on the 
entire product of anthracite was fairly satisfactory, although 15 cents 
below that for the year 1903. 

In connection with the comment made on the demand for the 
domestic sizes, as compared with the small sizes, attention is directed 
to the following figures showing the proportion of the sizes above pea 
coal shipped to market as compared with those below, for the last 
fifteen years. lt will be seen from these figures that last year 38 per 
cent of the shipments consisted of pea coal and smaller, while in 1890 
the small sizes were only 23 per cent. 


Shipments of anthracite, according to sizes, since 1890. 


Sizes above pea. Pea and smaller. 


. | Total ship- 


TEAN Quantity. |Percent.| Quantity. Percent,| Mens. 
Long tons. Long tons. Long tons. 
IBUUL Locis ERR A rd dew rd Ses 23, 154, 678 76.9 8, 460, 781 23.1 | 36,615, 459 
SMA a 30, 004, 566 15.7 9,843,770 24.3 | 40, 448, 336 
A Rips repu de dus pd 31,868, 278 76.0 10, 025, 042 24.0 | 41,893,320 
AO Bata cba es cs 32, 204, 233 74.9 10, 795, 304 25.1 | 43,089, 537 
O A as 30, 482, 203 73.7 10, 908, 997 26.3 | 41,391,200 
A ance tae eka ene due aree 32, 469, 367 69.9 14, 042, 110 30.1 46, 511, 477 
IBOD sce oid ua A E a UU 30, 354, 797 70.3 12, 822, 688 29.7 | 48,177,485 
ior UT ETE ION 28,510,370 68.5 13, 127, 494 31.5 | 41,637, 861 
A AW eee uq SEa ER RN anes 28, 198, 532 67.3 13, 701, 219 32.7 | 41,899,751 
IROD eiat o ludos e PX Nc ED RS E 31,506, 700 66.1 16, 158, 504 33.9 | 47, 665, 204 
A ute eid Ruste ae dod Dad 29, 162, 459 64.7 15, 945, 025 35.3 | 45,107, 484 
O ds deta 34, 412, 974 64.2 19,155, 627 35.8 | 53,568, 601 
A O O US 19, 025, 632 61.0 12,175, 258 39.0 | 31, 200, 890 
[90 ests Stic A etes o ded 37,738, 510 63.6 21,624,321 36.4 | 59,362, 831 
1904. A oU IEEE UE isa vb I A E 35, 636, 661 92.0 21,855, 861 38,0 | 57,492,522 
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The total production during 1904 was 65,318,490 long tons of 2,240 
pounds. Of tbis, 57,727,178 tons were shipped to market, 1,410,703 
tons sold to local trade and employees at the mines, and 6,180,609 tons 
used for steam and heat. 

The value of the product at the mines was $138,974,020. In placing 
this valuation no account is taken of coal used under the boilers for 
steam and heat, as this is largely culm, an otherwise wasted product. 

The average number of men employed in anthracite operations 
during the year 1904 was 155,861, working an average of 200 days. 

The following figures give a comparison of the production, value, 
men employed, and days worked during the last four years: 


Statistics of anthracite production, 1901-1904. 


| 
| Average 

Average | number ee 

Year. Quantity. Value. price of men of days 

per ton. b ved. worked. 

Long tons. 

O E eue QUE ou Va rive teo UP Sat DAS 60, 242, 560 | $112, 504, 020 $2.05 | 145,309 196 
J902 ecu Spei spa a dus usta se dd 36, 940, 710 16,173, 586 2.35 | 148,141 116 
TOG cick a oan PUN 66,613,454 | 152, 036, 448 2.50 | 150,483 206 
eee ovvio E E PEE RUDI 65,318,490 | 138, 974, 020 2.35 | 155,861 200 


In the following tables are shown the production of the several 
counties embraced in the anthracite fields, divided according to ship- 
ments, sold to local trade, and used for steam and heat at the mines, 
for the years 1903 and 1904: 


Anthracite production in 1908, by counties. 


[Long tons.] 


County. | Shipments. Td d Rea and Total. 

Susquehanna ............ qr II 670, 467 8, 936 85,571 714, 974 
LackBWRITIR S oce educ la tadas 16, 459, 302 359,154 | 1,012,125 | 17,830,581 
LUZOING uoces ed beet in as datus 22, 377, 088 540,324 | 2,060,283 | 24,977,695 
CATDOD sis hada beh PTS MERDA RES ERA DEREN. 1,647,522 24, 839 206, 809 1, 879, 170 
Behuylklll o uere nO 12, 880, 127 157,306 | 1,681,621 | 14,219,054 
COIUImDIB 1.5 di 1,103, 615 13, 874 91, 355 1, 208, 844 
SUL VAN Es ola d Cols apes 246, 626 2,647 12, 468 261,741 
Northumberland...........................lcleeeee 4, 253, 233 80, 488 511,610 4,845,331 
Dauphin alii 471,477 17, 554 187, 033 676, 064 

Total occiso 59,609,457 | 1,205,122 | 5,798,875 | 66,613, 454 
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Anthracite production in 1904, by counties. 


[Long tons.] d 
= A EY ae A 
County. Shipments. | p DO Total. 

SUSQUEDANDA. Aa a 577,079 | 8, 110 32, 731 618, 250 
LACRA WADE. ais tose ee 15, 703, 059 | 424,359 | 1,082,305 | 17,209,723 
A A T AN 21,678,253 ' 589,932 | 2,190,594 | 24,458,779 
A A IA 1,744, 543 | 30, 338 223, 808 | 2,003, 689 
Schuylkill A potete diede p due seines 12,149,852 212,461 | 1,810,980 | 14,173,293 
Columbia ss unes iau unb virt A 926,571 | 16, 069 85, 595 1, 028, 235 
SUV ON ae nes osi» xac Rex e qu Ses 224, 656 4,876 23, 241 262,773 
Northumberland............................ ecce. 4, 249, 306 101, 406 567,130 | 4, 917, 842 
Dauphin oce ek XS EP AS QURE Smee VASE x ce 463, 859 22, 822 159, 225 | 645, 906 
TOU ack vein, O 57,727,178 | 1,410,703 | 6,180,609 | 65,318, 490 


In connection with the shipments of coal to market, a table is given 
below showing a division of this coal according to sizes for the years 
1903 and 1904. 


Shipments of anthracite according to sizes in 1903 and 1904. 


[Long tons.) 

1903. 1904. 
Size. A E A A DC ee 
Quantity. | Percent.) Quantity. Percent. 
LUMP raaraa aane UE E EEEO E a um ents 2, 203,116 3.71 1,447,549 2.92 
Broke o oos E raa UO ORE GC MR da 4, 825, 197 8.13 3, 979, 062 6. 92 
ERE oeoa RT EA TR AE NER ON 7,917, 689 13. 34 7, 600, 002 13. 22 
SIOVB. oes voted vi va er RE Reeds one dees Eee Ok. 11,591,573 19. 52 11, 282, 077 19. 63 
COSTURA | 11, 200, 635 18. 87 11,327,971 19. 70 
PO ves ves Vea eia qa ew Od bxc AA | 7,929, 715 13.36 8, 057, 268 14.01 
Buckwheat No. Toi a A ACE Edere 8, 180, 880 18. 78 7. 894, 145 13. 73 
Smaller than Buckwheat No. 1....................... | 5, 013, 726 9. 29 5, 904, 448 10. 27 
TON o 59, 362, 831 100. 00 57, 492, 522 100. 00 


In these shipments is included the production of the washeries, the 
greater part of which is reclaimed from the culm banks. The amount 
of this coal has, generally speaking, been growing from year to year, 
although in 1904 it was less by 868,910 tons than in 1903. This decrease 
was due to the unusually large output of the washeries during 1903. 
As compared with 1901, when there was a normal production of wash- 
ery coal, the returns for 1904 show a gain of 233,131 tons. 
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The amount of this washery product by years since 1890 is shown 
in the following table: 


Shipments of anthracite from washeries compared with total shipments, 1890-1904. 


Per cent of 
F Shipments To washery 
uae washeries, | shipments. | Opi io 
E menta. 
Long tona. Long tons. 

A RE Hc ER 41,600 | 36,615,469 0.11 
"T PENNE HOP ERIS 85,702 | 40,448,336 2 
B A O 90,495 | 41,893,320 .22 
o dM RCM MONI 245,175 | 43,089,537 .57 
i P ccm 634,116 | 41,391,200 1.53 
O ot an ee el err et EN EE unt heel eal 1,080,800 | 46,511,477 2. 52 
i erc Tr 895,042 | 43, 177, 485 2.07 
| AE O A REST TU T 993,603 | 41,637,864 2.39 
o rr TEE 1,099,019 | 41,899,751 2. 62 
A Peo Maecenas NORTE 1,368,275 | 47,665, 204 2.87 
A A A ANO 2,059,349 | 45,107, 484 4.57 
E EPOD ERROR EN 2,567,335 | 53,568,601 4.79 
O A e Wit 1,959,466 | 31,200,890 6. 28 
ae Cs USER TRE REOR EMEN A 3,693,606 | 59,362, 831 6.22 
E A E D A eases 2,800, 466 | 57,492, 522 4.87 


In order to continue the record of anthracite business from the earli- 
est date to the present time, the following table shows the shipments 
of coal from each region from 1820 to 1904, inclusive. It should be 
noted that these shipments include only coal loaded on cars for line or 
tide-water points, and do not include any coal sold locally or used 
under the boilers at the mines. Neither do they include shipments 
from Sullivan County mines, for reasons given further along in this 
report. 


Annual shipments from the Schuylkill, Lehigh, and Wyoming regions, 1820-1904. 


| Schuylkill region. Lehigh region. Wyoming region. Total. 

nico Quantity. |Percent.| Quantity. |Percent.| Quantity. |Percent.| Quantity. 

Long tons. Long tona. Long tons Long tona. 
A DN SS TT SOO pcs NE TERT A 365 
jio) A E dcm 1/079 A EE ET ie pene d 1,073 
pe AE 1, 480 39.79 2, 240 00:21: [eoi iie iori ce. 3,720 
1828 ico 1,128 16. 23 5, 823 BS A PE EE 6, 951 
E AA 1, 567 14.10 9, 541 B5: 90 etc oes nc eter tees 11, 108 
1829. 55 ook cee 6, 500 18. 60 28, 393 JEAN |e cceeen ss 34, 893 
E A 16, 767 84. 90 31, 280 IN I d A 48, 047 
PA 31, 360 49. 44 32, 074 DODO: A es 63, 434 
1828 A 47, 284 61.00 30, 232 A s eee» ee Es 77,616 
1820 AAA 79, 973 711.35 25, 110 22.40 7, 000 6.25 112, 0%3 
px AAA à 89, 984 51. 50 41, 750 23. 90 43, 000 24. 60 174,734 
jo — ares 81,854 46.29 | * 40,966 | . 23.17 54, 000 30. 54 176, 820 
¡Sy AA | 209, 271 57. 61 70, 000 19, 27 84, 000 23. 12 363, 271 


1883....5 5s 252,971 51. 87 123, 001 25. 22 111,777 22.91 487,749 


538 


MINERAL RESOURCES. 


Annual shipments from the Schuylkill, Lehigh, and Wyoming regions, 1820-1904—Cont’d. 


aIncludes Loyalsock ficld. 


Wyoming region. 


Percent. 


Schuylkill region. Lehigh region. 
Year. 
Quantity. ¡Percent.| Quantity. |Percent.| Quantity. 
Long tona Long tons. Long tons. 
I884. ve eese 226, 692 60. 19 106, 244 28.21 43, 700 
1835............ 339, 508 60. 54 131, 250 23. 41 90, 000 
1836............ 432, 045 63. 16 148,211 21. 66 103, 861 
AAA 530, 152 60. 98 223, 902 25.75 115, 387 
ABR ccoo 446,875 | 60.49 213,615 28,92 78, 207 
o cesses 475,077 58. 05 221,025 27.01 122, 300 
1840............ 490, 596 56. 75 225,313 26.07 148, 470 
A 624, 466 65. 07 143, 037 14.90 192, 270 
1842............ 683, 273 52. 62 272, 540 24. 59 252, 599 
1848............ 710, 200 56.21 267,793 21.19 285, 605 
¡Er T O 887, 937 54. 45 377, 002 23.12 365, 911 
Ai 1,131,724 56. 22 429, 453 21. 33 451, 836 
1846............ 1, 308, 500 55. 82 517,116 22.07 518, 389 
1847 A 1, 665, 735 57.79 633, 507 21. 98 583, 067 
1848 ccs caes 1, 733, 721 56. 12 670, 321 21. 70 685, 196 
1810. eosin curs 1,728, 500 53. 30 781,556 24.10 732, 910 
J830: 4 dis eopus 1, 840, 620 54. 80 690, 456 20. 56 827, 823 
i|.) NR 2, 328, 526 52.34 964, 224 21. 68 1, 156,167 
sitiada 2, 636, 835 52. 81 1,072,136 21.47 1, 284, 500 
1853............ 2, 665, 110 51.30 1, 054, 309 20. 29 1,475, 732 
[B54 AAA 8, 191,670 53.14 1, 207, 186 20. 13 1, 603, 478 
a 3, 552, M3 53. 77 1, 284, 113 19. 43 1,771,611 
casas 3, 603, 029 52. 91 1,351, 970 19.52 1, 972, 581 
1997 REPE: 3,373, 797 50. 77 1,318, 541 19. 84 1,952, 603 
1858............ 3, 273, 245 47. 86 1, 880, 030 20. 18 2, 186, 094 
1859............ 3, 448, 708 44.16 1,628,811 20. 86 2,731, 236 
1860............ 3, 749, 632 44. 04 1, 821,674 21. 40 2, 941,817 
lada 3, 160, 747 89. 74 1,738,377 | 21.85 3, 055, 140 
1862............ 3,372,583 42. 86 1,351,054 ! — 17.17 3,145,770 
1863. ........... 3, 911, 683 40. 90 1, 894, 713 19. 80 3,769, 610 
1864. SE 4, 161, 970 40. 89 2, 054, 669 20. 19 3, 960, 836 
1866............ 4, 356, 959 45. 14 2,040, 913 21.14 3,254, 519 
Er 5,787, 902 45.56 2,179, 364 17.15 4, 736, 616 
1867............ 5,161,671 39. 74 2,502, 054 19. 27 5, 325, 000 
1868............ 5, 330, 737 38.52 2, 502, 582 18.13 5, 968, 146 
1869............ 5,775,138 41.66 1, 949, 673 14. 06 6, 141, 369 
AS 4, 968, 157 30.70 3, 239, 374 20. 02 7,974, 660 
o RR 6, 652, 772 41.74 2, 235, 707 14.24 6, 911, 212 
18729... sat deut 6, 694, 890 34. 03 3, 873, 339 19. 70 9, 101, 549 
e A 7,212, 601 33. 97 3, 705, 596 17.46 | 10,309,755 
TE aana0nnn. 6, 866, 877 34. 09 3,773,836 18.73 9, 504, 408 
1875. cs cosa: 6, 281,712 31. 87 2, 834, 605 14.38 | 10,596, 155 
toi 6, 221, 934 83. 63 3,851, 919 20. 84 8, 424, 158 
jT bi 8,196,042 39. 35 4,332, 760 20. 80 8,300, 377 
E AAA 6, 282, 226 35. 68 3, 237, 449 18. 40 8, 085, 587 
Bicis 8, 960, 829 34. 28 4,595, 567 17.58 | 12,586,293 
1880............ 7,554, 742 32.23 4, 463, 221 19.05 | 11,419,279 
o ovscagaces 9, 253, 958 32. 46 5, 294, 676 18.58 | 13,951,383 
1889.4 co enses 9, 459, 288 32. 48 5, 689, 437 19. 54 13, 971, 371 
1888 A 10, 074, 726 31. 69 6,113, 809 19.93 | 16,604, 492 
e re re 9,478,314 30. 85 5, 562, 226 18.11 | @15, 677, 753 
1985. occus 9, 488, 426 30. 01 5, 898, 634 18.65 | 216, 236, 470 


Total. 


Quantity. 


Jamg tona. 


376, 636 ` 

- 560, 758 
684,117 
869, 441 
738, 697 
818, 402 
864, 379 
-959, 773 
1, 108, 412 
1, 263, 598 
1, 630, 850 
2, 013,013 
2, 344, 005 
2, 882, 309 
3, 089, 238 
3, 242, 966 
3, 358, 899 
4, 448, 916 
4, 993, 471 
5, 195, 151 
6, 002, 334 
6, 608, 567 
6, 927, 580 
6,614, 941 
6, 839, 369 
7, 808, 255 
8,513, 123 
7,954, 264 
7, 869, 407 
9, 566, 006 
10, 177, 475 
9, 652, 391 
12, 703, 882 
12, 985, 725 
13, 801, 465 
13, 866, 180 
16, 182, 191 
15, 699, 721 
19, 669, 778 
21,227, 952 
20, 145, 121 
19,712,472 
18,501,011 
20, 828,179 
17, 605, 262 
26, 142, 6S9 
23, 437, 242 
28, 500, 017 
29, 120, 096 
31, 798, 027 
30, 718, 293 
31, 623, 580 
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Annual shipments from the Schuylkill, Lehigh, and Wyoming regions, 1820-1904—Cont d. 


| Schuylkill region. | Lehigh region. Wyoming region. Total. 
PON | Quantity. Quantity. | Per cent. | Quantity. |Percent.| Quantity. ;Percent., Quantity. 
| Long tons. Long tona. Long tons. Long tons. 

1886... isse ees | 9, 381, 407 29.19 5,723,129 17.89 | a17,031, 826 52. 82 32, 136, 362 
1 sapos ' 10,0609, 028 30. 63 4,347, 061 12.55 | 419, 684, 929 56, 82 34, 641, 018 
IKNR. A |... 10,654,116 27.93 5, 639, 236 14.78 | @21, 852, 366 57.29 38, 145,718 
TERY 9d. 10, 486, 185 29.28 6, 294,073 17.57 | a 19, 036, 835 53.15 35, 817, 093 
O ata 10, 867, 822 . 29. 68 6, 329, 658 17.28 | 419,417, 979 43. 04 36, 615, 459 
Id 12, 741, 258 31. 50 6, 381, 838 15.78 21,325, 240 52. 72 40, 448, 336 
1892:..: ice dex | 12, 626, 784 30. 14 | 6, 451,076 15. 40 22, 815, 486 54. 46 41, 893, 340 
1808.5. anena | 12,357,444 28. 68 6, 892,352 15. 99 23, 839, 741 55. 33 43, 089, 537 
IBH. 525293 , 12,035,005 29. 08 6, 705, 434 16.20 22, 650, 761 54.72 41,391, 200 
18952. soda | 14, 269, 932 30. 68 7,298, 124 15. 69 24, 943, 421 56. 63 46, 511, 477 
E AA 13,097,571 30. 34 6, 490, 441 15. 03 23, 589, 473 54. 63 43, 177, 485 
e A ' 12,181,061 29. 26 6, 249, 540 15.00 23, 207, 263 55.74 | 41, 637, 864 
TS96 995 xes 12, 078, 875 28. 83 6, 253, 109 14.92 23,567, 767 56. 25 41, 899, 751 
so — | 14,199,009 29. 79 6, R87, 909 14. 45 | 26, 578, 286 55.76 47,665, 204 
IMO AA 13, 502, 732 29. 94 6,918,627 15. 33 24, 686, 125 54.73 45, 107, 484 
IO caida 16, 019, 591 29. 92 7,211,974 13.45 30, 337, 036 56. 63 53, 568, 601 
1902.72 ues 8,471,391 27.15 8, 470, 736 11.12 19, 258, 763 61. 78 31, 200, 890 
1905.5 21 esses 16, 474, 790 27.75 7,164, 783 12.07 35, 723, 258 60. 18 59, 362, 831 
1904. coe cO 16, 379, 293 28. 49 7,107, 220 12. 36 34, 006, 009 59.15 57, 492, 522 

Total 450, 798, 432 32.82 | 226,311,557 16.47 | 696, 527, 423 50.71 | 1,373,637, 512 


a Includes Loyalsock field. 
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As has been customary in previous reports, a tabular arrangement 
of the various sections of the anthracite fields is given below, and a 
list of the railroads entering the territory: 


Coal field or basin. 


Eastern middle 


CETERE EE 


e. e... . e ee) 


conos... o. 


"2925-9 


Kingston 


Hazleton 


Plymouth 


Green Mountain 
Black Creek 


Panther Creek 
East Schuylkill 
West Schuylkill 


West Mabanoy 
shamokin 


Local district. 


e*22989090692606«(9*7»€9*2495092090€60^*970927a222920€92299* 


ce. eo...n...0.b0b.0..59.<-.. 0500500000500. 0... ..n........ 


cerro ano. nec. .e.o. oe. oe..n...n... nop. neo vo. ..o nn. nr.» ooo 


ec... . e. 55: 0-000000000a. rn. <.. eo. nene.nn. no cne.n..no nono: 


Carr rra ooo o 


2RaoO ene... nn... .. o. p9p$££00 %<.2C.-<.:-.<.-.E-0:.1auX.£Nx/xéíéÉ£éé£.2. % 


Roc. .ne no. .en.o. e... .. o. ..o en... one. n.o e. s.o.oo! 


as... . . 2.0%... 0.0: 000 .:0:0:0o.o00.. 0... .£uAEeA 2220. 2.0.0. 000.<.... . 


62. LOU rasa aora soso 


6.000.009 09100000009 a0aooosoo ooo ooo E 


“sn... 205.600. 0:98.5£.000000000000o anos 


...o..o.o.eoe no... en. .e.n.e.on.n.n.oe nn canso anos. 
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Anthracite coal fields, by field, local district, and trade region. 


Trade region. 


Wyoming. 


Lehigh. 


Schuylkill. 
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The above-named fields comprise an area of something over 480 
square miles, and are located in the eastern-middle part of the State, 
in the counties of Carbon, Columbia, Lackawanna, Luzerne, Northum- 
berland, Schuylkill, and Susquehanna, and are classed under three 
general divisions, viz, Wyoming, Lehigh, and Schuylkill regions. 
Geologically they are divided into fields or basins, which are again sub- 
divided into districts. 

The Bernice field, in Sullivan County, is not included in any of these 
regions. The classification of the product of this field is a matter of 
much contention. The fracture of the coal and some of its physical 
characteristics are more like some bituminous or semianthracite coals 
than strict anthracite, but on account of its high percentage of fixed 
carbon and low percentage of moisture it is classed as anthracite by 
the second Pennsylvania Geological Survey, and the product is so 
included in this report. > 

The tonnage from this field is not included in the shipments by 
regions nor in the division according to sizes. 

The above territory is reached by ten so-called Initial Railroads, as 
follows: 

Philadelphia and Reading Railway Company. 

Lehigh Valley Railroad Company. 

Central Railroad of New Jersey. 

Delaware, Lackawanna and Western Railroad Company. 
Delaware and Hudson Company’s Railroad. 
Pennsylvania Railroad Company. 

Erie Railroad Company. 

New York, Ontario and Western Railroad Company. 


Delaware, Susquehanna and Schuylkill Railroad Company. 
New York, Susquehanna and Western Railroad Company. 


PENNSYLVANIA BITUMINOUS COAL. 


The bituminous coal field of Pennsylvania includes an area of about 
12,200 square miles in the western part of the State. 

The coal-bearing rocks lie in the form of a basin or trough, the 
deepest part of which follows approximately the course. of the Ohio 
River from near the southwest corner of the State to Huntington, 
W.Va. Beside the principal basin structure the rocks are thrown into 
many minor wrinkles which run in a general way parallel with the 
Allegheny front, and diminish from folds of considerable magnitude 
on the east to gentle undulations on the west. 

The great bulk of the coal mined in the State comes from the Alle- 
gheny and Monongahela formations, which formerly were known as 
the Lower and Upper Productive Measures. 

The Allegheny formation contains two coals that generally are of 
workable thickness. These are the Lower Kittanning and Upper 
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Freeport beds. Five other beds locally are of sufficient importance to 
mine. These are Brookville, Clarion, Middle Kittanning, Upper Kit- 
tanning, and Lower Freeport. The latter group are generally thin 
and unimportant and thev add little to the coal production of the 
State. Except that in the Clearfield district, the original Moshannon 
is Bed D, or Lower Freeport, and this famous bed has long furnished 
a large amount of very excellent fuel. At the present time it is still 
largely worked in Cambria County, but Clearfield coal now includes 
coal from four or five distinct beds of this formation. 

The Lower Kittanning is the most regular and persistent coal bed 
in the Allegheny formation and is mined in almost all counties located 
on or near the margin of the coal field. The Upper Freeport coal bed 
is extensively mined, but it lies higher in the series and is mined more 
in the interior of the basin. 

More than half the production of the State is from the Pittsburg 
coal bed, which is mined most extensively in Allegheny, Fayette, 
Washington, and Westmoreland counties. This coal bed is limited to 
the southwest corner of the State, and it is mined in a large way in 
all of this territory, except in Greene County. In this county it lies 
far below the surface, and for that reason it has not been mined toanv 
extent. Asthe demand increases this field will be drawn upon for 
supplies, but at present mining under the conditions prevailing here is 
not profitable, and the coal remains as a reserve supply. 

The bituminous-coal production of Pennsylvania for 1904 records 
the first instance of a decrease since 1896. Stimulated by the scarcity 
of fuel produced by the strike in the anthracite region in 1902, the 
production from the bituminous districts of the State in that year and 
in 1902 was abnormally increased, so that the smaller production in 
1904, like that of anthracite, is more apparent than real. Compared 
with 1901, when conditions were normal, the production in 1904 shows 
an increase of about 15,500,000 short tons, which would be in keeping 
with the average growth during recent years. 

The total production of bituminous coal in Pennsylvania in 1904, as 
reported to the United States Geological Survey,was 97,952,967 short 
tons, valued at $94,434,219, which, compared with 1903, when the 
output was 103,117,178 short tons, worth $121,752, 159, shows a decrease 
of 5,164,911 short tons, or 5 per cent, in quantity, and of $27,318,540, 
or 22.4 per cent, in value. The average price per ton declined from 
$1.18 to 96 cents. 

As was the case generally throughout the coal-producing States, the 
returns from Pennsylvania show increases in the number of employees 
in both the anthracite and bituminous regions, in spite of decreased 
production in each. The number of men employed in the bituminous 
mines of the State increased from 129,265 in 1903 to 135,125 in 1904, 
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while the average working time decreased from 235 days in 1903 to 
196 days in 1904. From this it is seen that the average production 
per man for 1904 was 724.9 tons, as compared with 798 tons in 1903, 
while the average daily tonnage per man increased from 3.4 to 3.7. 
In 1902 the average production per man was 3.52 tons per day and 875 
for the year. 

The majority of the bituminous mines in Pennsylvania worked 5 
hours a day during 1904; 637 mines, employing 77,960 men, or consid- 
erably more than 50 per cent of the total, reporting 8 hours as the length 
of the working day. A nine-hour day was reported at 223 mines 
employing a total of 24,972 men, and 187 mines with 30,286 men 
reported 10 hours. A few mines reported 7 hours. There was a 
decrease of nearly 2,000,000 tons in the machine-mined product in 
1904 as compared with that so mined in.1903. In 1908, 37,146,253 
short tons, or 36.02 per cent of the total output, was undercut by 
machines, while in 1904, although the number of machines in use 
showed an increase from 3,310 to 3,645, the machine-mined tonnage 
decreased to 35,174,613 or 35.91 per cent of the total product. 

During 1904 there were 56 mines in the bituminous fields of Penn- 
sylvania in which strikes occurred; but although the total time lost by 
them was a little more than one and three-quarters times the total 
number of days lost for the same reason in 1903, it was not enough 
to exert any influence on the total production. The total number of 
men on strike at the 56 mines in 1904 was 9,336, and the total time 
lost amounted to 576,353 working days, an average of 62 days for 
each man, and about 2.2 per cent of the total time made by all 
employees. In 1903, 12,805 men were on strike for an average of 25 
days each, entailing a total loss of 321,925 days. 

Twenty-five counties contributed to the bituminous-coal product of 
Pennsylvania in 1904. Of these, four, namely, Allegheny, Cambria, 
Fayette, and Westmoreland, each produced over 10,000,000 tons, and 
the last two each produced more coal in 1904 than any State except 
Ohio, Illinois, and West Virginia. Of the total bituminous output in 
Pennsylvania 20,868,368 tons were made into coke, a decrease from 
21,694,308 tons of coal coked in 1903. 
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The statistics of production by counties in 1903 and 1904, with the 
distribution of the product for consumption, are shown in the follow- 
ing tables: 


Bituminous coal production of Pennsylvania in 1908, by counties. 


Sold to | Used at i 


‘ Aver- 

County. at mines trade and Es ME Total : Total pice iunt ie 
or ship-¡ used steam coke: quantity. | value. ber of | of em- 
ment. by em- and ton, | days |ployees. 

ployees. | heat. * active. 
Short Short Short Short Short 
tona. tona. tona. tons. tons. 

Allegheny....... '12, 085, 309° 420,858 183, 058).......... 12, 689, 225/815, 505, 866, $1. 22 2261 17,108 
Armstrong ...... 1, 849, 074 31, 371 40.1395 as 1,920,584| 2,152, 510, 1.12 233 8, 105 
Beaver .......... 165, 954 12, 808, 1,340/.......... 180, 102 262,140 1.46 239 477 
Bedford ......... | 762, s08 6, sos 8,611; 148,410 926,334| 1,216,393 1.31 221 1, 656 
Blair... cue 164, 628 9, 639 7,638, 131,831 309, 736 459,582 1.48 196 528 
Butler........... | 599, 152 85, 880. 14,0011.......... 649, 033 816,878| 1.26 212 1, 293 
Cambria......... 9,553,107, 233,326, 209,880;  946,183| 10, 942, 496| 13,693, 752| 1.25 228| 16,392 
Center........... | 692, 658 47,692 1,355 17, 763 759, 458 781,129 1 03 155 1,313 
Clarion .......... 519, 451 8, 586 8,593].......... 531, 630 634,679 1.19 223 1,275 
Clearfield........ | 6, 982, 386 87,509| 100,949] 291,838] 7,462,682 8,233,181| 1.10; 234| 10,883 
Blk ve SU ios? | 1, 216, 950 34,543 25, 325 63,463) 1,339,281! 1,447,413] 1 08 246 2, 330 
Fayette.......... | 7,211,202,  188,704| 444, 752/11, 768, 503) 19,613, 161) 22,175, 40| 1.13 252) 17,244 
Huntingdon..... 479, 467 10, 709 9, 300 1,171 500, 617, 687, 836| 1. 37 225 898 
Indiana ......... 1, 739, 897 66,285 42,937, 194,021 2,043,140. 2,272,477| 1. 11. 244 3, 036 
Jefferson ........ | 5,109, 915 17,527, 33,157| 1,314,165| 6,474,764 6,688,694 cud 263 7,022 
Lawrence ....... . 205,995) 13,715 13,282].......... 232,992 322,361] 1.38 227 650 
Mercer .......... | 668,972! 8, 20 AB como 704,747, — 920,566 1.31 248 1,196 
Somerset ........ | 5, 743, 922 16,935 122,678 74,216, 5,957, 751! 7, 844,318) 1.32 230 8, 159 
TIOER ....... 0.0. 868,744 29, 802 IA ses 905, 688! 1,495,955] 1 65 181 2,281 
Washington ..... | 8, 900, 741 94,969) 156, 623 3,934| 9,216, 267, 10,591,514] 1.15 214, 10,855 
Westmoreland... 11,801, 417 196,856; 399,258. 6, 730, 373) 19, 127, 904, 22,627,418) 1 18 253 20, 683 
Other countiesa.| 606,602 2, 224 5,772 8, 447 623, 045 914,056| 1.47 254 981 
Small mines.....,.......... A RES 6,511 8:201 [2n now hs i cp p ga 

Total ...... m 987, 351' 1,572, 156:1, 863, 363 21, 694, 308/108, 117, 178 121, 152,759| 1.18 235, 129,265 


| | i 


a Cameron, Clinton, Greene, and Lycoming. 


044 


MINERAL RESOURCES. 


Bituminous coal production of Pennsylvania in 1904, by counties. 


Aver- 


| Sold to | Used at iver 
Loaded | local mines | Made age | Se [Average 
County. re a edo d ur into PH T price n nomor 
ship use steam quantity.| value. jer of | of em 
ment. | by em- and coke: e days |ployees. 
ployees. | heat * |active. 
2 | | > ml ii 2 | —— 
Short Short | Short | Short | Short 
tons. tons. tons. tons. tons. í 
Allegheny....... 11,772,459 340,966! 177,836 .......... | 12, 291, 261,812, 569, 768| $1. 02 197, 19,302 
Armstrong ...... 1, 921, 759 37,974| 43, 693 1, 335 2, 004, Mi 1,936,247] .N 203 3,167 
Beaver .......... 48, 108 18, 605 610 —— s 67, 923) 83,098} 1.22 223 215 
Bedíord ......... 412, 861 6, 892 6,666 115,431 540, 850 515, 644] 1.01 150 1,210 
Bl 211, 159 2, 695 2, 082 28, 996 244, 932 271,020| 1.11 179 560 
Butler........... 460, 318 23, 855 13, 148| dn ue e ELA 497,316 515,374| 1.01 161 1,235 
Cambria......... 9,571,748] 249, 605 201,512] 822, 695, 10, 845, 560) 11,242, 889| 1.04 211 18,247 
Center........... 706, 980 3, 660 ¡AA 712, 036 699,236!  .98 10 1,401 
Clarion .......... 520, 938 12,903|  17,691|.......... 551, 532 529,611  .96 170 1,339 
Clearfield........ 5, 516, 586 89, 735; 109,616 30,933, 5, 746.870) 5,518,757] =. 96 187 10,992 
EIE S21 ERES 1, 016, 915 82,562} 24,253 55,501 1,129, 231] 1,003,098| .89 176 1, 920 
Fayette.......... 5, 980, 308| 270,404; 427,519,12, 552, 780; 19,231,011! 16,585, 466] .56 241 16,830 
Huntingdon ....| 469,852 8,221 9, 150...000 000. | 487, 223 920,927, 1.07 233; 838 
Indiana ......... 2, 532, 433 17,961 60,910 72,647! 2,683,951] 2,477,886  .9 236 4, 168 
Jefferson ........ 4,710, 804 16,685; 44,415 1,271,660, 6,013,564| 5,847,580  .97 250 7,653 
Lawrence ....... 164, 952 12, 642 5,068/.......... 182, 662 228,130 1.25 160 512 
Mercer .......... 588, 482 4,292, 26,874|.......... 619, 648 621,330 1.00 178 1, 287 
Somerset ........ 5, 148, 867 11,709| 155,165 1,420 5,317,161! 5,597, 165 1. 05 229 7,411 
do AAA 582, 215 28, 997 o sss 616, 828, 930,711 1.51 151 1, 742 
Washington ..... 8,584,035| 100,514! 211,064 4,611, 8,900,254) 8,361,326 ..94 186) 12,616 
Westmoreland.../12,160,494| 222,148; 430, 290) 5, 882, 522) 18, 695, 454| 17,773,790; .95 125, 21,288 
Other countiesa.| 494,076 5, 284 5, 795 27,837 532, 992 563,222 1.06 255 N92 
Small mines.....].......... A rS 9, 847 11,911... A ute eES n" 
Total...... 73,576, 949 10205986197336 120, 868,309 97,952, 267, 94, 134,219) .96 196| 135,125 


a Cameron, Clinton, Greene, and Lycoming. 


Of the 25 counties producing bituminous coal in Pennsylvania in 
1904, there were only 5 in which the production exceeded that of 1903, 
The most notable decrease was in Clear- 
field County, whose output fell off 1,715,812 short tons, or 23 per cent. 
Next to this came Somerset County with a decrease of 640,590 tons. 
Westmoreland and Jefferson each lost a little over 430,000 tons and 


while 20 showed decreases. 


Fayette County over 380,000 tons. 


The most important gain was 


made by Indiana County, whose production increased 040,811 tons. 
The following table shows the increases and decreases by counties in 
1904 as compared with 1903 and a résumé of the production during 


the last five years: 
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Bituminous coul production of Pennsylvania, 1900-1904, by counties. 


[Short tons.] 


County. | 1900. 1901. 1902. 1903. jp. nee Decree 
Allegheny........... 10,051,905 | 10,307, 100 | 11,919,569 | 12,689, 225 | 12, 291,261 |.......... 397, 964 
Armstrong .......... 1,313,188 | 1,555,255 | 1,793,179 | 1,920,584 | 2,004,161 | 83,577 |.......... 
Beaver .............- 262, 398 176,012 225, 162 180, 102 67,923 |.......... 112,179 
Bedford ............. 570, 055 500, 322 797,248 926, 334 540,850 |.......... 385, 484 
Blair dde 496, 992 368, 779 338, 204 309, 736 241,932 .......... 64, 804 
Bradford ............ 32, 065 2228 TBU PR MES m cn a 
Butler ............... 221,704 | 269, 161 454,166 | — 619,033 497,316 |.......... 161,717 
Cambria............. 8, 190, 366 | 9,045,201 | 10,561,835 | 10,942,496 | 10,829,087 |.......... 113, 409 
Center........... es. | 982,265 | 839,512 | 1,000,598 759, 458 712,086 |.......... 47, 422 
Clarion .............. . — 404,639 354, 840 458,221 * 581,630 551,532 | 19,902 |.......... 
Clearfield............ | 6,620,834 | 5,886,407 | 7,334,785 , 7,462,682 | 5,746,870 |.......... | 1,715,812 
Clinton .............. | 288, 881 306, 228 365, 732 403, 543 341,967 |........... 61,576 
Blk MN ! 926,403 | 1,007,314 756,182 | 1,339,281 | 1,129,231 |.......... 210, 050 
Fnyette.............. 15,055, 242 | 16,187,224 | 18, 988,058 | 19,613, 161 | 19,231,011 |.......... 382, 150 
A A pore eren 25, 550 153, 000 80,646 !.......... | 72, 354 
Huntingdon......... 368, 942 | 374,529 | — 460,485 | 500,647 | 487,223 |.......... | 13,424 
Indiana ............. 924, 782 | 1, 074, 260 | 1,655,281 | 2,043,140 | 2,683,951 | 640,811 | TRE 
Jefferson ............ 6,199,290 | 5,806,568 | 6,083,494 | 6,474,764 : 6,043,564 |.......... 431, 200 
Lawrence ........... 187, 810 171,959 | 212,445 | — 232,992 182,662 |........... 50, 330 
Lycoming ........... 99, 000 107, 095 | 112, 820 57,030 | 78,837 | 21,807 .......... 
McKean............. 20,214 |......... EE NORMEN A. AS A eve 
Mercer .............. 528, 070 571,338 628, 713 704, 747 619, 648 |.......... 85, 099 
Somerset ............ 4,779,307 | 4,831,660 | 5,911,326 | 5,957,751 | 5,317,161 |.......... 640, 590 
Tioga................ 931, 301 861,072 | 1,149,849 905, 688 616,828 |.......... 288, 860 
Washington ......... 4,856,138 | 5,910,621 | 8,529,954 | 9,216,267 | 8,900,254 |.......... 316, 613 
Westmoreland....... 14,980,535 | 15,165,300 ¡ 18,811,511 | 19,127,904 | 18,695,454 |.......... 432, 450 
Small mines......... 600, 000 600, 000 | (a) b15, 983 b 41, 389 25,406 |.......... 

Total .......... | 79, 842, 326 | 82, 305, 946 | 98,574,367 103, 117, 178 m 952,267 |.......... c5, 164,911 
i 

a Small mines production included in county distribution. c Net decrease. 

b Includes production of Cameron County. 


The statistics of the early production of bituminous coal in Penn- 
sylvania, particularly as compared with the anthracite records, are 
sadly wanting. The United States census of 1840 shows a production 
of bituminous coal in the State of 464,826 short tons. The census of 
1860 reports a production of 2,690,786 short tons; that of 1870 shows 
a production of 7,798,518 short tons. The production for the inter- 
vening years, as shown in the following tables, has been estimated 
from the best information obtainable. Since 1871 the records are offi- 
cial. The total production of bituminous coal, as shown by the 
following table, has amounted to 1,448,233,213 short tons. The anthra- 
cite production from 1814 to the close of 1904 amounted to 1,696,963, 148 
short tons, showing that the total production of the State has been 
nearly evenly divided between the two grades. 


H. Doc. 21,59-1——35 
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Production of bituminous coal in Pennsylvania, 1840-1904. 
[Short tons.) 


Year. Quantity. l Year. Quantity. 
A A 454: 876. is Cde es dida 13, 098, 829 
A eae EEEE 425.000 (IA as nace viele biie 12, 320, 000 
AMA A DP ODER. A E 11, 760, 000 
A E E E E. 650,000 aan 12, 880, 000 
Jd E E E EE EET 625,000 A NEEE ibus 14, 000, 000 
A A A A E 200: 000-1 A E E 15, 120, 000 
T T OE 700,000 || 18791. A | 16,240,000 
v AMEN 399, 840 || 1880« lee rennen 18, 425, 168 
AAN oct 500,000 AA nnn 22, 400, 000 
Jp NONEM eee ee AE TE 750,000 || 1882... sese rrr el 24, 640, 000 
O TE 1,000,000: | I8 Mace 26, 880, 000 
|. ERRORS NERONE 1,200,000 | 1884. aoc de i caune sc egwaceivensda ce 28, 000, 000 
GU NI a PAS 1,400,000 | 1885........ 00. ccce cc ececcaceaccecceees 26, 000, 000 
A IA 1,500,000 | 1886..... Lecce esr ru 27,094, 501 
A aera oio TOR ens 1,650, 000 | Vi oil 81,516, 856 
| MONT ERECTA RORIS 1,780,000 | 1888.00.00... 0. ccc cececceccecccceceeees 33, 796, 727 
Videla 1,850,000 |] 1880... 2... Lesen 36, 174, 089 
MO ooo ce ccc ccceececcccccucscecsees 2,000,000 i| 1890.22.22... 0c. ecccececccsccccccuereeee 42, 302, 178 
IG RN I DR. 79,900,000. | 1891.5. 10:5 sede tor yale reset ta 42, 788, 490 
POS MCN TP RE 2,400,000 i| nne 46, 694,576 
a E EEE A | BOON, E E S 44, 070, 724 
A EE SR 3,200,000. A O A CERNI 39, 912, 468 
A eee A 4,000,000 | 1895. ...oococcccccnccoconcnccorccconnos 50, 217, 228 
TG TNR IQ ENTIRE 5,000,000 | 1896.02.00... cece cece eene 49, 557, 458 
A ON 5,839,000 || 1897... 0... cece aaaea aa 54, 417, 974 
A O a 6,350,000 |) 1898... ceecceceeee ee 65, 165, 133 
O EE A. 6, 800,000 1899 22s sat caveat Lou Eee P Edna 74,150,175 
jT rH RO MERE PENNE NES 7,300,000 | esee 79, 842, 326 
Eos da Oa, 7,600,000 || 1901.22.20... e cece cece ccc cccccccceeeece 82, 305, M6 
1869 ...... M 6,750,000 || 1902......... ccce sessi 98,574, 367 
O A A A taiag’ ELA EE 103, 117,178 
POTD CPU A 9,040,565 |, 1904... sess ces 97,952, 267 
RANA 11, 695, 040 + 


a United States census, fiscal year. 
TENNESSEE. 


Total production in 1904, 4,782,211 short tons; spot value, 
$5,642,393. 

About 4,400 square miles of the State are underlain by Coal Meas- 
ures and approximately half this area contains one or more beds of 
workable coal. The Coal Measures occupy a belt extending entirely 
across the State in a northeast-southwest direction. This belt has a 
width of 70 miles at the Kentucky line and is there practically continu- 
ous. At the Georgia-Alabama line its width is about 50 miles and 
only the highest land is occupied by Coal Measures, the valleys of the 
Tennessee River and its tributaries being cut in Lower Carboniferous 
formations. 

The greater part of the workable coal occurs in three basins, namely. 
the Wartburg, Walden, and Sewanee. 
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The Wartburg basin lies north of Emory River embracing portions 
of Scott, Anderson, and Morgan counties. It is continuous northward 
with the Jellico basin, which lies partly in Tennessee and partly in 
Kentucky. The central portion of the Wartburg basin is a deeply 
dissected plateau, and its coal is almost entirely undeveloped. Only 
two beds are at present worked and these only about the margins. 
The higher of these is in the Wartburg sandstone and the lower prob- 
ably corresponding with the Sewanee bed farther south in the under- 
lying Briceville shale. The latter coal bed averages about 4 feet in 
thickness on the eastern margin of the basin, decreasing to 3 feet at 
its western edge. "There are in addition to these two numerous unde- 
veloped heds, several of which are known to be of workable thickness. 

The Walden basin extends southwestward from Emory River to the 
Georgia line. It is a narrow, unsymmetrical syncline—the beds hav- 
ing a steep dip on the eastern and a gentle dip on the western margins. 
The Walden basin contains several workable coal beds, the most impor- 
tant of which is identified with the Sewanee. The development has thus 
far been contined chiefly to the eastern margin where streams flowing 
from the Walden plateau have cut narrow gorges through the sharply 
upturned strata, giving access to the lowest part of the syncline. 

The Sewanee basin is also long and narrow and extends parallel with 
the Walden basin, being separated from the latter by the Sequatchie 
Valley. The strata are practically horizontal except along the margin 
of the Sequatchie Valley, where they are sharply upturned. This 
basin contains several coal beds, the most important of which is the 
Sewanee seam, which is exceptional for its uniformity of character 
over a very large area. It averages about 4 feet in thickness. The 
principal development has been along the western margin of the 
Sequatchie Valley and in the outliers of the coal bed occupying the 
summit of the Cumberland Plateau. By far the larger part of the 
basin is entirely undeveloped. 

The workable coal in the three basins described above is chiefly in 
the Walden formation above the Lookout conglomerate. Locally one 
or more of the three coal beds which occur below the Lookout con- 
glomerate attain workable thickness, and is highly esteemed as domes- 
tic fuel. These lower beds are developed chiefly at Bonair and in the 
vicinity of South Pittsburg. . 

Tennessee's coal production in 1904 amounted to 4,782,211 short 
tons, which, compared with 1903, when the production was 4,798,004 
short tons, exhibits a decrease of 15,793 short tons, or 0.3 per cent. 
The value of the product at the mines decreased in somewhat greater 
ratio, from $5,979,830 to $5,642,393, a loss of $337,437, or 5.6 per cent. 
It is probable that the tonnage for 1904 would have shown a small 
increase over 1903 rather than a decrease but for a number of labor 
troubles at some of the more important mines. At one property 400 
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men were on strike for 155 days; at another the same number of men 
were idle for 90 days, while 2 mines, employing 200 and 185 men, 
respectively, were shut down for 90 days, and 1, employing 175 men, 
wasidlefor 80 days. Altogether, 2,391 men out of a total of 10,416 were 
idle for an average of 71 days each, the total time lost by strikes being 
equivalent to8 percent of the entire working time made during the year. 
Notwithstanding the decreased production, the number of men 
employed in 1904 was 455 more than in 1903, the total showing an 
increase from 9,961 to 10,416. Of this increase 145 were convicts 
employed in the State mines at Petros. The average tonnage per man 
for the year was 459.1, as compared with 482 in 1903 and 501 in 
1902. The daily production per man was 2.12 tons in 1904, 2.12 in 
1903, and 2.18 in 1902. Most of the coal mines of Tennessee were 
operated on a 9-hour basis in 1904, 63 mines out of 97 that reported 
the working time giving 9 hours as the length of the working day. 
These 63 mines gave employment to 6,102 men. Twenty-four mines 
(including the State mine at Petros with 450 convicts), employing a 
total of 2,887 men, reported 10 hours, and 8 mines, having 657 men, 
reported 8 hours. Two mines, having 153 men, worked 6 hours a day. 

Machines for undercutting coal were employed in 17 mines, and the 
number in use and the machine-mined tonnage show substantial 
inereases over 1908. "There were reported in use during 1904, 85 
undercutting machines, with which a total of 440,618 tons of coal were 
mined, while in 1903, 304,602 tons were mined by 51 machines. Of 
the machines in use in 1904, 71 were of the pick or puncher type and 
14 were chain machines. 

The statistics of production in the last two years, with the distribu- 
tion of the product for consumption, are shown in the following tables: 


Coal production of Tennessee in 1908, 2 counties. 


Sold to 'Used at! 


| Aver- 


Aver- 
` ' mines : re 
County. esten trade | MUR d AE Total | Total | Dite aun BUDE, 
or ship- [and used: steam vat, |quantity,' value. | ber of | of em- 
ment. | byem- * and | Oke. Du. days |ployees 

| | ployees. | heat. | "active. 

— al z = 

| Short | Short Short | Short Short 

tons. tona. tona. tons. fona, 
Anderson......... 644, 095 ` 4,267 | 7,359 |......... 655,721 ^ $837,088 | $1.28 207 1,341 
Campbell......... 515,208 | 23,067 16, 069 146,024 700,368 , 929,551 | 183 202 1,612 
Claiborne......... 137,237 | 6, 700 | 6,314 | -34,377 | 784, 628 844,863 | 1.08 242 1,150 
Cumberland...... 101,084 | 554 | 2,069 | 30,383 | 134,093 147, 954 | 1.10 244 203 
Grundy........... 366,256 | — 2,149 ! 1,135 | 97,102 | 466,642 | 577,976 1.24 250 725 
Marion ........... 328,119) 5,260 | 4.719 | 101,686 | 439,784 | 644.796 | 1.47 241 959 
Morgan........... 410, 972 3,482 | 6,281 103,750 | 524,485 | 667,357 | 1.27 208 1, 438 
Overton .......... | 82, 100 340 rob AAA 83, 340 102, 440 | 1.23 242 158 
Rhea A | 11,071 6,793 | 3,660 | 144,165 | 231,689 259,004 | 1.12 220 470 
BCOU A 115, 930 9,180 | 3,314 | 18,000 | 142,424 159, 243 | 1.12 213 385 
Other countiesa ..| 385,356 8,198 | 13,552 | 226,330 | 633,436 | 806,811 | 1.27 260 1,520 
Small mines...... o iaa | y A PER 1,394 2 4A ls e ERR lega e 
Total ....... 3,763, 428 67,388 | 65,371 | 901,817 [4,798,004 | 5,979,830 | 1.25 | 227| — 9,961 


a Bledsoe, Franklin, Hamilton, Roane, Sequatchie, and White. 
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Coal production of Tennessee in 1904, by counties. 


—— ——— nc — € Án —— — —— — P a — € - a quiae eis ree zz. AA 


"M Sold to Used at | | uan AVR 

Loa oca mines ; age |Average 
atmiues| trade for | Made | Total Total | MES | num. Din Der 
County. bs Price | ber of | of em- 


for ship- and used | steam | into (quantity. value. 
ment. by em- | and | g 


ployees. | heat. | ' |active. 
| Short | Short | Short | Short | Short | | | 
* tona. tona. | tons. | tons | tons. 

Anderson. ........ 614,601 | — 8,990 7,282 |... 630,109 | $726,996 | $1.15 ' 217} 1,574 
Campbell......... 012,748 | 27,946 | 11, 665 | 152,91 804,750 | 1,001,341 | 1.24 | 178] 2,081 
Claiborne ........ 988,948 ' 14,885 | 7,422 l......... 961,255 | 1,025,962 | 1.07 | 328 | 1,412 
Cumberland...... 89,478 762 | 1,478 |......... 91,718 | 114,337 | 1.25 217 179 
Grundy........... 312,127 ' 6,215 | 987 | 37,890| 357,219 | 412,819| 1.16| 216 718 
Hamilton ........ 152,169 | 7,187 | 2,000| 90,879 | 252,735 | 276,658 | 1.09 | 215 | 696 
Marion ..........- 343,888 | — 6,204 | 3,104 | 36,414 | 388,605 | 490,519 | 1.20| 233 792 
Morgan..........- 411,461 2,483 | 9,578 | 60,715 | 484,232 | 620,891 1.28 | 252| 1,121 
Rhea ............- 61,428 18,509 | 5,537 | 124,518 | 204,992 | 220,010| 1.07 | 260 382 
Scott ...........-. 115,552 8,861 | 1,860 | 2,205 | 193,478 | 155,164 | 1.26| 170 418 
Other countiesa..| 355,494 | 15,229 | 12,227 97,868 | 480,818 | 593,946 | 1.24| 236! 1,098 
Small mines......|.......... p. 195800 lia 2, 300 3 815 A eere lassiera 
Total....... 4,007,889 | 107, 807 | 63, 635 | 602,880 |4, 782,211 | 5,642,393 | 1.18 | 217 | 10,416 


a Bledsoe, Fentress, Franklin, Overton, Roane, Sequatchie, and White. 


In the following table is presented a statement of the production of 
coal in Tennessee during the last five years, with the increases and 
decreases in 1904 as compared with 1903: 

Coal production of Tennessee, 1900-1904, by counties. 


[Short tons. ] 


County. 1900. 1901. 1902. 1903. A E Decrease, 
Anderson...........- 672,762 | — 664,409 | 759,276 | 655,721 | 630, 109 |.......... 25,612 
Campbell..........-. 502,991 | — 570,849 | — 654,165 | — 700,368 | 804,750 | 104,882 |.......... 
Claiborne .........-- 392,699 | — 451,590 | 748,765 | 784,628 | 961,255 | 176,627 |.......... 
Cumberland. ........ 88 55,827 | — 109,582 | 184,098 91,718 |.......... 42,375 
Grundy.............. 300, 196 326, 990 382,550 | 466,642 | 357,219 |.......... 109, 423 
Hamilton.........-.- 227,063 | 242,993 | 250,626 | 264,268 | — 252,735 |.......... 11, 688 
Marion ...........--- 310,730 | 807,609 | 312,446 | 439,781, 388,605 |.......... 51,179 
Morgan..........-.-- 388,142 | — 367,004 | — 469,642 | 624,485 | — 484,282 |.......... 40, 258 
A A essc rs EE: 83,340 | — 106,408 | 23,063 |.......... 
Putnam ...........-- 7,276 O O AA AO Ano IM 
Rhea ............ees- 210,528 | — 183,005 | 239,697 231,689 | 204,992 |.......... 26,697 
Roane .........-.---- 181,753 | 169,221 | 152,947 | 129,480 98,519 |.......... 30,961 
Beott.....-..cececeee- 100,388 | — 102,654 98,529 | 142,424 | 123,478 |.......... 18, 946 
White ............--- 210,505 | 192,228 | 182,501 167,900 | 149,286 |.......... 18,614 
Other counties and 

small mines ....... 4, 600 6,271 72,842 73, 182 | 128, 910 50,286 |......... á 

Total .......... 8, 609,562 | 8,638,290 | 4,382,968 | 4,798,004 | 4,782,211 |.......... a15,798 
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The United States census of 1840 states that 558 short tons of coal 
were produced in Tennessee in that year. It is probable that very 
little was mined in the State prior to that date. By 1860 the produc- 
tion had increased to 165,300 tons, but after that date development was 
retarded by the civil war. Since 1880 the production of Tennessee has 
increased quite regularly, but not so rapidly as that of Alabama. The 
maximum production was reached in 1903, when a total of 4,798,004 
tons was recorded. 


Coal production of Tennessee, 1840-1904. 


(Short tons. ] 


Year. Quantity. | Year. Quantity. 
A caos 558 | IN Lc D A 350, 000 
A eco Quien ede eun 600 || e PE 250, 000 
TRAP ods hea E stude da eus 1,00 | 1875.........00--2eeeeeeeeeeeeeeeee eee 360, 000 
e eee ee 4500) DBT Odie A A 550, 000 
A 10, 000 | A Vacs AEE ENA 450, 000 
A berti ui | 18.000 TB OCC 375, 000 
1616 OTRO EUE | 95.000. A eee cohen soe) 450, 000 
A cates e etna | MB T Mm 495, 131 
oda AO 000) A ios 840, 000 
E HP OO VAR olas 850, 000 
O 60:000 1 Tu ii rl 1, 000, 000 
O A A A «0:000 TBH dde cds 1, 200, 000 
E Dedit titus. Let dus pied TO 000. Tostadas illa 1, 440, 957 
IL XE E cree r erat herent eau 1, 714, 290 
|o UEM UR E E PINE TEE 1, 900, 000 
IL TCR 1000007 AA A 1, 967, 297 
MBG NOM NE: 115,000 ^| THAD ictus al 1, 925, 689 
A PEERS SEES 125,000.11 TRUO. corsa ' 2,169,585 
A a4 foto. AAA AER PROS 2, 413, 678 
pu cR EE DEED mx" 2, 092, 064 
CSS MR ER 1605007 s MN Peete DUERME 1, 902, 258 
TAG Ect a a c oe LU oe S l 150,000 A is 2, 180, 879 
E ERE (T TRIN ^— 140,000 |, 1595. ........ T HE 2, 535, 644 
LECCE COEM RERO CA UpE SEPTA IDEE 2, 663, 106 
i EDAD bed DN LEE IR 2, RRS, R49 
O E E oer Es fid 100 2000 IA T" 3, 022, 896 
O A RERENM ' — 100,000 | n MR TN ETE, 3, 330, 659 
TRG Ty oy e TRES Ie E 1900 sot soe cade e ern er D ade 3, 509, 062 
S NEHMEN A 3, 633, 290 
A sae ere wieate shi eaioounce 130,000 | 1000. oS dendo A AA 4, 382, 968 
1870a............ TERR TH RU REI A O eres uEU Anu 4, 798, 004 
ii) Gok tates A ta 180.000 1 1901.5 hea ios 4, 782, 211 
rp CNN TERRIER RUN 224,000 , 

' II 


a United States census, fiscal year. 
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Total production in 1904, 1,195,944 short tons; spot value, 
$1,983,636. 

The coals of Texas are found in three coal-bearing formations, the 
Tertiary, the Cretaceous, and the Carboniferous. In the north-central 
portion of the State are found the bituminous coals, in the field prop- 
erly belonging to the Southwestern or Indian Territory-Arkansas 
fields, but separated from them by a barren area caused by the Wich- 
ita uplift. This is designated by Mr. Joseph A. Taff, in the Twenty- 
second Annual Report of the Geological Survey, as the North Texas 
coal field. It is about 250 miles in length, with an average width of 
about 45 miles, and contains approximately 11,000 square miles. The 
known coal-bearing strata are, however, much more limited, being 
confined to the central part of the entire field. The principal mining 
operations are in Wise, Palo Pinto, and Erath counties, with smaller 
ones in Eastland, Coleman, and Bowie counties. The coals of the 
Cretaceous formation occur in the southern portión of the State and 
mining operations are carried on at Eagle Pass, in Maverick County. 
Lignite beds of Tertiary origin extend entirely across the State from 
the eastern boundary at the Sabine River in a southwesterly direction 
to the Rio Grande. In the southwestern extremity, near Laredo, in 
Webb County, lignite approaches the bituminous in character and 
the Webb County production is classed as bituminous. Lignite min- 
ing operations have been carried on in Anderson, Bastrop, Houston, 
Medina, Milam, Raines, Robertson, Shelby, and Wood counties, the 
principal operations being in Medina, Milam, and Wood. During 
the last few years, or since the discoveries of oil at Beaumont, the 
lignite-producing industry has suffered greatly from the use of fuel 
oil, with which it comes into direct competition. Notwithstanding 
this, however, the production of lignite increased from 267,605 short 
tons in 1903 to 421,629 short tons in 1904, while the total production 
for the State increased from 996,759 short tons to 1,195,944 short 
tons a gain of 269,185 tons, or 29 per cent. The value increased 
from $1,505,383 to $1,933,636, a gain of $478,253, or nearly 32 per 
cent. The average price per ton for the bituminous product advanced 
from $1.96 to $2.13, while that of lignite declined from 81 cents to 18 
cents. 

There were 13 counties in that State that produced coal in 1904, an 
increase of 1 over the preceding year. Of the 13 counties, bituminous 
coal was mined in 7, while 6 produced lignite. The 7 bituminous- 
producing counties were Eastland, Erath, Maverick, Palo Pinto, 
Parker, Webb, and Wise; and those producing lignite were Bastrop, 
Houston, Medina, Milam, Shelby, and Wood. 


559 MINERAL RESOURCES. 


The coal mines of Texas gave employment to 2,921 men in 1904, who 
made an average of 220 working days, against 2,380 men for 212 days, in 
1903. The average prodúction per man in 1904 was 409.4 tons, as com- 
pared with 389 tons in 1903, while the average daily production per 
man was 1.61 in 1903 and 1.86 in 1904. This increase in the average 
production per man was due to the larger production of lignite, in the 
mines of which, owing to the greater thickness of the beds, the pro- 
ductive capacity is more. In 1904 the average production of lignite 
per man was 628 tons and of bituminous coal 344 tons; in 1903 these 
averages were 579.2 and 343.7, respectively. In reporting their pro- 
duction to the United States Geological Survey for 1904, 12 mines, 
employing a total of 971 men, gave 10 hours as the length of the 
working day; 2 mines, employing 91 men, reported 9 hours; 7 mines, 
employing 1,624 men, worked 8 hours, and 2 mines, with 95 men, 
worked 6 hours. ; 

During 1904 there were 9 undercutting machines in use, and of the 
total product 33,154 tons were machine mined. In 1908, 8 machines 
were used in the mining of 29,000 tons of coal. 

Strikes occured in 2 mines during 1904, both being of short dura- 
tion. In one instance 25 men were idle for 21 days, and in the other, 
which lasted but 2 days, 30 men were out. 

In the following tables are presented the statistics of production in 
the last two years* Owing to the fact that there are only one or two 
mines in each county, the production of the bituminous-producing and 
the lignite-producing counties, respectively, are combined. 


Coal production of Texas in 1903, by counties. 


Sold to 


local | Used at Aver pe 
County. rur a trade mines for Total . Total price num- | number 
shipment. us yes , pam quantity. value. per ber of | of em- 
y cat. ton days |ployees, 
ployees. active 
Bituminous o a E 
Eastland........ 
Erath AAA | 
Maverick ....... 
Palo Pinto ...... 643, 541 4,946 , 10,667 659,164 | $1,289,110 | $1.96 256 
Parker.......... 
Webb ........... | 
Wise ............ 
Lignite: | 
Houston ........ ! 
Medina ......... | 
Milam .......... 236, 715 29, 075 1, 816 267, 605 216, 273 .81 181 462 
Shelby .......... | | | 
aa 
| 2, 380 


Total.......... | 850,206 | 34,021 | 12,482 926,759 | 1, 505, 383 | 1.62 242 
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Coal production of Texas in 1904, by counties. 


local” | Used at Aver Are |A 
a age | Average 
Count a is trade and|mines fo Total Total a id num- | lumber 
y. rhipenent,| used by | steam | quantity. | value. |P ber of | of em- 
P employ- land heat. Per days | ployees. 
een. ` | active. 
= toe | ee 
Short Short Short Short | | | 
Bituminous tons. tons | tons. tona | 
Eastland......... | | 
Erath ............ | | 
Maverick ........ | 
Palo Pinto ....... 747,769 10, 886 16, 660 774,815 | $1,652, 992 |$2. 13 223 2, 250 
Parker........... 
Webb ............ 
Wise ............. 
Lignite: | 
Bastrop .......... 
Houston ......... | 
A Socios 411, 286 | 6, 710 | 3,033  — 421,629 | 330,644 | .78| 211 en 
Milam ........... i | | 
Shelby ........... | | | 
Wood ............ | | 
Total........... 1, E73 17,686 | 19,258 | 1,196, 944 1,989,696 | 1 66 220 2,921 


The Tenth United States Census for 1880 did not report any coal 
production in Texas, the first recorded production being for 1884, and 
published in Mineral Resources of the United States. The production 
reported for that year was 125,000 short tons. The growth of the 
industry since that date is shown in the following table: 


. Coal production of Texas, 1884-1904. 


[Short tons.] 

Year. Quantity. Year. Quantity. 
O 125,000 || 1896...........ceceeeecececeeeececeeces 484, 959 
T. rece Salah ORC veal ER X ET A 644,015 
do rabos TAE A 689,841 
A A ON ce E — 686,784 
E RS [90,000 | 1899... csse ` 888,882 
| MM 128,216 || 1900....... cessere | 968,378 
1890 A AN | 184,440 | 1901..........0.0cccceccecececcseeeeees | 1,107,958 
A A. 172,100 | 1902........ sese EL. 
T MOM O N aeons ! 245,690 | 1903... eee 926, 769 
TSO othe eee REEL PENIS V 300,206. | IDOL ar a a "E | 1,196,944 


1894. oo utu come eet e es | 420, 848 | 


a M a o €  —— ——— — o aaa amies i- 
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UTAH. 


Total production in 1904, 1,493,027 short tons; spot value, $1,943,440. 

Like the other coal-producing States of the Rocky Mountain region, 
the coal fields of Utah are somewhat widely separated and contain 
somewhat limited areas. Even the known fields have been compara- 
tively little explored, and it has been impossible to estimate the total 
productive area. The present known regions in Utah are estimated 
to contain about 2,000 square miles of workable coal. 

The principal fields are the Wasatch and Coalville. The former 
occurs in the Wasatch Mountains, in Carbon and Emery counties, and 
extends in a comparatively narrow belt from the Colorado line in a 
westerly direction to the center of the State. The Coalville field is in 
Wasatch County, in the northeastern part of the State, near the Wyom- 
ing State line. Other known regions are the Ashley Creek area, the 
Provo Canyon area, the Southern Utah, and the Henry Mountain, in 
all of which but little work has been done, the small production 
obtained being for purely local use. All of the really large mining 
operations are in the Wasatch Mountains, in the western part of the 
Wasatch field, at Castle Gate, Winter Quarters, Pleasant Valley, and 
Sunnyside, all in Carbon County, which produces over 95 per cent of 
the coal output of the State. Most of the coal produced in Utah is 
bituminous in character and of Cretaceous age. Some of it makes a 
fair grade of coke, from 250,000 to 350,000 tons of the total product 
being so consumed in each year. 

Utah's coal production in 1904 amounted to 1,493,027 short tons, 
valued at $1,943,440, against 1,681,409 tons, valued at $2,026,038 in 
1903, indicating a decrease of 188,382 tons, or 11.2 per cent, in 
quantity, and of $82,598, or 4.1 per cent, in value. The average price 
per ton advanced from $1.20 to $1.30. "The only cause for the decrease 
in production appears to have been a natural falling off in the demand, 
though it may have been due to a scarcity of labor, as a considerable 
decrease is shown in the number of men employed in 1904. 

The statistics in regard to the use of mining machines show a decided 
falling off in 1904. In 1903 there were 13 machines in use, and 75,000 
tons were machine mined, while in 1904 only 9 machines were reported, 
with a total of 34,054 tons mined by them. No strikes were reported 
at any of the Utah mines in 1904. 

During 1904 there were 1,374 men employed in the coal mines of 
Utah, a decrease of 551 from 1,925 employees in 1903. The average 
number of days made by each employee increased from 248 to 294. 
In all of the important mines the men worked 8 hours per day, 15 
mines with a total of 1,356 men reporting that length of working day. 


Two small mines worked Y hours, and one worked 10 hours. 


COAL. 


555 
The 


average production per man during 1904 was 1,086.6 short tons, against 
873 tons in 1903 and 862 tons in 1902. The average daily production 
per man was 3.7 tons in 1904, 3.52 in 1903, and 3.33 in 1902. 

The statistics of production by counties in 1903 and 1904, with the 
distribution of the product for consumption, is shown in the following 


tables: 
Coal production of Utah in 1903, by counties. 
Sold to [Used at | Aver- 
Loaded | local | mines! Wade AN age pd 
Count &t mines | trade for into Total Total | rice | PUM- GE 
y for ship- land used, steam coke quantity.| value. p í ber of of em- 
ment. | byem- | and : re da loroan 
| ployees. | heat. * active. | P^0 
Short | Short | Short | Short | Short | 
tons. tons. tona. tons. tona. 
Carbon ........ 1, 243, 198 6,826 | 42,871 | 807,096 | 1,599,986 | $1,907,616 . $1.19 261 1, 752 
Emery......... 1,800 | 6,878 A cee) 8,178 9,270 | 113 118 35 
Morgan........ 
5, 064 2,299 iaa 7, 296 12,180 | 1.66 210 
Sanpete ....... | | l 2i 
Summit ....... 
L 1 » , YUU fonos , , 7 
Uinta... | 52, 198 8,523 | 3,333 64, 064 94,068 | 1.4 251 110 
Small mines...,........... 1,895 |. sels RS ], 895 2,904 |. oves E |uwoatezus 
Total....| 1,301,755 26,854 | 46,204 | 307,096 | 1,681, 409 | 2,026,038 | 1.20 248 1, 925 
Coal production of Utah in 1904, by counties. 
: Bold to [Used at | | Aver-| AVer- 
Loaded , local | mines Made |! age Average 
Cane at mines tradeand| for into Total Total ce | num- | number 
y. for ship- | used by | steam | coke. | quantity.| value. iP er | berof | of em- 
ment. em- and i on days |ployees 
ployees. | heat. ' |active. 
Short Short Short | Short Short 
tons. tona. tons. tons. tons. | 
Carbon ........ 1, 010, 866 6,749 | 49,227 | 349, 781 | 1,416,623 | $1,820,351 | $1.28 808 1, 218 
Emery......... m S08 cb seYes 4,031 5,253 | 1.80 108 16 
O eos 1 6,014] 2,719 |........]......... 7,783 14,482 | 1.87| 201 28 
Sanpete........ 
A orate 1 48, 297 7,713 | 5,310 |......... 61, 320 98,259 | 1.60 254 112 
Uínta..........: 
Small mines... ........... 3,920 1... is ose e oe 2d 3, 320 5,145. A See eee seca us 
Total ....| 1,064,177 24,532 | 54,537 | 349, 781 | 1,498,027 | 1,943,440 | 1.30 294 1, 374 
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The production, by counties, during the last five years and the 
increases and decreases in 1904 as compared with 1903 are shown in 


the following table: 


Coal production of Utah, 1900-1904, by counties. 


[Short tons.] 


| 
County. | 1900. | 1901 1902 | 1903 | 1994 | Inerease m 
—— —À E IS AA ——— € e O 
Carbon .............- ! 1,087,360 | 1,259,247 | 1,507,689 | 1,599,986 | 1,416,623 |.......... 183, 363 
¡AL A 450 1,374 4,718 8,178 — 4,031 |.......... 4,147 
ITOD A esicebssut | "rp NEHME 520 | STOP | aos A ee í 
Morgan............-- 
Nisi DC 3, 030 8531 7,296 7788 | — 43s 
Sanpete +... -.. 099005000009. | | | 
Summit ............. | | 
54,531 58, 963 53, 063 64,004  — 61,320 |.......... 2,734 
A sess | i | ! 
Small mines......... ONCE AA AA 1,895 ' Un eben deos 
MEDIO A AE ASES CAES ES. | Reb dt IA A SA PEE AA A 
Total .......... ' 1,147,027 | 1,322,614 | 1,574,521 | 1,681,409 | 1,493,027 |.......... a 188, 382 


a Net decrease. 


The United States census of 1870 credits Utah with agproduction of 
5,800 short tons, and the growth of the industry since that date is 


shown below: 
Coal production of Utah, 1870-1904, 


(Short tons.] 


Year. | Quantity. Year. 

m ——PüÁ— rat EA ee 

DSTO irs dn E ec EE LC : 5, 800 | | A 
A 50,400 | A 
r RAE AE PEENE put Lue 50, 400 | OO) a a T 
I EEE A E eene 
y OC TIRU IAE -e RSEN E 
e EE AE T E A 14, 748 | 1805 oc s Aer Lat et 
LU MMC Em | 52, 000 | LI PEL 
Ia conil cic tem 100,000  1897............ eee cece ee ee eee 
VAS NER 200, sea | TECH 
A RN mm A TET NEU! 
TANG TNR RENDERE EIS as 120 |! 1900.. ooococcccccoccccccnccoo 
E E S | en E E EE 
AA | m 021 | IT o DEI LEE 
i. ne tos A EAT EETA ES esee nere 
A M DRE 236, 651 | A oes 

VIRGINIA. 


Quantity. 
818, 159 
i $71, 046 
361, 013 
413, 206 
431,550 
471, 836 
418, 627 
| 521, 560 
593, 709 
786, 049 
| 1,147,027 
1, 322,614 
1,574,521 


1, 681, 409 
1, 493, 027 


Total production in 1904, 3,583,914 short tons; spot value, $3,076,011. 
The first bituminous coal mined in the United States was taken from 
what is usually termed the Richmond basin, a small area of Triassic 
age in the southeastern portion of the State near the city of Richmond. 
This basin is situated on the eastern margin of the Piedmont Plateau, 
13 miles above tide on the James River. It lies in Goochland, Henrico, 
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Powhatan, and Chesterfield counties. The coal beds are much dis- 
torted, and the coal is of rather low grade when compared with that 
from other districts with which it has to come into competition. The 
mines are also gaseous, and since the coals from the New River district 
in West Virginia and other high-grade coals from other sources have 
been brought to the markets formerly supplied by coal from the Rich- 
mond basin the production has fallen off rapidly, until now only a 
small quantity is mined there annually. 

The occurrence of coal was known in this district as early as 1700, 
and it was used in the latter quarter of the eighteenth century. In 
1789 shipments were made to some of the northern States. In 1822, 
according to Mr. R. C. Taylor, the production amounted to 48,914 
long or 54,000 short tons. During the latter part of the nineteenth 
century expensive but unsuccessful efforts were made to reestablish 
the industry in this field. The coal, however, could not be forced 
upon the market in competition with the higher-grade coals from 
other districts, and at the present time what little coal is produced 
there is for purely local consumption. With the completion of the 
Norfolk and Western Railroad, in 1882, the coal fields in the south- 
western part of the State, which belong to the: Appalachian System, 
were opened up. A portion of the famous Pocahontas district is 
included within the county of Tazewell, in Virginia, and the con- 
struction of the Clinch Valley branch of the Norfolk and Western 
Railroad, in 1891, opened up valuable coal lands in Wise County, 
which has since become the most important producing district in the 
State. | 

Two small outlying basins from the Appalachian fields are found in 
the State—one in Frederick County, at the north, and the other in 
Pulaski and Montgoinery counties, at the south. In both the coal is 
of a semianthracite character, but the only developments on a practical 
scale have been made in the Pulaski-Montgomery basin. During 1904 
a large amount of work in opening up was done in Montgomery 
County by the Virginia Anthracite Coal Company, and it appears 
probable that the county will become one of the important producers. 
Previous to 1904 all of the coal mined was from comparatively small 
mines, the product being consumed in the immediate vicinity. 

Virginia is one of the few States whose coal production in 1904 
showed an increase over the preceding year. In 1903 the coul pro- 
duction in this State amounted to 3,451,307 short tons, valued at 
$3,302,149; in 1904 it attained the maximum output in the State's his- 
tory, 3,583,914 short tons, a gain of 132,607 short tons, or 3.8 per 
cent. With a decline in prices, however (from 96 cents in 1908 to 86 
cents in 1904), the total value decreased from $3,302,149 to $3,076,011, 
& loss of $226,138, or 6.8 per cent. 

The coal mines of Virginia gave employment in 1904 to 5,430 mo» 
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who made an average of 239 working days each, against 5,608 men for 
267 days in 1903 and 3,912 men for 293 days in 1902. The average pro- 
duction per man in 1904 was 660 short tons, while in 1903 it was 615, 
and in 1902 814 tons. The average daily tonnage was 2.76 in 1904, 2.3 
in 1903, and 2.78 in 1902. Most of the mines in Virginia work on a 
10-hour basis. In 1904 94 mines, employing 4,092 men, worked 10 
hours, 6 mines, employing 372 men, worked 9 hours, and 2 mines, hav- 
ing 256 men, worked 8 hours. | 

Mechanical production of coal in Virginia showed a decided increase 
in 1904 over both 1903 and 1902. Last vear there were 18 machines 
in use, and the machine-mined product amounted to 245,536 short 
tons, against 10 machines and 82,040 tons in 1908, and 11 machines 
and 132,709 tons in 1902. 

No labor troubles of any kind were reported from Virginia coal 
mines last year. 

In the following tables are presented the statistics of production, by 
counties, in 1903 and 1904, with the distribution of the product for 


consuniption: 
Coal production of Virginia in 1908, by counties. 


| SU TO ee at Aver Aver- " 
: oca mines ag verage 
a, | o trade ' for |Madeinto! Total Total | m5, | num. |number 
: "o shipment, 22d used; steam coke. iquantity.] value. |P ber of | of em- 
p ' by em- | and t5 days |ployees. 
| ployees. heat. active. 
AE CARS SERRE c 90 YAA AA —— | 
© Short > Short. | Short Short Short 
tons. =, tona. tons. tons. tons i 
Montgomery .. 11,510 | 7,856 | PP otc By ah ety 20,288 | $48,179 | $2.37 137 108 
Tazewell...... | 617, 438 | 6, 442 ' 13,451 202, 864 840, 195 883, 259 | 1.05 287 1, 040 
Wise........... 968,331 | 15,466 | 40, 886 | 1,538,602 | 2,663, 285 | 2, 322, 855 .90 266 4, 371 
Chesterfield ... 
Run | un, 798 189 | 1,352 ...0...0.0. 97,339 | 47,626 | 1.74. 215^ 94 
Pulaski........ j 
Small mines... ........... A A 200 300 |....... da 
Total ....: 1,623,077 | 30, 153 | 56,611 | 1, 741, 466 | 3,451,307 | 3,302,149 | .96 | 267 | 5, 608 


| 
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Coal production of Virginia in 1904, by counties. 


| eld i ¡Used at | Aver-| AVET- 
| loea mines ,| age | Average 
Count eet trade | for Madeinto; Total Total tee | num- | number 
= shipiméënt andused steam coke. quantity. | velue. Per ber of | of em- 
P iy by em- ous don cays plovees, 
Moyees. cat. i ' , active. 
e ord Ed iiA A A RE a va | CS NS 
Short Short | Short Short Short | 
tons, tona. tone. tona, lons. l 
^ Montgomery ..: — 15,083 4,619 1,976 ........... 21,028 | $45,505) $2.11) 29; a232 
` Tazewell ...... | 676,599 9,574 13,366 172,181 871,720 | 833,485 | .91 | 247 1, 085 
Wise........... 1,034,158 ' 27,366 + 47,786 1,404,823 , 2,514,133 | 2,024,752 oSI] 240 3,779 
/ Chesterfield ... | | | 
Pulaski........ | 170,050 | 3,126 | 2,997 ........... 176, 133 171,069 | 97 219 331 
| Russel) ........ | | | 
Small mines...:........... SUD. doi ve tuse EET 300 990 |....... | de A 
D PI CURES II uM RI PT RES —— PA PE ON 
Total a 1, 895, 840 | 44, 985 | 66,085 | 1,577,004 | 3,583,914 | 3,076,011 | .86| 289 5,480 
| 


aSeemingly large number of men employed due to extensive development work. 
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The statistics of production, by counties, during the last five years, 
with the increases and decreases in 1904 as compared with 1903, are 
shown in the following table: 


Coal production of Virginia, 1900-1904, bu counties. 


[Short tons.] 


| | Increase Decre 
County.’ 19€. | 190, 902,908, | 19M, Increase Dev reuse 
E A A AE IEA: IRA 
i ' | 
Montgomery ......... 9, 814 11,177, 12,786 | S028. 21,628. 1,940. ccoo 
Tazewell ............ 970, 866 776,568 TIR. 733 40,198 | 871,720; 31,523. wee. 
Wise............s- ss 1,363,570 7 1,918,693 ' 2,422,417 | 2,563,285 — 2.514, 133 |.......... ^ 49,182 
| 
Chesterfield ......... i 
n 40,178: 11,760 — 16,206 18,084 | 2.100 LLL 15,984 
Henrico omiso | | 
Pulaski.............. : | | 
| 9, 326 | 7,675 7,881 | 9, 255 124 054] TY rr O 
Russell .............. | | | | | 
Small mines......... ........suue hc cuneus EEEE 200 | 300 | 100) cis 
Total .......... | 2,393,754 | 2,725,873 — 3,152,993 | 3. 151, 307 | 3, 583, 914 jan. tods 
i 1 


aNet increase, 


It has been stated that the first coal mined in the United States was 
from the Richmond basin in Virginia, and Mr. W. J. Nicolls, in his 
Story of American Coals, states that mines were opened and worked on 
the James River, near Richmond, in 1750. This antedates by nineteen 
years the first reliable record of the use of anthracite in Pennsylvania, 
but, unfortunately, Mr. Nicoll does not give his authority for the state- 
ment. Whatever production there may have been there is no record 
of the amount of coal produced prior to 1822, when, according to Mr. 
R. C. Taylor, in his Statistics of Coal, 54,000 short tons were mined. 

At the taking of the United States census in 1840 Virginia was a 
comparatively important coal-producing State, the Piedmont region 
having been developed contemporaneously with the Maryland fields a 
few years before. With the separation of West Virginia from Vir- 
ginia in 1863 the mother State was deprived of nearly all of her coal- 
bearing territory, though the enormous wealth contained therein was 
not known at that time. The production of coal fell off from 445,124 
short tons in 1862 to 40,000 tons in 1863. There was not much increase 
over this output until 1852, when, with the completion of the Norfolk 
and Western Railroad, the Pocahontas-Flat Top region was opened up. 
In the early part of the following decade the Wise County fields were 
made available by the construction of the Clinch Valley division of 
the Norfolk and Western Railroad. ‘The production has increased in 
every year but one since that date, reaching a total of over 3,500,000 ` 
short tons in 1904, as shown in the table following. 
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Coal. production of Virginia, 1822-1904. 


[Short tons.) 


Year Quantity. Year. Quantity. 
| PRU M TE 54,000 || 1864......Lssseessee RII 40, 000 
A EE aU A 60,000 | —— 40, 000 
A AS A tO UU eod te ERES 40, 000 
O ENDO EA AEE | 315,000 | 1867... seen 50, 000 
estado BE 720 PRES A Sine Sect i a Rs 59, 051 
A EY A ED 94,000 | T8869. celos er eese etse neis et EDEN 65, 000 
ts Al de ae 100,080 | 1870a -..ooooocccccncocaccconconanonocs 61, 803 
2. ein sl a E ashes Siar <> 10000009 | 1 score EHE 70, 000 
PO cries ed O hols j 102,800] INT. 69, 440 
A IA ceo eese cececivua eme p cn nud 67, 200 
s PNEU ONERE RM EM 132: 000 | A needa ous cae 70, 000 
A o LL 126; 0002") 1R78:; cessus ues dux edat does kc e, 60, 000 
A EE E donk Meus 124000: A 55, 000 
jr n —— al ame eel ty 120; 000) || Losa ici sa 50, 000 
jo NEM MN NM EN M En Mp 50, 000 
E EE NND ini ane 160,000 | 1879..... Ls cessere ! 45,000 
18358550 Led A E obses evita eed ditte | 300,000 | 18800... cece cee e eee | 48, 079 
eee AERE a ee A eco | 50, 000 
ID MENU 424, 894 | V D PR REO 112,000 
LT MIO TE 379-600: 1 TRES eet a 252, 000 
MR (0087640 | ABA. eee eee eee e 336, 000 
C MOORE A ne nent AUU ausa e dre 567, 000 
rea dl atadas | 365,000 | 1886... Lesser eene ^ — 6,951 
| ECCE GE CUMBRE DEN 825, 263 
CT PRENNE A CE 340. 000 4| | RBS; cc 1, 073, 000 
jii oS oreet M Ati eA EPA. |: ". 1825,00: AA ! — 865,786 
"T RM IO HOO ones eee | — 818,000 || 1890...... cesses nemen en | 784,011 
A abou act et tse Mi A a ane eee 736, 399 
ota E T 310, 000 | 1899: a metre buta kata . 675,205 
[oM — P NI ME Dort c | 820,339 
O ai E EE * 095,000. 18945 ici eaves Ponte ^ 1,299.08 
A NP SOMME 350, 000 | DOOR m NR NP ME | 1,368,324 
p "— Ó 370,000 | 1896... emere 1, 254, 723 
i ON NE (0o Pm 1, 528. 302 
i RR RE PR ee ee | BRD AAI. TENET E 1, 815, 274 
A ER ee ee | 863, 605 | O dae IL ta | 2,106,791 
O REED M e 877,690 | 1900- ceo ote Saison reena i ufi 2, 398, 754 
D -— — —— | 359,055 | 1901... ccr | 2, 725,873 
YBCO EEE IA A ra | 473,660 | 1902... cce reete 3,182, 993 
o T RUNE HOME MEETS OUI TENET. 3, 451, 307 
A Rp eae ee A EA A 3, 583, 914 
A EA A 40,000 


a United States census, fiscal year. 


WASHINGTON. 


Total production in 1904, 3,137,681 short tons; spot value, $5,120,931. 
The coal fields of Washington are confined to the western and cen- 
tral portions of the State. Four principal fields may be mentioned; 
the North Puget Sound field, including the coal mines of Skagit and 
Whatcom counties; the South Puget Sound field, containing the oper- 
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ations in King and Pierce counties; the Puget Sound basin, just east 
of Seattle; the Roslyn field, in Kittitas County, on the eastern slope 
of the Cascade Mountains, and the Southwestern field, embracing the 
counties of Lewis and Cowlitz. 

The coals of Washington range from lignite to bituminous coking 
coals, and some natural coke has been observed. The bituminous 
coals of Washington are the only bituminous coking coals on the 
Pacific slope of the United States. The coking coals are found in 
the Wilkeson-Carbonado district, in the South Puget Sound field, in 
the Roslyn field, and in the North Puget Sound field. The Wilkeson- 
Carbonado coal runs high in ash and is usually washed before coking. 
The lignite coals of Newcastle and Renton, in the South Puget Sound 
field, are generally of high grade and well suited for domestic use. 

Coal was first discovered in Washington in 1848, when a lignite of 
rather low grade was found in the Cowlitz Valley. Four years later 
bituminous coal was discovered on Bellingham Bay, Whatcom County, 
and the first mine in the State was opened on this bed. Ship- 
ments did not begin, however, until 1860. This mine was operated 
continuously from 1860 until 1878, when, because of a fire caused by 
spontaneous combustion, the workings were abandoned and they have 
not since been reopened. Shipments were not resumed from any of 
the mines in the northern district until thirteen years later—in 1891. 
Coal was discovered in King County in 1859, and mining began near 
the present Issaquah in 1862. Shipments to San Francisco began in 
1871, since which time the Washington mines have been an important 
source of coal supply to the San Francisco market. About the same 
time the Talbot and Renton mines, which are in King County, began 
shipping, and rail connection between the Renton mines and Seattle 
was obtained in 1877. Production in the Green River field, also in 
King County, began between 1880 and 1885, and the Pierce County 
fields, which had been opened up in 1875 and afterwards abandoned, 
again began shipping about the same time. The Roslyn mines, on the 
east side of the Cascade Range, were opened in the first half of the 
same decade. The Bellingham Bay mines, in the first year of their 
recorded production—1860—shipped out 5,374 tons. In 1908, the year 
of maximum production, Washington's output of coal was 3,193,273 
tons. 

Compared with 1903, the coal production of Washington in 1904 
shows a decrease of 55,592 short tons, or 1.7 per cent. The value of 
the product at the mines fell off from $5,380,679 in 1908 to $5,120,931 
in 1904, a loss of $259,748, or 4.8 per cent. This decrease in produc- 
tion, and the proportionately larger decrease in value, were due to the 
much increased use of fuel oil in San Francisco and other California 
cities, which form one of the principal outlets for Washington coal. 


H. Doc. 21,59-1——36 
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There were only two cases of suspension of work by strikes in the 
coal mines of Washington in 1904. In these a total of 365 men were 
idle for an average of sixty-nine days, the total time lost being equiva- 
lent to 2 per cent of the total time worked, and not sufficient to affect 
the production for the year. 

The number of men employed in the coal mines of Washington 
increased from 4,768 in 1903 to 5,287 in 1904, while the average num- 
ber of days worked decreased from 285 to 243. Owing to the larger 
number of men employed in 1904, the average productive capacity per 
man for the year shows a decrease from 670 tons in 1903 to 593.5 tons in 
1904; while due to the fewer number of days worked, the average daily 
efficiency shows an increase from 2.35 tons per man in 1903 to 2.44 
tons in 1904. In 1902 the average daily tonnage per man was 2.22. 
Of the total number of coal mines in Washington, there were 7 mines 
employing 110 men that reported eight hours as the length of the 
working day; 17 mines, employing 4,042 men, reported eight hours 
for miners and either nine and one-half or ten hours for “day” men; 
4 mines, employing 70 men, reported nine hours, and 6 mines, with 
757 men, reported ten hours. 

There have been no mining machines reported in use in the coal 
mines of this State during the last three years. The statistics of pro- 
duction in 1903 and 1904, with the distribution of the product for con- 
sumption, is shown in the following tables: 


Coal production of Washington in 1903, by counties. 


| Sold to | Used at | | Aver.| Aver 
Loaded local mines Made 76 age | Average 
Count at mines | trade | for , into Tota! Total a num number 
y. for ship- and used | steam coke: quantity. value. |P ord ber of | of em- 
ment. by em- | and y | ces ployees, 
ployees. | heat. - ! : he ctive. 
Short Short Short | Short | Short | 
tons. tons. tons. | tons. | tons. 
King iret ens 1, 155, 693 21,325 | 52,542 '........ | 1, 229,560 $2,134,421 | $1.74 275 2, 008 
Kittitas.......... 1,338,160 | 12,841 | 18,715 |........ ' 1,369,716 | 1,948,263 | 1.42 206 | 1, 680 


Pierce ........... 473, 151 3,065 | 21,419 


Lewis,Skagit, 
and Whatcom . 11, 815 1,310 | 8,072 


75, 165 972, 800 | 1,258,230 ! 2.20 287 1, 085 
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Coal production of Washington in 1904, by counties. 


| Sold to |Used at 


mi 
Loadedat| trade for | Made | Total Total age | num- [number 


County. mines for into price 
and used quantity value. ber of | of em- 
shipment. by em- | and coke. Paid days |ployees. 
ployees. | heat * |active 
Short Short Short | Short Short 
tons. tona. tons. tons. tona. 
King AAA 1,151,378 8,467 | 59,885 !........ 1, 219, 230 |$2, 005, 384 | $1.64 216 2, 492 
Kittitas.......... 1, 303, 548 10,033 | 26,819 !........ 1,340, 400 | 1,948,980 | 1.45 279 1, 649 
Pierce ........... 424, 756 3,626 | 25,972 | 77, 235 531,589 | 1,065,337 | 2.00 266 990 
Other countiesa | 
and small | 
mines.......... | 31, 930 6,480 | 8,052 '........ 46, 462 101,230 | 2.15 188 156 
Total ...... | 2, 911, 612 28, 606 |120, 228 | 71,235 | 8,137,681 | 5,120,931 | 1.63 248 | 5,287 


a Asotin, Cowlítz, Lewis, Skagit, Thurston, and Whatcom. 


The total production fur the State, by counties, during the last five 
years, with the increases and decreases in 1904 as compared with the 
preceding year, is shown in the following table: 


Production of coal in Washington, 1900-1904, by cuunties. 


[Short tons.] 


Increase, Decrease, 


County. 1900. 1901. 1902. 1903. 1904. 1904. 1904. 
Cowlitz.............. DUO, c Less cepe esie e deuten lee Ae osama 1, 800 1; 800 lucio 
KING Ee 1, 003, 101 957,549 | 1,017,888 | 1,229,560 | 1,219,230 ........... 10, 380 
Kittitas.............. 873,751 | 1,012,621 | 1,250,920 | 1,369,716 | 1,340,400 |.......... 29, 316 
Leéwis.. 2 nx Ri. 300 520 826 1, 410 1,930. [is essa 76 
Pierce 22225 sess 577, 127 585, 984 383, 603 572, 800 631,689 |.......... 41,211 
SER 10, 130 12, 643 21, 967 19, 115 10,650 |.......... 8, 465 
Whatcom............ Y, 184 9, 000 6,010 672 1,837 ¡RP 
o AA A A A n EET 30, 340 30,840 |.......... 

Total .........: 2,474,093 | 2,578,217 | 2,681,214 | 3,193,273 | 3,137,681 |.......... a 55, 592 


a Net decrease. 


The United States Census report for 1860 contains the first record 
of coal production in Washington. This production was entirely from 
the Bellingham Bay properties in Whatcom County, and amounted to 
5,574 short tons. The State did not assume much importance as a coal 
producer, however, until the opening up of the Green River field in 
King County, between 1880 and 1885, and of the Roslyn mines in 
Kittitas County, which began producing about the same time. The 
growth of the industry since 1860, when production began, to the 
close of 1904 is shown in the table following. 
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Production of coal in Washington, 1860-1904. 


[Short tons.) 


Year. Quantity. Year. Quantity. 
18600. obese cdot cei Iva beer ER 5:374 || A oett E od ceri aT Odds 244, 990 
P66 E ES RD RON 6:000:|| A 166, 936 
a v dese ume odii 2:000: 2885252 ere TER Pre MO d Ex IEEE 380, 250 
a sete EIE. 8:000. || 1886. co st did 423, 525 
A eecwusseutceeeaks 10,000 | IT e a i d ches deae 772, 601 
A O EEREEE 12.000: || JRER ¿daa 1,215, 760 
A radiis E e aces 1:5: 0007 | AAA A 1, 030, 578 
Ty FRA HR TENOR 14:500* A uu erc ean te uses 1, 263,689 
CANNE RC AET 15,000 | 190] A RN R RUN 1, 066, 249 
puo —— A eciese reas TM A T E 1, 218, 427 
A NEE ER need ewes | EA TRETEN 1, 264, 877 
E REM CE RR REN A A a bod De eee d ndR 1, 106, 470 
Lr MEET CERE 23-000: |. 18005 s cese ti cui icr eDeD cR b axis ius 1, 191,410 
LY ERE E E EEEN E SN 1, 195, 504 
O E ES TT 00:952. | 189 aa E a 1, 434, 112 
CL RT. EA eR 99, 568 | E NIRE OE ERN 1,884,571 
la toria E AA Te Er ERE A NSE A 2, 029, 881 
juive du A ek 120,896 | 1900. ii 2, 474, 093 
A NOTA 131, 660 | a PUMP NENNEN 2,578,217 
O — "——ÓÀ' Di? 606.1 1990 cca ece on eine x e AREE 2,681,214 
A 145, 015 | A A 8, 198, 273 
o DRM MAN ——— 196,000: |). 1904. ¿casi dia 3,137,681 


a United States census, fiscal year. 
WEST VIRGINIA. 


Total production in 1904, 32,602,819 short tons; spot value, 
$28,807,420. 

Nearly 70 per cent of the area of West Virginia, or 17,280 out of a 
total of 24,780 square miles in the State, is included in the coal fields of 
the Appalachian system, which crosses the State from Pennsylvania 
and Maryland on the north to Virginia and Kentucky on the south. 
Only the area lying to the east of the escarpment of the Allegheny 
Mountains is outside of the coal-bearing rocks. All of the coals of 
West Virginia belong to the bituminous, or semibituminous varieties, 
but some cannel and a peculiar grade known as Kanawha splint are 
mined in the southern part of the State. One of the most important 
seams in the State is the celebrated Pittsburg bed of Pennsylvania, 
which extends over a considerable portion of West Virginia and Ohio. 

Of West Virginia’s total production fully 90 per cent comes from 
5 principal mining districts, and nearly all of the other 10 per cent 
comes from 3 smaller districts. The more important of these are the 
Fairmont, or Clarksburg, and the Piedmont, or Elk Garden, fields in 
the northern portion of the State, and the New River, Kanawha, and 
Pocahontas fields in the southern portion. 
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The Fairmont, or Clarksburg, region lies principally in Harrison 
and Marion counties, the beds from which the coal is mined here 
belonging to the Upper Productive Coal Measures. The most impor- 
tant bed is the Pittsburg, which has an average thickness of 8 feet 6 
inches, of which 7 feet are usually mined. The Waynesburg and 
Sewickley coals, the former poor and the latter good, also occur in this 
district and run from 5 to 10 feet in thickness, but are seldom mined. 
The field is penetrated by the Baltimore and Ohio Railroad, which 
furnishes transportation for the product. 

The Piedmont, or Elk Garden, field was the first to be worked in 
West Virginia, coal having been mined in this district before the 
State was separated from the mother State of Virginia, and also con- 
temporaneously with the opening of the Cumberland, or Georges 
Creek, field in Maryland. It is a part of the detached portion of the 
great coal fields lying in Mineral, Grant, and Tucker counties, where 
the coal beds are somewhat folded. The coal approaches semibitumi- 
nous in character. Two coals belonging in.the Lower Productive 
measures are worked. They are known as the ** E,” or Upper Free- 
port, and the ** B," or Lower Kittanning, and range from 4 to 11 feet 
in thickness. Transportation is afforded by the Baltimore and Ohio 
and the West Virginia Central and Pittsburg railroads, the latter 
being now a portion of the Wabash System. 

The New River field, as at present outlined, is confined to the valley 
of the New River and its tributaries, the productive portions being in 
Fayette and Raleigh counties. The coals of this district occur in the 
Lower Pottsville series, which lies below the Kittanning and Upper 
Productive Measures of the northern part of the State. The two beds 
which furnish the larger part of the product are the Sewell, which runs 
from 2 feet 6 inches to 5 feet, and the Quinnimont, from 3 to 5 feet in 
thickness, the latter lying below and to the southeast of the former. 
The coal is of the ‘‘ smokeless” coking variety, not unlike in quality 
that of the Piedmont field. One seam of coal, belonging properly to 
the Kanawha field, lies high in the hills in the New River district, and 
is extensively mined at Ansted, in Fayette County. The district is 
penetrated by the Chesapeake and Ohio Railroad, which follows the 
course of the New River and furnishes transportation for the product. 

The Kanawha field lies immediately west of the New River field and 
includes the western portion of Fayette County, all of Kanawha, and 
a portion of Putnam County. It is drained by the Kanawha and the 
Elk rivers. The coals of this field occur at a higher geologic horizon 
than those of the New River district and belong to the Lower Produc- 
tive and Upper Pottsville Measures. The coals are variable in charac- 
ter and in thickness. The beds usually vary from 3 to 5 feet in 
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thickness where mined, but in some cases reach as high as 11 feex or 
more in thickness. —A considerable portion of the coal is a high-grade, 
gas-producing fuel, Kanawha gas coal having an excellent reputation 
for this purpose. The principal beds are designated as the No. 5 seam, 
the Coalburg, Cedar Grove, Campbells Creek, and Eagle. Transpor- 
tation is furnished by the Chesapeake and Ohio, the Kanawha and 
Michigan, and the recently constructed Coal and Coke Railroad. The 
slack-water navigation of the Kanawha River also affords an outlet to 
market for the Kanawha coals. | 

The Pocahontas field lies in the southeastern corner of the State, in 
McDowell and Mercer counties, and extends across the State line into 
Tazewell County, Va. The coal mined in the Pocahontas, or No. 3 
seam, is from 4to 11 feet in thickness, averaging over 6 feet. It occurs 
near the bottom of the Pottsville series. The coal is a high-grade, 
semibituminous variety, one of the purest coals occurring in the United 
States. It is the only rival as a coke producer to the Connellsville coal 
of Pennsylvania, and as a steam fuel ranks with the Georges Creek 
Cumberland of Maryland and the best Clearfield coals of Pennsylvania. 
This district is penetrated by the Norfolk and Western Railroad, over 
which the product is shipped to market. 

The smaller fields include the coals of the Big Sandy in Mingo 
County, in the southern portion of the State, this being in reality a 
continuation of the Kanawha field, with transportation afforded by the 
Norfolk and Western Railroad; the Philippi field, in Preston, Barbour, 
and Randolph counties, which belong to the Lower Productive Meas- 
ures in the northern part of the State, and the Wheeling field, which 
includes the counties in the Pan Handle along the Ohio River and 
where the Pittsburg coal is mined. 

Mr. Neil Robinson, M. E., of Charleston, W. Va., who has made a 
careful study of the coal resources of West Virginia and who has kept 
in touch with its development, states that, as nearly as can be deter- 
mined from the data available, about 20 distinct seams are being 
mined in the State at the present time. Mr. Robinson has endeavored 
to obtain the statistics showing the productiveness of each of these 
seams, but this has been found impossible on account of the pardon- 
able mistakes made by mine superintendents in correlating the seams 
they have opened. Each district has adopted a local nomenclature 
and the 20 beds actually worked carry 42 different names. Mr. Roh- 
inson writes further as follows: 

The following series of the Carboniferous system are exposed in the State above 


water level: 
(According to Rogers.) 


Monongahela EMT" -——— No. 15, or Upper Productive. | 
Conemaugl. iniciarse E Eb No. 14, or Lower Barren. 
Allegheny-Kanawha ........................... Lus No. 18, or Lower Productive. 


Pottsville cercana caido No. 12, or Seral Conglomerate. 
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During the year ending June 30, 1904, according to the report of Mr. James W. 
Paul, chief mine inspector, the production by series was as follows: 


Coal mined. coke ovens. 

= AE 

Short tons. | Short tons. 

Monongahela (Pittsburg SeaM8)..........ooooocoonnoccconorcccanoca rn | 8, 143, 044 | 207, 290 
Conemaugh and Allegheny-Kanawha...........................elceeel eee | 9, 764, 795 924, 395 
Pottsville (Pocahontas and New River) ...........................ueeeeelee. | 12, 134, 642 | 2, 602, 238 
AA | 30, 032, 481 | 3, 733, 923 


me  __€ — Ce Se — 


Dr. I. C. White in his report on the mineral resources of theState estimates that we 
have '*10,000 to 12,000 square miles of productive coal territory, reckoned by the 
standard of thickness and quality as exhibited by the areas now operated by drift 
minec." It is perfectly safe to assume that the seams that are now opened carry at 
least 50 billion tons of minable and merchantable coal. 

The areas of the so-called Upper, Middle, and Lower Measures have been calcu- 
lated, approximately, by the writer, and the total number of square miles (11,000) 
corresponds with the estimate made by Doctor White. 


Square Per 

miles. cent. 
a ri NOR ————— A os 
Monongahela series qm | 3, 500 31.8 
Conemaugh, and Allegheny-Kunawha ................0..00008. —— MO ' — 5,000 45.5 
Pottsville (Pocahontas and New River) ...............o.oooooooococccanonooononon.. 2,500 22.7 


TOMA -—-——————————À t 11,000 100. 0 


Taking 1,500 acres as a fair allotment or reservation for each of the 593 commer- 
cial mines in the State, as reported by the mine inspectors, we have this showing: 


— 


| Acres, Hier cent: 


s | 


Coal area under development ...... 0.2.02. ee cc erect eee eeeeees 889, 500 12.5 


Coal area üuntoüclhied. 2.2. eee cde eo wend ees d E a RA 6,170,500 | 87.5 
Tota dla A I DM D . 7,060, 000 | 100.0 


EIU EP LCS! 


The coals are uniformly good and cover every known fuel requirement. Forty 
per cent of the current production represents coals that are almost sinokeless and 
fully equal if not superior to the Welsh coals in heat units. It is probably only a 
question of a few years until the State will be an active competitor for the markets 
of southern Europe, South America, etc. Three strong railway systems—the Balti- 
more and Ohio, Chesapeake and Ohio, and Norfolk and Western—furnish direct 
lines from the mines to the seaboard, and two new roads—the Deepwater-Tidewater 
and Wabash—are now under construction. 

Fortunately for the State the railway companies and the operators realize the per- 
manency of the industry and every modern appliance for the economical production 
and movement of the coal is being brought into service. With established markets 
at home and prospective markets abroad, with almost 600 mines in active operation, 
and with excellent rail, river, and tide-water shipping facilities, West Virginia will 
continue to increase the volume of its coal production until it becomes a close rival 
to Pennsylvania. 
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West Virginia is the only one of the more important coal-producing 
States whose output in 1904 exceeded that of 1903. The production 
in this State increased from 29,337,241 short tons in 1903 to 32,602,819 
tons in 1904, a gain of 3,265,578 short tons, or 11.1 per cent. The 
high level of prices reached in 1903, however, did not continue through 
1904, and the value of the product, notwithstanding the larger ton- 
nage, decreased from $34,297,019 to $28,807,420, a loss of $5,489,599, 
or 16 per cent. The average price per ton declined from $1.17 to 88 
cents. 

The number of men employed in the coal mines of West Virginia in 
1904 was 47,485, who worked an average of 197 days, against 41,554 
for 210 days in 1903. As the production in 1904 amounted to 
32,602,819 short tons, the average production per man was 686.6 short 
tons for the year, and 3.49 for each day worked, while in 1903, when 
the output was 29,337,241 short tons, the daily tonnage per man was 
3.36 and the yearly tonnage 706. 

Efforts to put the coa] mines of West Virginia on an 8-hour basis 
have not been attended with much success. Out of 464 mines which 
reported the number of hours per day, and which employed a total of 
44,627 men, there were 271 employing 30,751 men that worked 10 
hours, and 137 mines, having 11,855 men, that worked 9 hours. Only 
53 mines, with 1,870 men, reported 8 hours. 

Strikes occurred in 56 mines during 1904, and 3,682 men were idle 
for an average of 45 days each. In 1903, 1,524 men were on strike 
for an average of 41 days. The total time lost in 1904 was equal to 
1.8 per cent of the time made. ` 

The use of mining machines in West Virginia has grown rapidly in 
the last five years. In 1899, with 154 machines in operation, the 
machine-mined product amounted to 1,881,125 short tons. In 1902, 
579 machines produced 5,738,045 tons; in 1903, 188 machines were 
used in the production of 8,193,840 tons, and in 1904, 901 machines 
produced 9,526,749 short tons. 
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In the following tables are shown the statistics of production during 
the last two years, by counties, with the distribution of the product 
for consumption: 


Coal production of West Virginia in 1908, by counties. 


Sold to Aver- 

Loaded | local | mines Aver. "ero | age 

County. at mines and for |Made into Total He e| num.| er 

P- | used by steam coke. value r |Derof| of em- 

mene employ- inc n retos ploy- 

ees, ' ees. 

Short Short Short Short 
tona. tons. tons. tons. tons. 

Barbour ........ 682, 469 7,663 | 14,408 38, 388 742,928 | $718, 510 | 90.97 247 1, 064 
Brooke ........- 31,816 3, 024 185 lied. 35, 025 44,500 | 1.39 236 74 
Fayette......... 5,031,073 | 83,743 | 113,644 863, 783 | 6,092,193 | 7,559,612 | 1.24 184 | 10,067 
Grant........... 65, 523 2,069 | 11,840 |........... 78, 932 97,872 | 1.24 225 234 
Hancock ....... 127,901 | 25,230 1,082.|.—. ees 153, 763 219,010 | 1.42 252 249 
Harrison ....... 2,408,042 | 13,986 | 26,992 56,668 | 2,504,638 | 2,829,660 | 1.18 189 8, 023 
Kanawha ...... 2,917,806 | 50,081 | 34,913 32, 163 | 3,084,912 | 8,446,651 | 1.14 196 5, 242 
McDowell ...... 4,069,187 | 99,846 | 126,760 | 1,818,007 | 6,103,800 | 7,432,250 | 1.22 | 219: 7,359 
Marion ......... 2,706,500 | 27,117 | 52,166 347,916 | 3,133,699 | 3, 438,109 | 1.10 223 | 8,277 
Marshall ....... 299,310 | 66,292 1,295 1. e 872, 897 444,937 | 1.19 233 647 
Mason .......... 65,171 | 53,049 9,426 |.:..- s 127, 646 154,604 | 1.21 235 276 
Mercer ......... 1,083,022 | 12,294 7,913 322,551 | 1,375,780 | 1,663,872 | 1.14 224 1,625 
Mineral ........ 517, 862 8, 042 3,195 1.55 95s 929, 099 766,787 | 1.45 222 | 657 
Mingo.......... 1,133,462 | 24,212 6,880 |..........- 1, 164, 554 | 1,381,653 | 1.19 246 : 2,131 
Monongalia ....| 114,732 2,317 1,700 43, 163 161, 912 165, 122 . 96 244 | 198 
Ohlo............ 114, 459 | 81,513 1,260 |... Ve _ 147,222 185,961 1.26 212 227 
Preston......... 674,927 | 17,179 | 21,312]  91,642| 806,060 | 860,621, 1.07 250 1,250 
Putnam ........ 291, 043 8, 901 3,555 |...........' 298, 499 408,180 | 1.87 254 835 
Raleigh ........ 406, 061 6, 328 5,080 |........... 417, 459 543,091 | 1.30 156 , 958 
Randolph ...... 296, 708 7,629 3,187 151,877 468, 401 461,285 | 1.01 231 | 462 
Taylor.......... 278, 811 8, 969 2, 430 1, 936 292, 146 312,748 | 1.07 191 584 
Tucker ......... 757,761 | 10,706 | 18,257 454, 841 | 1,241, 565 | 1,170, 468 . 94 275 1,222 
Other countiesa 44, 414 4, 786 860 |....... ous 50, 050 88,861 | 1.78 184 i 158 
Small mines....|........... 15,061. 1,1 s eeu. eee ees 15, 061 18.412: |; oed rois es b opea 


Total ..... 24, 056, 629 ! 584, 927 | 473. 780 | 4,221, 885 |29, 337,241 [34,297,019 | 1.17 29. 41, 554 


a Braxton, Clay, Gilmer, Nicholas, and Ritchie. 
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Coal production of West Virginia in 1904, by counties. 


— MÀ —— M ——— —— —— 


Loaded 
County. rise iin | 
ment. 
Short 
tons. 
Barbour ........ 636, 598 
Brooke ......... 64, 385 
Clay ees 54, 400 
Fayette......... 6, 417, 521 
Grant........... 186, 139 
Hancock ....... 66, 600 
Harrison ....... 2,670, 993 
Kanawha ...... 3, 027, 509 
McDowell ...... 4, 838, 334 
Marion ......... 8, 181, 331 
Marshall ....... 292, 520 
Mason .......... 51, 089 
Mercer ......... 1, 541, 509 
Mineral ........ 564, 020 
Mingo.......... 1, 440, 946 
Monongalia ....' 138,071 
Nicholas........ 36, 817 
Ohio............ 74, 556 
Preston......... 582, 662 
Putnam ........ 363, 174 
Raleigh ........ 579, 980 
Randolph ...... 251, 291 
Taylor.......... 262, 392 
Tucker......... 706, 118 
Other countiesa 10, 326 
Small mines....|........... 
Total 


used by 
employ- 


ees. 


Short 
tons. 


5, 558 
3, 216 
1,000 
76, 152 
2,471 
12, 178 
14,319 
53, 140 
48,519 
19, 523 
100, 148 
63, 959 
24, 807 
5, 213 
15, 839 
4, 744 
1,115 
44, 729 
11,372 
20, 816 
5,873 
19, 496 


19, 118 


13, 009 
7, 584 


coke. 


<2. ..eeoeo.n... 


lnoo....n..n..o.. 


Lona raro oa 


e... ooonsrso.no. 


e“. .......o..o 


.reoco.n. eos 


12, 926 
5, 481 52, 271 
520 


cen. ...o...ooo 


"222-9 


...e...oe..o co. 


e". 


neon... o. c0 5 (2.0... e. oo oo 


""c-ec2a2s|* 52-222 


2.5 


Madeinto| Total 


quantity. 


67, 706 
55, 814 
7, 222, 247 
199, 812 
79, 528 
2,714, 882 
3, 134, 256 
6, 755, 188 
3, 407, 469 
398, 594 
117, 437 
1, 917, 065 
569, 649 


591, 794 
379, 622 
283, 332 
1, 126, 883 
17,910 
15,672 


424, 627 | 3,529, 402 32, 602, 819 |28, 807, 420 


———M— |————Ó | ee | ef —— 1 —Á—— 4d ——————— 


Aver- pa p 
age num- 
value, per. ber of otim: 
ton. ‘active ploy 
$544,110 | $0. 82 187 867 
72,962 | 1.06 168 233 
78,694 | 1.32 114 179 
6, 416, 453 . 89 182 | 11,974 
184, 301 . 92 225 294 
88,180 | 1.11 239 127 
2, 293, 037 - 84 187 2,82 
2, 910, 290 .983 | 176 5, 988 
5, 736, 361 .85 | 210| 9,676 
2, 910, 824 .85 | 203| 3,130 
391, 586 . 98 238 511 
142,914 | 1.22 197 270 
1, 689, 396 .88 | 212 2, 061 
604,358 | 1.06 208 948 
1, 258, 572 .86 | 232 2, 616 
168, 250 . 84 188 267 
88,571 | 1.00 116 187 
117,942 | .98| 208 187 
555, 299 . 84 206 1, 222 
413,788 | 1.07 202 1,019 
498, 749 . 84 193 1, 009 
350, 215 .92 | 200 469 
217, 954 77 190 349 
1, 069, 127 .95 259 1, 114 
16, 815 .94 132 66 
13,072 A DRE RA RETE 
.88 197 | 47,485 


a Braxton, Gilmer, Lincoln, Logan, and Ritchie. 
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The production during the last five years, hy counties, with the 
increases and decreases in 1904, as compared with 1903, is shown in 
the following table: 


Coal production of West Virginia, by counties, 1900-1904. 


[Short tons. | 


A o II AS = 


County 1900. 1901. 1902. 1903. jii. | acess | Decreene 
Barbour ...........-- 216,231 | 313,876 | 512,725 | 742,928 | 666,019 |........... 76, 909 
Brooke ............-- 60, 970 73,198 40, 372 35,025 | 67,706 | 32,681 |.......... 
A O AA A DCN 22,094 | 55,814] 33,720 |.......... 
Fayette...........-.- 5,742,138 | 6,052,889 | 4,775,112 | 6,092,193 | 7,222,247 | 1,130,054 |.......... 
Girne cd TE EEEE 2,776 78,932 | 199,812 | 120,880 |.......... 
o A A E 80,400 | 153,763 | 79,528 |........... 74, 235 
Harrison ..........-- 915,955 | 1,762,563 | 2,066,597 | 2,504,638 | 2,714,832 | 210,194 |.......... 
Kanawha ........... 2,062,741 , 1,989,903 | 1,848,617 | 3,034,912 | 3,134,256 | — 99,244 |.......... 
LewiB. 2i coss ES TE Durex ET xar hee o e DIU. [ooo oir AA ERR ON O 
McDowell ........... 4,921,235 | 4,995,511 | 5,459,655 | 6,103,800 | 6,755,138 | 651,338 |.......... 
Marion ............-- 3,241,675 + 3,411,597 | 3,397,194 | 3,133,699 | 3,407,469 | 278,770 |.......... 
Marshall ............ 231,571 | 217,937 | 243,791 | 372,897 | 398,594 | — 25,697 |.......... 
Mason .............-- 142,209 | 129,994 | 144,727 | — 125,000 | 117,487 |e. a. 
Mercer .............. 1,009,536 | 964,028 | 1,248,279 | 1,375,780 | 1,917,065 541,285 '.......... 
Mineral.............. 641, 166 597,776 | 514,993 | 529,099 | 569,649 | 40,550 | hn 
Mingo .............-. | 674,156 576,886 | 806,174 | 1,164,551 ' 1,469,710 ) 305,156 |.......... 
Monongalla ......... 87,400 | 110,50 168,474 | 161,912: 200,567 | ° 88,655 ¡.......... 
Nicholas............. A ovre steal tease 21,050 | 38,452 | — 17,402 L.......... 
Ohio........ esses 137,796 | 191,761; 230,241 | — 147,232 |. 120,845 ........... 26,387 
Preston..........-.-- | 381,947 ' 489,239 ' — 590,436 | — 805,060 | 665,626 |........... 139, 434 
Putnam ............. | 137,870 | 242,789 184,259 | 29499 | 3850] 88,341 Lo 
Raleigh. ............ ! — 90,607 | 148,499 | 281,817 | — 417,459 | 591,794 | 174,835 |.......... 
Randolph ........... 179,588 | — 161,661 | — 400,145 | 458,401 | 379,622 ........... 78,779 
Taylor............... 523,258 | 880,590 | 368,650 | 292,146 | 283,332 |........... 8, 814 
Tucker .............. 1,180,053 1,097,940 ' 1,166,080 | 1,241,565 | 1,126,883 ........... 114, 682 
Other counties and 

small mines ....... 139,215 | 167,400 63,772 21,957 | — 33,582 | — 11,625 |.......... 
Total .......... 22,647,207 | 24,068,402 | 24,570,526 | 29,387,241 ¡32,602,819 (43,265,578 |.......... 


a Net increase. 


For commercial purposes the principal coal-producing regions of 
West Virginia may be divided into four distinct districts. These may 
be distinguished by certain geographic or physiographic features. 
They do not include all of the coal-producing counties of the State, 
but do include the more important ones, and contributed nearly 90 per 
cent to the total output of the State. Two of these districts are in 
the northern part of the State, and twoin the southern portion. The 
two in the northern portion are designated, respectively, the Fair- 
mont or Upper Monongahela district, and the Elk Garden or Upper 
Potomac. Those in the southern portion are the Pocahontas or 
Flat Top district and the New and Kanawha rivers district. The 
Upper Monongahela district is penetrated by the Baltimore and 
Ohio Railroad, and sends its coal to market over that highway. 
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The Upper Potomac region is also reached by the Baltimore and 
Ohio Railroad, and is penetrated by the West Virginia Central 
and Pittsburg Railway. The Pocahontas or Flat Top region is 
tributary to the main branch of the Norfolk and Western Railway. 
All of the product of this district goes either west or to tide water over 
that line. The New and Kanawha rivers district is named from the 
two rivers which drain it, the coal being shipped partly by the Chesa- 
peake and Ohio Railway, which passes through it, and partly by barges 
on the Kanawha River. The most important district from the produc- 
tive point of view is that of the Newand Kanawha rivers, whichembraces 
the counties of Fayette, Kanawha, Raleigh, and Putnam. The coal 
from these four counties is drawn from two different areas, most of 
the coal from Kanawha and Putnam counties being from a higher 
geologic horizon than that of Fayette and Raleigh counties, but the 
district is practically compact and continuous, and is-drained by the 
same waters and reached by the same railroad, so the two areas are 
considered as one district in this report. 


Coal production of the principal districts of West Virginia, 1886-1904. 
[Short tons.) 


Fairmont 


"T Kanawha | or Fiat | Or Upper | tinae or 
rivers Top dis- hela Elk Garden 
district.a triet.b district.¢ district.d 

A EN 2, 290, 563 968, 484 406, 976 383, 712 
A co cm 2,379,296 | 1,357,040 520, 064 503, 343 
E A CLA e E Iden 2,840,630 | 1,912,695 473, 489 518, 878 
E A A aane e d vU cuu Us Dade 2,669,016 | 2,290,270 456, 582 666, 956 
Lo M O EN 3,012,414 | 2,702, 092 600, 131 819, 062 
MG A A E UA 8,632,209 | 3,137,012 | 1,150,569 ¡ 1,062,308 
O tadas Soc pie titen piu dns uer PAS 3,773,021 | 3,503,260 | 1,141,430 942, 154 
S E E E TE EA E EEES 4,099,112 | 3,815,280 | 1,255,956 | 1,129,897 
A O 3,650,971 | 5,059,025 | 1,655, 532 | 927, 220 
Cs ee Ae O Pe Pan Re ARC Te died tius 1,550,256  — 1,125,601 
js JAHRE 4,650,455 | 4,608,113 ' 1,743,590 ^ 1,245,012 
A aE a ESS Cet er ae 4,921,701 | 4,859,373 2,074,668 1,425,026 
|. e O oc cbt E a 5, 521, 160 | 2,525, 24 1,531, 562 
E eH UP A 6,514,956 | 6,033,344 | 5,374,183 1, 786, 009 
A Te 7,804,879 ^ 6,901,637 — 4,187,630 1, 999, 797 
ir s E | 8,427,574 | 6,736,107 | 5,174,160 1,856,677 
IN ed noie ut tne EDD EA Lt EE 7,089,805 | 7,431,687 | 5,463,791 | 2, 581, 218 
A RN 9,843,063 ; 8,319,775 | 5, 638, 337 2, 229, 065 
VOOM CMS RR A ET 7,937, 845 1, 896, 344 


11,429,403 11,013,939 | 
H 


aIncludes Clay, Fayette, Kanawha, Nicholas, Putnam, and Raleigh counties. 
b Includes Logan, McDowell, Mercer, and Mingo counties, and Tazewell County, Va. 
eIncludes Barbour, Harrison, Marion, Monongalia, Preston, and Taylor counties. 
d Includes Grant, Mineral, and Tucker counties. 


In order to show the great increase made by West Virginia as & 
coal-producing State, the following table has been prepared. The 
statement shows that in twenty-four years there has only been one 
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exception to a steadily increasing output, and that during the period 
the average annual increase has exceeded 1,200,000 tons. 


Annual increase in the coal production of West Virginia, 1881-1904. 


] [Short tons.] 
Year Quantity. Year. Quantity. 

1882 over 1881 .......................-. 560, 000 |, 1896 over 1895......................... 1, 488, 335 
1883 over 1882 ............oooooooooooo. 95,833 || 1897 over 1896...................seuus. 1, 371, 863 
1884 over 1883 ...........oooooooooo.»... 1,024,167 |; 1898 over 1897................. ee eee 2, 452, 840 
1885 over 1884 ...... Lees seen 9,062 || 1899 over 1898. ........ sese eese eene 2, 551, 996 
1886 over 1885 ........................ e 636, 734 || 1900 over 1899................... esee 3, 394, 212 
1887 over 1886 ...........oooooooomoo... | $75, 824 || 1901 over 1900..... Mode ecu epus UD 1, 421, 196 
1888 over 1887 .................. esee. 617,180 | 1902 over 1901. ............. eee eee eee 502, 424 
1889 over 1888 ............oooommoooo... 738, O80 || 1903 over 1902............... eren 4, 766, 415 
1890 over 1899... 22.2... cece cee ee eee eee! 1, 162, 774 |! 1904 over 1909. ..... csse ..| 3,965,578 
1891 over 1890 ......................... 1, 826, O11 | Total increase in 24 years .... ~ 80.922. 819 
1892 over 1891 ..................-eeeeee 516, 090 | Avdaseannaalincregse pedi i: DAS 451 
1893 over 1892 ...............LLuuuuu... 69.823 O: "o 
1894 over 1893 ............. eese eese | gi9,179 | 

Total increase in 13 years ....... 9, 947, 757 
Decrease in 1895....................... 239, 796 

Total increase in 14 years....... | 9, 707,961 


E 


i 


The annual production of coal in West Virginia since 1863, when 
the State was formed out of Virginia, has been as follows: 


Coal production of West Virginia, 1863-1904. 
[Short tons.] 


Year Quantity. | 
A Oe at SCRRUE ODE | 444, 648 
IB «icc to costes A 454,888 | 
O ROTEN AN 487, 897 
A O | 512,068 
Cy A INE 589,360 
E A A UU AE E. 609, 227 
EA O seaes | 603,148 
URI ois cst E E 608, 878 
) 73 EESE EE DRE 618, 830 
|y eR MR | 700,000 
IR A A eet elaine 1,000,000 
O A tek sakes ' 1,120,000 
INI ute e natu ELLA ha e aa | 1,120,000 
LY ENDE CUERO ' A 896,000 , 
rrr rrr ! 1,120,000 
|y P RS E | 1, 120, 000 ` 
A tenet ue Mt EE 1, 400, 000 ' 
DIO A ———— — MÀ 1, 829, 844 
A A hoe ot 1, 680, 000 
AA MH 2, 240, 000 
A A aes eed oes 2, 335, 833 


a United States census, fiscal year. 
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a.<.o...o.n..oo. neo... 60.0... a. ..e. ono. ono... no 


co pen... 2.2.0.0... e... en... en pon. ....o..o.o 


..e..e. cn... 0. . > -.LCLLCALCO0A on. ....nohe. . ne. eo n.. » 


e. ..o..n. nen L.P.eo.ae cre ce .e. ne. ..n..... nn. .n..<.ooonsoss 


.o o ..... eo .o nn. pO< 92. :0:000... 0.00. ac. o nposo 


€e29092595890é0€»052«60002€9252*99*646ec€^5909909249 


6... . . e... . n..o.eoo......... 0... .o eos 


e**o»9^252062206€0970609278226€995200€22929899€ 


erro. re. ..o o. np... ne... e.oncsnnanasasacs.. 


cero. on.. no... ..no. eo. rca. ne. ee... .n. oe. eooeo.n..ooo 


eo. ono n..no...n..n. .<-.£.£.- 6.0605 0. .<.u.O0....... 


a. «oo ooo sono o. no... rn ena o pr... 


e... 0... ooo nee .. ..£.. «e. e. .n oc rc. en.s. 


| 
Quantity. 


3, 360, 000 
3, 869, 062 
4,005, 796 
4, 881, 620 
5, 498, 800 
6, 231, 880 
7,394, 654 
9, 220, 665 
| 9,738, 755 
| 10, 708, 578 
11,627,757 
11, 387, 961 
12, 876, 296 
| 14,248, 159 
| 16, 700, 999 
19, 252, 996 
! 22,647, 207 
| 24,068, 402 
' 24,570, 826 
29, 337, 241 
82, 602, 819 
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WYOMING. 


Total production in 1904, 5,178,556 short tons; spot value, 
$6,747,909. 

Coal-bearing formations underlie a larger proportion of Wyoming 
than of any other of the Rocky Mountain States. It is the second 
largest producing State in the Rocky Mountain region, Colorado 
ranking first, and, if production in Wyoming continues to increase in 
the next few years as it has done in the last twenty-five, it will soon 
rival Colorado for first place in the region. Most of the productive 
area in Wyoming is included within the plains region, while that of 
Colorado is in or adjacent to the main mountain ranges. More than 
half of the coal produced in Wyoming is lignitic in character, a large 
proportion of the lignite output coming from the same fields which 
extend from North Dakota through southeastern Montana to the 
northeastern part of Wyoming. The bituminous fields occur largely 
in the more mountainous regions and are, like the other Rocky 
Mountain areas, in somewhat limited fields as compared with the 
lignite beds in the northeastern part of the State. Among the more 
important producing areas are the Carbon and Hanna fields in Carbon 
County, which include the operations at Hanna and Carbon, the Rock 
Springs field in Sweetwater County, the Hams Fork field in Uinta 
County, and the Almy field, also in Uinta County, the last two 
counties producing nearly 75 per cent of the State's entire output. 
The principal lignite production is at Sheridan, in Sheridan County. 
Most of the lignite is black in color, and having many of the charac- 
teristics of bituminous coal is frequently classed as such by the 
producers. The other fields which have not yet been reached by 
railroads are the Henrys Fork field in the southern part of Sweet- 
water County, the Wind River field in Fremont County, the Big Horn 
Basin in Big Horn County, and the Teton field in the northern part 
of Uinta County. Another field penetrated by the Union Pacific 
system is the Rawlings field, extending from the southern part of 
Fremont County, through northeastern Sweetwater, into Carbon 
County. The operations here are not of great importance. The 
Sublette field, in the western part of Uinta County, crossed by the 
Oregon Short Line, is also of little importance. 

The production of 5,178,556 short tons of coal in 1904 was the 
maximum tonnage recorded in the history of the State. Compared 
with 1903 it shows an increase of 543,263 short tons, or not quite 12 per 
cent. The value of the product increased $1,016,628, from $5,731,281 
in 1903 to $6,747,909 in 1904, a gain of nearly 18 per cent. The 
average price per ton advanced from $1.24 to $1.30. 
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Although there was a decided increase in the number of mining 
machines reported at work in the mines of Wyoming in 1904, the 
statistics of production per man employed indicate a decrease in indi- 
vidual efficiency. In 1903 the average tonnage produced per man was 
928.4, the best record made for the year in any State except Utah. 
In 1904 the production per man declined to 914.9 tons. The daily pro- 
duction per man in 1904 was 3.49 tons, against 3.68 tons in 1903. The 
majority of the mines in Wyoming worked 10-hour days, 17 mines 
employing 5,087 men reporting that length of working day; 1 mine, 
employing 491 men, worked Y hours; 5 mines, employing 19 men, 
worked 8 hours, and 1 small mine, employing 4 men, worked 11 hours 
a day. 

The reports to the United States Geological Survey for 1904 show 
that the number of machines used for undercutting coal in Wyoming 
increased from 59 in 1903 to 72 in 1904, and that the machine-mined 
production increased from 783,822 tons, or 16.91 per cent of the total, 
in 1903, to 1,053,702 tons, or 20.35 per cent of the total, in 1904. 

There were no labor troubles of any kind reported in the coal mines 
of Wyoming in 1904. 

In the following tables is shown the production of coal in Wyoming 
during 1903 and 1904, by counties, with the distribution of the product 
for consumption: 


Coal production of Wyoming in 1903, by counties. 


ar 4 asia! | Aver. | AVer- 
ocu sed a age lAverage 
County ee trade !mines for maae Total | Total Aa num- | number 
y. sliipment and used. steam coke quantity. | value. |P Gr ber of | of em- 
p '| by em- and heat. . pois days |ployeex. 
ployces. | ` |active. 
| Short Short | Short Short Short | 
| tons. tons. | tons. tona. tons. | | 
Sweetwater ....| 1,551, 133 | 10, 738 | 67,073 A 1,628, 914 (31, 923, 618 | $1.18 254 1,767 
¡AA | 1,704,751 | 16,983 60,934 |........ 1, 782, 668 | 2,036, 451 | 1.14 257 1, 599 
Other counties@; 1,115, 727 | 17, 949 | 65,914 | 22,000 | 1,221,590 1,767,141 | 1.45 246 1,627 
Small mines. ...|. .......... E re 9 Dor - -" 2051. A eese etd Gees 
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Coal production of Wyoming in 1904, by counties. 


Sold to Aver- Aver- 

Loaded at (rade minos tor, Made | ota] | Total age d edes i 
County. |mines for andused steam | 2% |quantity.| value. | PCS | ber of | of em- 
shipment. "by em- and heat.| “0Xke. Ta days |ployees. 
ployees. * | activ 
Short Short Short Short Short 

Bighorn ........]........... 6,175 60 |........ 6, 235 $13, 148 | $2. 11 188 17 
Converse ....... 68, 176 3,080 . 6,130 |........ 77, 886 154,029 | 1.99 225 144 
Sheridan ....... 529,533 | 11,320. | 13,982 |........ 554, 785 674,972 | 1.22 222 720 
Bweetwater . 1, 916, 884 7,882 68,227 |........ 1,992,998 | 2,585,592 | 1.80 279 2, 120 
Uinta........... 1, 725, 632 8,484 ' 65,958 |........ 1,800,069 | 2,296, 435 | 1.28 264 1, 702 
Other countiesa| 663,082 | 12,276 | 02,006 | 6,600 743,918 | 1,018,333 | 1.37 278 957 
Small mines....!........... | 3,175 II POIL DE 8, 176 6.400 1. ics rr rl vox ERE 
Total ..... 4, 908, 257 | 52, 391 | 216, 308 | 6,600 | 5,178,506 | 6,747,909 | 1.30 262 5, 660 


a Carbon, Crook, Fremont, Johnson, and Weston. 


In the following table is shown the production, by counties, during 
the last five years, with the increases and decreases in 1904 as com- 


pared with 1908: 


Coal production of Wyoming, 1900-1904, by counties. 


[Short tons.] 


— | ————— rs |. ————— | —— | ee | cr. 


AD A A A 


County 1900. 
Bighorn PA A | nr E d ER 
Carbon .............. 530, 659 
Converse ............ 49, 230 
Bheridan ............ 126, 000 
Sweetwater ......... 1, 624, 036 
Uinta................ 1,146, 429 
Weston .............- 509, 085 
Crook ............... 
Fremont............. 29.163 
Johnson ............. 

Natrona ............. 
Total.......... 4, 014, 602 


1901. 1902. 1908. 
902 ...........- 
530, 626 382, 207 243, 323 
59, 190 72,329 91, 050 
221, 000 309, 066 456, 309 
1,706,880 | 1,595,840 | 1,628,944 
1,439,147 | 1,595,333 | 1,782,668 
507, 908 457, 801 416, 974 
21,623 16, 518 14, 934 
2, 091 
4,485,374 | 4,429,491 | 4,635,298 


a Net increase. 


1904. 1904. 
6,235 |.......... 
92,969 |.......... 
—— 18, 664 
99, 476 |.......... 
364,049 |.......... 
17,401 |.......... 
aa 18, 607 
pcia 5, 680 
1084 | coed cca as 


Ca 
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Coal mining in Wyoming is said to have begun in 1865, a produc- 
tion of 800 tons being reported as mined by the early settlers in that 
year. Active development began three years later with the comple- 
tion of the Union Pacific Railroad, and in 1868 the production amounted 
to 6,925 short tons. In 1869 the production had increased to 49,382 
short tons, the output being used chiefly by the railroad company. 
The growth of the industry since the first production in 1865 is shown 
in the following table: 


Annual production of coal in Wyoming, 1865-1904. 


[Short tons. ] 


Year. Quantity. Year. Quantity. 
E ENERO TN A peche e e Ub Do dads 807, 328 
(|. MORD O | 2,500 REA 829, 355 
p MP | 5:000] ABST oi A 1,170,318 
A AIE RR CE | 6, 925 |. AD 1, 481, 540 
0 MMC PME Pm 49,382 || 1889........Lcclleese e ense enne 1, 388, 947 
vn NONE M MEER | M MER 1, 870, 366 
jy, RP RE: | 147,328 l IRIT oraaa a a TEAS 2,827, 841 
Lr MM PPP MT SES V CANDIDUS 2, 503, 839 
LEER ROS E E oeecsnis a cue tbem salsa Sue eam ltehiewceet 2, 439, 311 
A A see en ome HER OMS o es ads 2, 417, 463 
Co eek cota OS ! — 300, NOR | T E E EAS 2, 246,911 
A E 334, 550 | Ce i EEE RE EEE ENEE 2, 229, 624 
Cro p ERROR ium WU A ase ea ied E ens 2, 597, 886 
y mer HR E CETTE 2, 863, 812 
or — ———— NEC C ND cx 3, 837, 392 
UID HER EE 505: | ame 4, 014, 602 
TSE MN soe ae eee Pot hewacnwes | 420,000 | AM 4, 485, 374 
PRS2 2 Soe ON AAA hte hi E eru 4, 429, 491 
ar ARE TIBIO dida 4, 635, 293 
A I E | 902, 620 | o —— AN 5,178,656 


a United States census, fiscal year. 


H. Doc. 21,59-1——-37 


COKE. 


By Epwarp W. PARKER. 


INTRODUCTION, 


The statistics of the manufacture of coke as presented in this chap- 
ter and in the preceding ones of this series include only that product 
which is obtained from the distillation or partial combustion of bitu- 
minous coal in ovens of the beehive type, or in retort ovens of which 
the coke product is suitable for furnace and foundry use. The coke 
obtained as a by-product in the manufacture of illuminating gas and 
known as * gas-house coke” is not considered in this report. Owing, 
however, to certain changes and developments that have taken place 
in the manufacture of coke in the last ten years, it is necessary to 
include in these reports some coke which is not manufactured for 
strictly metallurgical purposes. When the publication of the annual 
report, ** Mineral Resources of the United States,” was begun in 1882, 
practically all of the coke (except gas-house coke) made in the United 
States was obtained from beehive ovens, the name of the oven being 
derived from the shape of the combustion chamber, which is similar 
to that of the conventional beehive. 

Since 1893, however, when the first plant of 12 by-product coke 
ovens was completed hy the Semet-Solvay Company at Syracuse, 
N. Y., there has been a steady and noteworthy increase in the con- 
struction of retort or by-product recovery ovens in the United States. 
The coke product of these ovens is a high-grade metallurgical fuel, 
although the coke itself is not in all cases the primary product. In 
some instances the coke is a secondary product, but can not be consid- 
ered as a by-product like gas-house coke. And while considerable 
quantities of the coke made in by-product ovens are sold for other 
than metallurgical purposes, it is also true that manufacturers of bee- 
hive coke are now making a specialty of the preparation of coke for 
domestic use, and large quantities of this fuel were sold in 1902 to 
take the place of anthracite coal, made scarce by the great strike of 
that year. The use of coke for domestic purposes, particularly in the 
summer months, and in cities having smoke-preventing ordinances, is 

579 


580 MINERAL RESOURCES. 


constantly increasing. It 1s impossible to make any separation of the 
coke, either retort or beehive, sold for such domestic use, and as the 
greater part of the by-product coke made is used for metallurgical 
purposes it is considered as coming within the scope of this report. 
It is no longer possible to limit the discussion of coke making in this 
chapter to that used for blast furnace and foundry purposes. Only 
gas-house coke is excluded. 

The coal consumed in the manufacture of coke in the United States 
is drawn from six of the seven bituminous coal fields, namely: (1) The 
Appalachian field, embracing the great coking-coal regions of Penn- 
sylvania, Virginia, West Virginia, Ohio, Georgia, Alabama, Tennessee, 
and eastern Kentucky; (2) the eastern interior field, which includes 
the coal areas of Illinois, Indiana, and western Kentucky; (3) the 
western interior field, embracing the States of Iowa, Kansas, Mis- 
souri, and Nebraska; (4) the southwestern field, including Arkansas, 
Indian Territorv, and Texas; (5) the Rocky Mountain field, including 
Colorado, New Mexico, Utah, Montana, South Dakota, and W yoming; 
(6) the Pacific coast field, in which the only coking coals are found in 
the State of Washington. The coal of the northern interior field, 
lying wholly within Michigan, has not so far been used for coke. 

A considerable amount of coke is made in States in which there are 
no coal fields, namely, Massachusetts, Minnesota, New York, New 
Jersey, and Wisconsin. The ovens in Minnesota were completed and 
put in blast in 1904. "The plant consists of 50 Otto-Hoffman ovens 
located at Duluth. The ovens near Baltimore, Md., and at Del Ray 
and Wyandotte, Mich., are supplied with coal from other States. 
One of the two plants in Wisconsin is composed of beehive ovens, in 
which coal from Pennsylvania is used. With this exception all of the 
coking establishments outside of the coking-coal producing States are 
retort-oven plants. 

The writer again desires to make special acknowldgement of the 
assistance rendered by Miss Delle Hill, of Pittsburg, in the prepara- 
tion of the tables presented with this report. The accuracy and com- 
pleteness of these tabulated statements, as prepared by Miss Hill, 
deserve particular recognition. 

The unit of measurement used in this chapter is uniformly the short 
ton of 2,000 pounds. 


PRODUCTION. 


Including the production of coke from by-product retort ovens, 
which in 1904 amounted to 2,608,229 short tons, the total output of 
the coke ovens of the United States last year was 23,621,520 short 
tons, against 25,274,281 short tons in 1903. The decrease in 1904 as 
compared with the preceding year was 1,652,761 short tons, or 6.54 
percent. The total value of the product declined in much greater 
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proportion from $66,498,664 in 1908 to $46,026,183, a decrease of 
$20,472,481, or 31 per cent. The decline in production was a natural 
one, due to a slump in the iron trade during the summer months and 
which was in turn caused for the most part by the unsettled condi- 
tions which usually attend a Presidential campaign. And while these 
conditions also affected prices, the great difference between the values 
of the production in 1904 and 1903 was due to the abnormally high 
prices which prevailed in the early part of 1903, when, because of the 
fuel famine induced by the anthracite strike of the preceding year, 
manufacturers of coke were able to obtain almost any figure they 
might demand. The average price for all the coke made and sold in 
1904 was only 9 cents less than that in 1901, and was higher than that 
of any year from 1893 to 1899, inclusive. 

In 1903 the value of the coal used in the manufacture of coke 
was $42,447,449, while the value of the coke produced from it was 
$66,498,664, making a difference of $24,051,215 as representing the 
profits on the coking operations, less the cost of producing and selling. 
In 1904 the value of the coal used was $37,133,832, and the value of 
the coke produced was $46,026,183, a difference of $8,892,351. 

The year 1904 opened up with every prospect for a good year's busi- 
ness. The last two months of the preceding year had witnessed a 
notable falling off in demand and thousands of ovens had been put out 
of blast, but early in January conditions exhibited a decided improve- 
ment, and, while prices did not show any material advance, idle ovens 
were fired and production steadily increased, the principal exception 
to an otherwise satisfactory trade being complaints of insufficient car 
supply. These conditions continued until May, when, following a 
boom in demand and production the preceding month, the supply 
caught up with the demand and prices began to sag. By June the 
slump in the iron trade, which had begun in May, was decidedly in 
evidence, and Connellsville coke, which had been quoted at from $1.60 
to $1.75 per short ton, dropped to as low as $1.40. June, July, and 
August were marked by exceptional dullness throughout the coking 
regions, but by the first of September conditions began te improve, and 
from then until the end of the year the trade was in excellent shape. 
Prices began to advance in October, and in December Connellsville 
furnace coke, which had sold for $1.40 in June and July, was quoted as 
high as $2.45. Many operators consider that the year 1904 was dis- 
appointing and unsatisfactory, but, considering the fact that it was a 
Presidential election year, there seems to be comparatively little cause 
for complaint. Furthermore, at the time of writing this report, the 
indieations are that the current year will make the record for coke 
production with prices considerably above the average, though they 
may not and should not reach the high levels of 1902 and 1908. 
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In considering the total value and average price for the entire coke 
product of the United States as presented in this report, it must be 
remembered that in many cases the values are arbitrarily fixed. A 
number of the larger manufacturers operate blast furnaces in connec- 
tion with their coal-mining and coke-making business. In such cases 
the coke product is sometimes charged against the furnace depart- 
ments at cost, and sometimes at a figure based upon the cost of coal 
mining and coke making, plus a percentage of profit on these opera- 
tions. The value is not fixed by the market price. In other cases the 
value is estimated upon the average prices for coke of a similar quality 
produced and sold in the immediate vicinity. The H. C. Frick Coke 
Company, of Pittsburg, the largest single producer of coke in the 
United States, which retired from the general market in 1902 with the 
purpose of disposing of its entire production to the United States Steel 
Corporation, resumed production for the outside market in the latter 
part of 1908, and continued to do so during 1904. _ 

Stimulated by the active demand for coke which prevailed in 1902, 
new construction was energetically carried forward, and during 1903 
over 10,000 new ovens were added to those already built. At the close 
of 1902 the total number of coke ovens in the United States was 69,069. 
At the close of 1903 the number had increased to 79,334, a gain of 
10,265. On December 31, 1904, the number of ovens had increased 
to 83,199, a gain of 4,165 over 1903. The number of ovens idle in 
1903 was 1,999 leaving a total of 77,335, which produced 25,274,281 
tons of coke, or an average of 326.8 tons per oven. In 1904, out 
of 83,499 ovens, 6,478 were idle, leaving 77,021 which produced 
23,021,520 tons of coke or 306.7 tons per oven. 

The total number of 77,021 active ovens in 1904 included 2,910 
by-product ovens (an increase from 1,956 in 1903) which produced 
2,608,229 tons of coke (compared with 1,882,394 tons in 1903). From 
this it is seen that the average production of the by-product ovens in 
1904 was 896 tons each.  Deducting the by-product ovens, and the pro- 
duction of by-product coke from the total active ovens and total pro- 
duction in 1904 it appears that there were 14,111 beehive ovens which 
produced 21,013,291 tons of coke, or 283.5 tons per oven. In 1903 
the 1,956 retort ovens produced 1,882,394 tons, an average of 962.4 
tons per oven, while 75,379 beehive ovens yielded 23,391,881 tons, or 
an average of 310.3 tons each. The smaller average production by 
the by-product ovens in 1904 is due to the large number of new ovens 
put in blast during that year, but which were not in operation the early 
part of the year. A plant of Semet-Solvay ovens at Milwaukee, Wis., 
for instance, was fired up May 1, and an Otto-Hoffman plant at 
Duluth, Minn., was not put in blast until August. 

There were under construction at the close of 1904 4,430 new ovens 
of which 832, or 18.8 per cent were of the retort or by-product type. 
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The number of completed retort ovens has increased from 1,165 in 
1901 to 1,663 in 1902, to 1,956 in 1903 and to 2,910 in 1904. The out- 
put from retort ovens has increased from 1,179,900 tons in 1901 to 
1,403,588 tons in 1902 to 1,882,394 tons in 1903, and to 2,608,229 tons 
in 1904. In1902, 5.5 per cent of the total output was from by-product 
ovens; in 1903 the by-product coke was 7.4 per cent of the total; in 
1904 by-product coke made up 11 per cent of the total output. 

Counting each bank of ovens as a separate establishment, the returns 
for 1904 show a total of 506 establishments, as compared with 500 in 
1908. Eighty-two establishments were idle throughout 1904 as com- 
pared with 41 idle plants in 1903.. There were also 10 new establish- 
ments, having a total of 1,265 ovens, which were not completed and 
put in blast at the close of 1904. 

The details of the production of coke in 1903 and 1904 are presented, 
by States and Territories, in the following tables: 


Manufacture of coke in the United States, by States and Territories, in 1908. 


Estab- Yield : Value 
ET Cod used. feel “Gueed. OE 
Short tons. | Per ct. | Short tons. 
Alabama.......-.- 0... 39 | 8,764 381 | 4,483,949 | 60 | 2,693,497 | $7,622,528 | $2.83 
Coloradoa ............ 16 8, 45b 0| 1,776,974 59.3 | 1,053,840 | 3,089,783 2. 93 
Georgia ............... 2 900 0 146, 086 58.5 85, 546 368, 351 4. 306 
Indian Territory...... 5 236 0 110, 088 45 49, 818 221, 542 4.57 
Kansasa................ 9 91 0 30, 503 46.5 14, 194 50, 221 3.54 
Kentucky............. 7 499 0 247, 950 46.5 115, 362 305, 327 2. 65 
Minnesota ............ 1 0 OO rtr EET 
Missouri .............. 2 8 0 8, 004 61.2 1, 839 5,797 8.15 
Montana.............. 4 550 0 82,118 54.9 45, 107 310, 882 6.89 
New Mexico .......... 2 126 0 18,613 59.4 11,050 31, 539 2. 85 
Ohio iios ERIHES 8 440 66 211, 473 68 143, 913 528, 142 3.67 
Pénnsylvania......... 212 , 40,239 1,785 | 23, 724, 207 65.9 | 15,650,932 | 38,969, 101 2. 49 
Tennessee............. 16 2, 439 804 | 1,001,356 54.6 546,875 | 1,706,722 3.12 
Utah 0 eg coca ibas 2 504 A A A Nauarre bow ECN 
Virginia .............. 16 4, 251 142 | 1,860, 225 63.2 : 1,176,439 | 2,724,047 2.316 
Washington........... 6 256 0 73,119 62.4 45, 623 214, 776 4.71 
West Virginla....,.... 136 | 15,613 2,687 | 4,347,160 62.3 | 2,707,818 | 7,115, 842 2. 628 
Illinois................ 5 155 120 
Indiana............... 1 86 0 
Maryland............. 1 200 0 
Massachusetts ........ 1 400 0 
Michigan ............. 2 75 60 |? 1,306, 707 71.3 932,428 | 3,223,064 3. 46 
New Jersey ........... 1 100 0 
New York............. 3 40 500 
Wisconsin............. 2 228 80 
Wyoming ............. 1 :74 0 
Total............ 500 | c 79,334 | d6,175 | 39, 423, 525 64.1 | 25,274, 281 ! 66, 495, 664 2. 63 


a Includes the production of Utah. 
b Included with Colorado. 

e Includes 565 Semet-Solvay, 1,835 Otto-Hoffman, and 56 Newton-Chambers ovens. 
d Includes 490 Semet-Solvay, 779 Otto-Hoffman, and 66 Wilcox ovens. 


* 


. 
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Manufacture of coke in the United States, by States and Territories, in 1904. 


Ovens. | : 


| | | 
Estab- | ! Yield | 


(CR. Wire = ee Coke pro- Total value 
adds ments Built. | e pum incoke, duced. | Brooke: per ton. 
| Short tons. | Per ct. Short tons. 
Alabama.............. 42 | 9,059: 440 | 3,996,578 | 58.6 2,310,219 | $5,716,413 | $2. 443 
Coloradoa............. 15 | 3,419 | 0! 1,376,354! 57.3| 789,060 | 2,590,251 | 3.28 
Georgia ............... 2; 50, O 132,270! 57.3]  75812| 212,697 2.806 
Illinols. .............-- 5 155° 129 | 8,131! 54.6. 4, 439 9,993 | 2.24 
Indiana ..............- 1 | 36 | o | 0 | o | 0 ol 0 
Indian Territory...... 5, — 256 0| 98,87 45.3 44, 808 209, 165 4.67 
Kansas................ 6 : 90 0 14, 525 65 9, 460 | 28, 485 2. 48 
Kentucky............. 7 | 499 O; 140,139) 45.7 64,112 138, 226 | 2.15 
Missouri .............- 2 8 0 3,815| 64 | 2, 446 | 6,115 | 2.50 
Montana .............- | 41 520 0 78,303 | 53 | 41,497 | 280715, 6.77 
Oboe die | 8, 539 14 165,487 | 66 109,284 | 337,606: 83.09 
Pennsylvania ......... ' 217' 42,165 | 1,621 | 22,432,064 | 66.2 | 14,861,064 | 25,027,462 | 1.684 
Tennessee ............ 17 ! 2, 436 190 | 718,181 | 52.8' 379,240 | 905,540; 2.388 
Utahb............. coo. | 2 504 "com Cua AT | EH Mee ES 
Virginia .............. 1 16! 4,345 68 | 1,636,905 | 67.3; 1,101,716 | 1,772,717 | 1.609 
Washington .......... 6 256 0 76, 993 59 45, 432 207,857 | 4.56 
West Virginia. ........ | 137! 16,99 | 1,319] 3,543,338 | 64.4 | 2,283,086 | 8,757,850 | 1.646 
Maryland ............. | 1| — eoo o ! 
Massachusetts ........ 1 | 400 0 
Michigan ............. 2 135 0 
Minnesota ............ 1 50 0 
New Jersey ............ 1 100 0 | 2,046,340 | 71.8 | 1,469,845 | 4,830,621 | 3.286 
New Mexico .......... 2 184 0 
New York............. 3 352 658 
Wisconsin............. 2 308 0 
Wyoming ............. 1 | 74 0 
¿o 506 83,499 | 44, 430 


oros] 64.8 | 23,621,520 | 46,026, 183-| 1.948 


| | 


a Includes the production of Utah. 

bIncluded with Colorado. 

c Includes 895 Semet-Solvay, 1,795 Otto-Hoffman and Schniewind, 56 Newton-Chambers, 66 Wilcox, 
and 98 Rothberg ovens. 

d Includes 160 Semet-Solvay, 658 Otto-Hoffman, and 14 Wilcox ovens. 


Of the 26 States and Territories in which coke was produced in 
1904, there were only 3, whose production is reported separately, 
that exhibited an increase of output as compared with 1903. The 
combined production of Indiana, Maryland, Massachusetts, Michigan, 
Minnesota, New Jersey, New York, Wisconsin, and Wyoming, 95 per 
cent of which was from by-product retort ovens, showed an increase 
of 521,670 short tons, while the total increases in the other 3 States 
amounted to less than 10,000 short tons. The 13 States, reported 
separately, whose production in 1904 was less than in 1903, sustained 
a total loss of 2,184,174 short tons, the net decrease in 1904 amount- 
ing to 1,652,761 short tons, or 6.54 per cent. The production of 
by-product coke increased from 1,882,394 short tons in 1903 to 2,608,- 
229 tons, a gain of 725,835 tons, or 38.6 per cent. The production 
of bechive coke decreased from 23,391,887 short tons in 1903 to 
21,013,291 tons in 1904, a loss of 2,378,596 tons, or a little over 10 per - 
cent. : 
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The most notable decreases in production were among the 3 most 
important producing States. Pennsylvania’s production decreased 
189,868 tons, West Virginia's 424,732 tons, and Alabama's 353,278 
tons. Colorado, fifth in rank in production, was fourth in the amount 
of decrease in 1904, with a loss of 264,780 tons, followed by Tennes- 
see, with a decrease of 167,635 tons. All other decreases were less 
than 100,000 tons. 

The increases and decreases in the several States during 1904, as 
compared with 1903, are shown in the following table: 


Increases and decreases in coke production, by States, in 1904, as compared with 1908. 
[Short tons.] 


Total quantity. Increase. Decrease. 
State or Territory. a cac c CE uM ENDE M E MCA ria M M 
1903. | 1904. Quantity. Per cent.| Quantity. | Per cent. 
——————— a ——— A | AA ——— 
Alabama. iros 2 PA dene | 2,693, 497 | 2,940, 219 AA lo ePRe diis 353, 278 | 13. 11 
Coloradoa ............- eee eee eee ee 1,053,540 789,060 |.......... PA 264,780 | 25,12 
O o: 85,546 | 75,812 NON n: 9,734 | 11.38 
Tliltols e oue queres sm ode: | — 2,926 4,439; 1,513; 517 [.........-. Ie 
Indian Territory................... | 49,818 41,808 1... osse e Rei 5, 010 | 10. 06 
KARA oia deenetecs | 14,194 A e isses 4,794 , 33. 35 
Kelitücky A ebesstedos | 115,902 A | ceres toco: 51,50] — 44.42 
MiISSOUFL daria hu Ene WEE UI. | 1,839 2, 446 607 BOLO" A ee 
Montana A Rev ss Ear RS 45, 107 LUPUS rA DECRE EUST 3,610 8. 00 
New Mexico a io RINT 11,050 18, 673 7,623 690 A ecce r pestes 
A oi rx DOR i E ES 143, 913 109,284 A = 2 |- eee eee eee 34, 629 24. 06 
Pennsylvania...................... 15,650,932 | 14, 861,064 ..........].......... 789, 868 5. 05 
Tennessee MA | 546, 875 379, 240 o ere 167, 635 30. 65 
Virginia ura 1,176,439 | 1,101,716 usas | 74,723 6.35 
Washington ....................... 45, 623 45, 432 eee 191 . 004 
West Virginia...................... 2,707,818 | 2,283,086 |. Lesser uror 424, 732 15. 68 
Indianii rc ts 
Maryland.......................... 
Massachusetts ..................... 
MICDIPRT. osse ooo br RILERETSAN | 
Minnesota ..................... ees. 929,502 | 1,451,172 ; 521,670 AA | oomen Pew 
New Jersey .................. Lees 
New Yolk sont ced ou aceasta ee se 
WiSCONDSID..........ooooooomomoo.... 
Wyoming sos essed ike eees sek ee: | 
Toll | 25, 274, 281 | 29,021,030 A e nil ee PEE T 1,652, 761 6.54 


a Includes Utah. 


PRODUCTION IN PREVIOUS YEARS. 


The earliest record of coke production in the United States is that 
contained in the census report for 1880. In that year the total pro- 
duction of coke amounted to 3,338,300 short tons. Five years prior 
to that date, according to statistics compiled by the American Iron 
and Steel Association, the use of coke in iron furnaces exceeded that 
of anthracite coal. The same authority states that prior to 1855 most 
of the iron made in this country was made with charcoal. In that 
year anthracite took the lead and maintained it until passed by coke 
in 1875. Six years earlier coke had taken the lead over charcoal. 
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Now very little iron is made with anthracite, and charcoal is used only 
for making special brands of pig iron. A comprehensive idea of the 
growth of the coking industry in the United States is obtained by 
dividing the history of the last twenty years into five-year periods. 
The average production for the three years, 1880 to 1882, was about 
4,000,000 tons & year. In the five years.from 1883 to 1887, inclusive, 
the average production amounted to 5,980,459 short tons. The aver- 
age for the next five years, from 1888 to 1892, was nearly double that 
of the preceding five years, amounting to 10,533,918 tons. This 
period was followed by the panic years of 1893, 1894, and 1895, and 
the coke production showed only a small increase in the next five 
years, averaging during that time 11,418,536 tons per year. The 
return of prosperous conditions which began in 1896 has shown no 
decided setback since that time, and the production of coke during 
the five years from 1898 to 1902, inclusive, obtained an average of 
20,689,347 tons, and exceeded for the first time a total of 25,000,000 
tons in 1902. The average production in 19U3 and 1904 was 24,447,900 
short tons, an increase of 18 per cent over the average for the five 


years from 1898 to 1902, inclusive. 
In the following table are consolidated the statistics of the manu- 
facture of coke in the United States from 1880 to 1904, inclusive: 


Statistics of the manufacture of coke in the United States, 1880-1904. 


Estab uiid oke Total value vee of! yield 
Year, lish- Build- Coal used. a of coke at s rib. f coul 
ments. | Built. ing. . ovens, per ton. in coke. 
Short lona. Short tons. Per ct. 
1880). A 186 | 12,372 | 1,159 5, 237, 741 3, 338, 300 $6, 631, 267 | $1.99 63 
A 197 | 14,119 | 1,005 6, 016, 662 4, 113, 760 7,125,175 1.88 63 
1882:..........-. 215 | 16, 356 712 7,577,648 4,793, 321 8,462,167 | 1.77 63 
DSBS AAA 231 | 18,304 407 8, 516, 670 5, 464, 721 8, 121, 607 1.49 64 
1851... c Iis | 250 | 19, 557 812 7,951, 974 4, 873, 805 7, 242, 878 1.49 61 
AAA 233 | 20,116 432 8,071, 126 5, 106, 696 7,629, 118 1.49 63 
LB RG oi ad nde ees 222 22,597 | 4,154 10, 688, 972 6, 845, 369 11,153, 366 1.63 64 
I8 exa as 270 | 26,001 3, 584 11,859, 762 7,611, 706 15, 321, 116 2.01 64 
EBB p 261 | 30,059 | 2,587 12, 945, 350 8, 510, 030 12, 445, 963 1. 46 66 
1 AAA 252 | 34,165 | 2,115 15, 960, 973 10, 258, 022 16, 630, 301 1.62 64 
E A 253 37,158 | 1,647 | 18,005,209 | 11,508,021 | 23,215,302 | 2.02 64 
A 243 | 40, 245 911 16, 344, 540 10, 352, 688 20, 323, 216 1.9 63 
S92 eoo r EE 261 42,002 | 1,893 18, 813, 337 12, 010, 829 23,536, 141 1. 96 64 
1898... csv zz 258 | 44,201 717 14,917,146 9, 477, 580 16, 523, 714 1.74 63.5 
I8 b oras ER 260 — 44,772 591 14, 348, 750 9, 203, 632 12, 328, 856 1.34 | 64 
1890.2 6er bs 265 | 45, 565 638 20, 84%, 323 13, 333, 714 | 19, 234, 319 1.44 64 
1396 is 341, 46,944 383 18, 691, 42 11, 783, 773 21, 660, 729 1.837 63 
1897. aus us Ene 336 ; 47,608 575 20, 907, 319 13, 288, 984 22, 102,514 1. 663 63.5 
1898. ains 341 | 48,383 | 1,048 25, 249, 570 16,047,209 | 25, 586, 699 1.594 63.6 
1899... o eh 343 | 49,603 | 4,037 30, 219, 343 19, 668, 569 | 34, 670, 417 1.76 65.1 
1900.45 kr RES 396 | 58,484 | 5,804 32,113, 543 20, 533, 348 ! 47, 443,331 2.31 63.9 
1901... zou es 423 | 63,951 | 5,205 34, 207, 965 21, 795, 883 | 44, 445, 923 | 2.039 63.7 
1902. ds 456 | 69,069 | 8,758 39, 604, 007 25, 101, 730 63, 339, 167 2. 49 64.1 
pois c | 600, 79,834 | 6,175 39, 423, 025 25, 274, w1. ¡ 66, 498, 664 2.63 64.1 
506 | 83,499 | 4,430 23, 621, 520 46, 026, 183 1. 948 64. 8 


36, 468, 270 


| 
| 
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The statistics of the production of coke in each State and Territory 
for the last six years, and the total annual production since 1880, are 
shown in the following tables. During the twenty-five years covered 
by these reports there have been seven in which the production 
decreased as compared with the preceding year. The most notable 
decreases were those shown in the production of 1893 and 1894, and 
were due to the panic and depression which made those years memor- 
able in our recent industrial history. The temporary boom of 1895 
was followed by another period of depression in 1896, which was also 
reflected in a decreased coke production. The slight decrease of 1903 
was due to a natural reaction from the abnormal production of the 
preceding year, aided by the unsettled conditions of a Presidential 
year, and a slump in the iron trade which occurred during the summer 
months. 


Quantity of coke produced in the United States, 1899-1904, by States and Territories. 


[Short tons. ] 


State or Territory. 1899. 1900. 1901. 1902. 1903. 1904. 
Alabama ...... lon 1,787,809 | 2,110,837 | 2,148,911 | 2,552,246 | 2,693, 497 2, 940, 219 
Coloradoa................... 530, 424 618, 755 671,303 | 1,003,893 | 1,053,840 789, 060 
E o ee eens 50, 907 73, 928 54, 550 82, 064 85, 546 75, 812 
Indian Territory ............ 24,339 38, 141 37,374 49, 441 49, 818 44, 808 
Kansas isis 14, 476 5, 918 7,138 20, 902 14,194 9, 460 
Kentucky unicas ia 81,095 95, 532 | 100, 285 126, 879 115, 362 64,112 
E A 2, 860 2, 087 4,749 5, 780 1, 839 2, 446 
Montana .................... 56, 376 54, 731 $7,004 58, 463 45, 107 41, 497 
New Mexico................. 44,134 44,774 41, 613 23, 296 11,050 18, 673 
ODO 262625. id 83,878 72,116 108, 77 146, 099 143, 913 109, 284 


Pennsylvania ............... 613,577, 870 ¡ 13,357,295 | 14,355,917 , 16,497, 910 | 15,650, 932 ¡ 14,861,064 


Tennessee ................... 435, 308 475, 432 404, 017 960, 006 546, 875 379, 240 
joi —€———Ó (a) (a) (a) (a) (a) (a) 
Virginia dis | 618, 707 685, 156 907,130 | 1,124,572 | 1,176,489 1,101,716 
Washington ................. 30, 372 33, 387 49, 197 40, 305 45, 623 45, 432 
West Virginia ............... 2,278,577 | 2,358,499 | 2,283,700 | 2,516,505 | 2,707,818 2, 233, 086 
Hilos iue o 2 
Tid Na. aos l ee 
Maryland sec sed steed seo uuosa] sande see Ez 
Massachusetts ............... (€) 
Michigans owen ee ER EP EET 506, 730 564, 191 598, 869 932, 428 1, 455,611 
New Jersey. vesica PA 
New York o osinicini eere (€) 
Wisconsin ................... 33, 437 
Wyoming.................... 15, 630 | 

Tol. ee xxt 19, 668, 569 | 20, 533, 348 | 21,795,883 ¡ 25, 401, 730 | 25,274,281 | 23,621,420 


a Colorado includes Utah. 
b Includes production of New York and Massachusetts, 
e Included with Pennsylvania. 
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The annual production since 1880 has been as follows: 


Quantity of coke produced in the United States, 1880-1904. 


[Short tons. ] 
Year. Quantity. | Year. | Quantity. Year. Quantity. 
| 

A 3,338,300  1889................. l 10,258,022 | 1897... ea | 13, 288, 984 
TSS A ILES 4,113,760 || 1890................. 11,508,021 || 1898................. 16, 047, 209 
ju, P 4, 793,321 || 1891... csc cece ween | 10,352,688 | 1899................. 19, 668, 569 
1883 323i d ees 5,404,721 0 189222020226 esos 12,010,829 | 1900.................| 20,533, 348 
A 4,873,805 | 18% ooocooconccnooo 5 9,477,580 | 1901.22... eee eee | 21, 795, 883 
Ice 5,106,696 | 1894................. 9, 203, 632 | 1902................. ' 25,401, 730 
de 6, 845, 369 || 1885................. 13,333,714 || 1903................. ! 25,274, 281 
TOS 7 oe sheer ee 7,611, 705 | 1896. d od uci 11,788,773 || 1904................. 23, 621, 520 
AN 8, 540, 030 ' | 


NUMBER OF COKE WORKS IN THE UNITED STATES. 


The total number of establishments manufacturing coke in the 
United States for each year since 1880 is shown in the following table, 
together with those reported for the census years ending June 30, 
1850, 1860, 1870, and 1880. For the details in regard to the number of 
establishments in each State the reader is referred to the discussion 
of the production of coke by States in the subsequent pages of this 
report: 


Number of coke establishments in the United States since 1850. 


Year. Number. Year. Number, 
LP ORNS APP EPE E ERSTES a a go IP EAS CRE 243 
LOGO LON YORE) ici ces ssi rm od 21 1B, DOCE NOT SL sccsciciconicsioranaada | 261 
1870 (census year)..............-- ARA 25 || 2898, December3l ....- 2 ov rr rar mr 258 
dle v FOOL) ica rc e 149,11 1004, DECOM DOE SL .... 7222s 0 5o pan sms 260 
THA, DOCOMO Bl... onsoseséatupbehaba 186 1990, DecombDer 81 .1:.., 50208 009a99 95e 265 
LI ASCE Dl dormir uz tez 197 1896, December 31 .............. == E 241 
Gl. UU. code RO CERTTISTTITST IA 215 || 1897, December 31 ...... — — 336 
IER DecomDOrBll..ll4al.2aeeetso s» ^ize 231 1898, December 31 ..........oooooooomoo. 341 
HK Denm Bl,.aceeKegseesénezss4du»Ss 250 || 1899, December 81 ...........ooooooonoa 343 
1885, December 31..............ooooooo.. 233 1900. .DACOMDOTDL ecooesorstsoe n EAS RAE 396 
LIN, Lecambor 0l... . 2220226609 229072 222 1901. December BLl.i..22.::222 2022252222» 493 
IDE SPOUGIIDGE a PETERT STTTS TTTS T70 i 1902, December Sl + iocicióórirricionapa 456 
PIDO Misericordia 261 1908, December 31 .....oooon.....¿ MONTY 500 
1889, December 81..................-... 253 || 1904, December 31 ..............-- e e oe 506 
1890, December 31.....................-. 253 


The 506 establishments which were in existence on December 31, 
1904, included 10 with a total of 1,265 ovens, which were not entirely 
completed before the close of the year and did not contribute to the 
production in 1904. There were also 82 establishments, having a total 
of 6,418 ovens, whose ovens were not operated at all during the entire 
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year. These idle plants were for the most part comparatively small, 
averaging 79 ovens to the establishment. The average number of 
ovens to each establishment in blast in 1904, was 182. 

In this report the word ‘‘establishment” is used to designate the 
number of banks of ovens which were in existence, whether operated 
or idle, and whether they reported from one central office or separately. 
Prior to 1896 it was customary to include under one establishment all 
the coke works reported from one general office; hence there is an 
apparently large increase in the number of establishments in 1896 as 
compared with the preceding years. 

Excluding the number of establishments which did not produce coke 
in 1904—that is to say, 82 old ones that were idle and 10 new ones 
which had not begun operations—the total number of active plants 
last year was 424, a little over two and one-quarter times the number 
which produced coke in the United Statesin 1880. In that year there 
were 186 coke-making establishments in the United States, which pro- 
duced a total of 3,338,300 tons, an average of 17,948 tons to each 
establishment. In 1904, considering each bank of ovens as a separate 
establishment, the average productive capacity for each active plant 
was 55,711 tons, or 3.1 times the average producing capacity in 1880. 

The following tables show the number of coke ovens in existence in 
each State and Territory for the six years from 1898 to 1903, and the 
total number of ovens in existence in each year since 1880. "The 
increase in the number of ovens in the four years from 1900 to 1904 was 
more than the increase in the eleven years from 1889 to 1900. The 
83,409 ovens completed at the end of 1903 include 2,910 by-product 
recovery ovens. 


Number of coke ovens in each State at the close of each year, 1899-1904. 


State or Territory. 1899. 1900. 1901. 1902. 1903. 1904. 
A A 5,599 6, 529 7,136 7,671 8, 764 9, 059 
COlIOIRO irte 1, 243 1, 488 2, 060 3, 010 3,455 3, 419 
GOOTEIS uoce rad pues Tex Xs ee eens 850 480 510 492 500 500 
o sete ee ta et eel Sac 130 1561 154 149 155 155 
AGA eM POM 52 54 54 50 36 36 
Indian Territory... ore iia 130. 230 230 280 286 286 
¿A iade oes 95 : 91 98 97 91 90 
Kentucky 2.0... ccccccceccecceccceeecceeee 300 | 458 461 | 485 499 499 
A osse ete sce weet ws ea ol PI eee ree amar ea eaae per 200 200 
Massachusetts. ..........0. 000. cece eee eee 400 400 400 400 400 400 
MICHIGAN, A Ewa avert coeds A well ce Ede es 30 75 75 135 
NEDBHOSOU ac il o haters durs 50 
ATISSOUT ui raid ene Td ale 12 10 9 8; 8 | 8 
MI NR UNE EE 303 342 328 110 | 555 | 520 
In ML. qe P | 100 100 100 
New Mexico aii EAR EEREWARE 126 126 126 126 | 126 134 
New YOPR shes save sore o e a Cata 25 30 30 30 | 40 852 
O10 sisi esu ue UA reddens 385 369 119 | 449 | 440 539 


Pennsylvania ........eccecececcecceceeess 27,591 ! 32,548. 34,906. 36,609 40,239 | 42,165 
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Number of coke ovena in each State at the close of each year, 1899-1904—Continued. 


State or Territory. 1899. 1900. 1901. 1902. 1903. 1904. 
Tenes Dios 2,040 | 2,107 2,135 | 2,269 2, 439 2, 436 
A O A 104 204 204 404 504 504 
Via ias 1,588 2, 331 2,775 | 2,974 4,251 4,345 
Washington. o. iia 90 90 148 231 e 256 256 
West VIrgiMiA.....ooocooocccoccccnnccnns 8,846 | 10,249 | 11,544 | 12,656 | 15,613 16, 929 
WisCONDSID.....ooooococcocccncccccncnnonos 120 120 120 120 228 308 
Wyoming a 74 74 74 74 74 74 

Volts claras 49,603 | 58,484 | 63,951 | 69,069 | 79,334 | 83, 499 


Year. Ovens. Year. Ovens. Year. | Ovens. 

1900 ac ess bn | 12,372 ' 1889.................-- 34,165 || 1897.........- sese | 47,668 
E LL ee ee ee | 34,119 || 1890............ sse 37,158 || 1898............. sese 48,383 
oca cias | 16,356 | 1891...... seen 40,057 || 1899............... e. 49, 603 
Mo. ore he tna aaa ' 18,304 | 1892............ssesus- 42,002 || 1900..........-. see 58, 484 
LL MOM | 19,557 |] 1898...........- esee. 44,201 || 1901..................- 63, 951 
1885.00... cesses | 90,116 | 1894........ esses 44,772 || 1902........... sess 69, 069 
LL NN | 22,097 ESA 45,565 | 1903............. sess 79,334 
IHRE A heath case 26,001 | 1896.......... eee 46,944 || 1904.............ssuss- 83, 499 
TI MPO | 30, 059 | 


A statement of the number of ovens in course of construction at the 
end of each year since 1880 is shown in the following table. It is not 
intended to show by this the increase in the number of ovens from 
year to year, nor does it include the new ovens completed during any 
one year. It exhibits merely the condition of the industry as repre- 
sented by plants under construction at the close of each year. 


Number of coke ovens building in the United States at the close of each year, 1880-1204. 


| 


Year. Ovens. | Y ear. Ovens. Y ear. Ovens. 


| mso 

A 1,159 | o chee gone do RED 2,115 | 1897... 575 
| MR RENTE 1,005 | 1890........... cesses ET esce seen 1,048 
1882..... cce nens E Ls cesses E cesses 4, 037 
BGS LE e A n 407 || 1892......... esee seen 1,893 | 1900......... esee | 5, 804 
E RM ea ene 812 || 1893..........- esee E eese ! 5, 208 
ino 432 | 1894....... Lesen NET A | 8,758 
| NND 4,154 |! 1895......L esses 638 | 1908... eese 6,175 
V NER 9,594 || 1896....... esee 983 || 1904... 4,430 
| LH MOSTRE 2, 587 | | 


VALUE OF COKE PRODUCED. 


In the following tables are presented statements showing the value 
of the coke produced in each State during the last six years, and the 
total value of the coke product of the United States each year since 


— a ~- - 


EN X 
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1880. The effects on the coke trade of the fuel famine caused by the 
strike in the anthracite region of Pennsylvania are shown by the greatly 
increased value of the coke product in 1902 and 1903. The amount of 
coke produced in the United States in 1903 exceeded that of 1901, two 
years before, by 3,478,398 short tons, or 16 per cent, while the value 
showed a guin of $22,052,741,or nearly 50 per cent. The return to 
more normal conditions in 1904 is exhibited by a decrease of 1,652,761 
tons, or 6.54 per cent, in the quantity of coke produced, and a decline 
of $20,472,481 in the value. The average price obtained for the coke 
sold in 1904 was the lowest in the last five years, but was higher than 
for the seven years preceding 1900. 

The following tables show the value of the coke produced in each 
State and Territory during the last six years, and the value of the 
total product for each year since 1880: 


Total value, at the ovens, of the coke made in the United States, 1899-1904, by States and 


Territories. 

State or Territory. | 1899. 1900 1901 1902 | 1908 1904 
Alabama .................... $3, 634, 471 | $5,629, 423 | $6,062,616 | $8, 300, 838 | $7, 622,528 | $5,716,413 
Colorado .................... a 1,333, 769 |a1,746, 732 |a1,626,279 |a2, 754,341 (a 3,089, 783 2, 590, 251 
E l |  116917| 210,646 | 154,625 | 298,969 | 368,851! 212,697 
Indian Territory ............ 71, 965 152, 204 164, 834 202, 921 227, 542 209, 165 
Kansas ...................... 30, 817 14, 985 15, 079 64, 702 50, 221 23, 485 
Kentucky ................... 161, 454 235, 505 208, 015 817,875 305, 327 138, 226 
Missouri ..................... 5, 520 5, 268 9, 968 14, 450 5,797 6,115 
Montana .................... 356, 190 837,079 837, 381 360, 927 310, 882 280, 745 
New Mexico................. 99, 217 130, 251 118, 368 74, 061 31, 539 (b) 
ONG sins oi i 255, 129 194, 042 | 299, 430 492, 793 528, 142 337, 606 
Pennsylvania ............... c22, 881,910 ¡ 29, 692, 258 | 27,066, 361 | 38,451,722 | 38,969,101 25,027, 462 
Tennessee ................... 850,686 | 1,269, 555 952,782 | 1,597,041 | 1,706,722 906, 640 
A ee | (4) (d) (d) (d) (d) (d) 
Virginia ¿cocina es | 1,071,284 | 1,464,556 | 1,483,670 | 2,322,228 | 2,724, 047 1,772,717 
Washington ................. 151,216 160, 165 239, 028 199, 195 214,776 207, 357 
West Virginia ............... 8,480,408 | 4,746,633 | 4,110,011 | 5,833,226 | 7,115,842 | 3,757,850 
Illinois is 
Indiana ..................... | "e 
Maryland |... oes es teed | Cei eas | 
Massachusetts ............... (e) 

e AAA AN 1,454,029 | 1,607,476 | 2,063,894 | 3,223, 064 4, 840, 554 
New Jersey ..................|].... e eene 

New York .........- erae (e) 

Wisconsin ..................- | 125, 389 

Wyoming.................... | 88, 510 

Total islas | 34, 670, 417 | 47,443,331 | 44,445,923 | 63,839,167 | 66,498,664 | 46,026, 183 

a Includes value of Utah coke. d Included with Colorado. 

b Included with miscellaneous establishments. e Included with Pennsylvania. 


c Includes Massachusetts and New York. 
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Total value, al the ovens, of the coke made in the United States, 1880-1904. 


Year. Value. | Y car. Value. Year. Value. 

1880.4 Sot ec RU $6, 631, 265 : o docens eens $16,630, 301 | 1897............. s... $22, 102, 514 
dianas 1.4125. 145-4. TRIO ts e a a IS A AAA 25, 586, 699 
ARA 8,462,107 || TB cir 20,393,216 || 1890... ic 34, 670, 417 
1883 5 exacte eye 8,121,007 || 1809 ii ras 23, 536, 141 AAA 47, 443, 331 
1584.11 orc oe eR 7,242,878 || 1803.75. conari uua 16,523, 714 | Wip aa 44, 445, 923 
IBSO tee aes saree 7,629,118 || 1894................- 12, 328, 856 |! 1902: tras 63, 339, 167 
ESS6 cds 11,153,366 1.318995... vc io be 19,234, 319 || 1903... eco cai 66, 498, 664 
1887.21: 529 oy mS 15,321,116 | 1896................. 21,660, 729 || 1904................. 46, 026, 183 
li. MM O 12, 415, 963 | 


From the preceding statements, showing the quantity and value of 
the coke produced in a series of years, the following tables have been 
prepared. These show the average price per ton obtained for the 
coke product in each State and Territory for the last six years, and the 
average price of the total product since 1880. These average prices 
are obtained by dividing the total value by the total amount of coke 
produced or sold. Althouyh the figures may be accepted as indicating 
the general tendency of prices, they do not always represent the actual 
selling value of the coke, as has already been shown. Some of the 
largest producers of coke consume their entire product in their own 
blast furnaces. In some such cases the value of the coke is given at 
the actual cost of production; in others it is based upon the cost of 
production, adding a percentage of profit on the coking operations; 
and in still other cases the values are based upon the marketed product 
of a similar quality of coke in the immediate vicinity. These condi- 
tions, however, continue without material change from year to year, 
so that the prices as given may be generally accepted as indicating the 
general condition of the market. 

The highest average price in the period of twenty-four years was 
that of 1903, when the average for all qualities and in all States reached 
as high as $2.63, an increase of 14 cents, or 5.6 per cent over 1902, 
The average price for all coke sold in 1902 exceeded by 45 cents, or 29.1 
per cent, that of 1901, and was 18 cents, or 7.8 per cent above that of 
1900, when the prices of coke reached the highest point prior to 1902. 
As previously explained, the high average prices obtained in 1902 and 
1908 were due to the anthracite-coal strike and to the shortage of fuel 
caused thereby. Last year opened with coke in good demand and 
with prices fairly satisfactory. The slump in the iron trade, however, 
which occurred during the summer of 1904, resulted in an overpro- 
duction of coke with the natural result that prices declined sharply, 
and, although the market recovered and business took on a ‘‘ boom” 
character in the later months of the year, the average prices for all coke 
sold during the year was the lowest since 1899, 
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Average value per short ton, al the ovens, of the coke made in the United States, 1899-1904, 


. by States and Territories. 
State or Territory. 1899. 1900. 1901. 1902. 1903. 1904. 

AlISDRIUB ooo NS $2. 03 $2. 667 $2.82 $3. 25 $2. 83 $2. 443 
Coloradoa.......... ves e blam cud AR RE 2.51 2.82 2. 42 2.74 2. 93 3. 28 
[0,4 EN DM DD 2. 30 2. 849 2.83 3. 643 4. 306 2. 806 
Indian Territory ......................... 2. 96 3.99 4.14 4.10 4.57 4.67 
4 LO; AP PT 2.13 2. 52 2.11 2.617 3.54 2. 48 
KENUUCKY ninia 1.99 2. 465 2.07 2. 605 2. 65 2.15 
MISSOUIM ui 1.98 2.52 2. 099 2.50 8.15 2. 50 
QD iT EDI" en 6.32 6. 159 5.918 6.75 6. 89 6.77 
New Mexico .....-.......ccceeeeceeeeeees | 2.25 2.909 | 2.84 3.178 | 2.85 (b) 
ONO a nex deste n xd ces ! 8. 04 2. 69 2.75 3.37 3. 67 8. 09 
Pennsylvania .........oooonomomooooomooso , €1.69 2.22 1.885 2.33 2. 49 1. 684 
Win c Dis ts a 1.95 2.67 2. 358 2. 85 3. 12 2. 388 
ji e (d (4) (4) (d) (d) (d) 
Virginia SM TTA 1.73 2. 137 1. 635 2. 065 2. 315 1.609 
Washington........................ eres 4. 98 4.797 4. 858 4.94 4.71 4.56 
West Virginia............................ 1.53 2. 01 1.80 2.318 2. 628 1. 646 
TUDO in 

niri A RC | ES 

E ou. cscs moasa O A 

Massachusett8......ooooooooomomooomoo... (e) 

Michigan ii rs ds sica 2.87 2. 849 8. 446 8. 46 3. 28 
New Jersey ui gae eie 

New YOFE 1o o dssueE co a E ERRRRERE EE (€) 

WISCONSID ases 8. 75 

W VOMUIND sirio 2. 46 

AVOIHEO. id 1. 76 2.31 2. 039 2.49 2. 63 1, 948 
a Includes Utah. d Included with Colorado. 
b Included with miscellaneous. e Included with Pennsylvania. 


c Average value, including New York and Massachusetts. 


Average value per short ton, at the ovens, of the coke made in the United States, 1880-1904. 


Year. Value. | Year. Value. Year. | Value. 
S ERR RE $1.99 || 1889..................... $1.62 || 1897...................-- | $1.663 
A ede : A 2.02 || 1898............. sese 1.594 
LL NONEM | 1.77 | 1891.. ceeocee sereni 1.97 || 1899............ se 1.76 
E E NEUE AME, 149. E girl: 1.96 || 1900...............-. eens 2.81 
A 1.49 | A 104 | 190] ocior et 2. 089 
(|. NANOPRESS ):49 IB s eto coats 1.34 || 199..................--- 2. 49 
S NM RERO RE 1.63 || 1806.........0..e0ceeeeee 1.44 113908: AA 2.63 
188À ote ais traia 2.01 || 1896.............-. 0002. 1.887 || 1904..............ses eee 1.948 
A 1.46 | 


RANK OF COKE-PRODUCING STATES. 


In the following table is shown the relative rank of the States and 
Territories in the production of coke from 1880 to 1904. Pennsylva- 
nia has headed the list during this entire period, while Alabama and 
West Virginia have for the greater portion of the time contended with 
each other for second place. In 1902 Alabama replaced West Virginia 
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as second in rank, the industry in the latter State having been dis- 
turbed by labor strikes. West Virginia recovered her former position 
in 1903 by a narrow margin and lost it again in 1904. 


Rank of the States and Territories in production of coke, 1880-1904. 


| 
State or Territory. 1880. | 1881. | 1882. | 1883. | 1884. | 1885. | 1886. 1887. | 1888. | 1889. |1890. 
i | 


a | 
Pennsylvania ..... 1 1 1 1 1 1 1 1 1 l| 1 
West Virginia ..... | 2 2 2 2 3 3 4 2 2 3 3 
Alabama ....... er 5 5 4 3 2 2 2 4 3 2 2 
Colorado .......... 7 6 6 5 5 5 5 5 5 5 6 
Tennessee ......... 3 3 3 4 4 4 3 3 4 4 5 
MIERIBIB AA eae A A 8 7 7 6 6 6 6 4 
Ohio. .............. 4 4 5 6 8 8 8 7 8 8 8 
MODUS A A EE exea useless Perd 15 tasa 16 12 10 11 
Georgia............ 6 ' 1 1 7 6 6 7 8 7 7 10 
Kentucky ......... | 9 10 10 11 12! 13 Mo | 9| 12, 7 
Washington zoe lil laca coast 14 14 15 mi 10| 17 13 
New Mexico ......]........'........ 12 12 9 9 10 13 14 18 9 
Indian Territory .. 11 | 11 11 13 13 12 12, 14| 16] 15 17 
Utah eec sie tes y O NS EA AS ATA 19 19 
ML AA A A A A AA A aut ud A 18 ' 9 14 
Kansas ............ 10 9 9 10 11 11 9| lol n| 1 12 
o REESE ev PL ERE O MORENO 13 9 13 14 15 
Ilinois ............ 8 8 8 9 10! 10: | 15 16| 13| 18 
MISSQUIT A A O A nu VE JE ME Uses e m IE LE 17 17 16 16 


| 1899. 1900. 1901. 1902. 1903. 1904. 


State or Territory. | 1891. | 1892. | 1893. | 1894. | 1595. | 1896. | 1897. | 1898, 

A PA! A tere m. MEN T SEA: lo TEC PK NER RIEN 
Pennsylvania...... 1 1 1 1 1 1 1 1 145.1 1 1 1 1 
Alabama........... 2 2 2 3 2 3 3 8 3 3 3 | 2 3 2 
West Virginia...... 8 3 3 2 8 2 2 2 2 2 2 3 2 3 
Virginia ........... 6 6 6 6 6 6 5 4 4 4 4 4 4 4 
Colorado........... 5 4 4 4 5 4 6 5 5 5 5 5 5 5 
Massachusetts dalt al dad liza 7 7 6 7 7 6 
Tennessee ......... 4 5 5 5 4 5 4 6 6 6 7 6 6 7 
Mary ANG A E A A O A O A A A A AEE 8 8 
Ulises eub eo: 14| 13| nj] 12] Wl 14| 15| 13 | 16| 15| 12| 10| 9 9 
MICNIRAN OA RN. RA taux Roc A A EE NON 20 | 14 | 11 10 
NOW York coca las 13 11 12 16 12 14 | 15| 16| 16; 16 | 16 11 
Wisconsin.......... 9 11 12 18 17 17 16 10; 13, 12| 13. 12, 15 12 
New Jersey o oes need A qu dos vere eiae Me A eu merae rar at heed 13 13 
Ohio ............... | sf s| 1| s8| 8| 7| 7| 37 | sl 10| 8| 8| 10| 14 
Georgia ............ ru 7 7 7 7 9 | 9 9° 11 9| 11; 11] 14 15 
Kentucky.......... 10 9 8 9 9 10 10 15: 9| 8] 9| 9, 12 16 
Washington ....... 16 15 16 16 13 11 13 12 14 17 14| 17 | 18 17 
Indian Territory... 13 16 15 19 16 13 11 11 17 14| 17 | 15| 17 18 
Montana........... 11 10 9 10 10 8 8 8| 10; 11/ 10; 13| 19 19 
Minnesota Socios adessent xe A eae veu nd nova dal A A ort aei | Sense ote 20 
New Mexico....... 20 | cece 18 15 14 12 21 17| 12; 13) 15] 18| 21 21 
Kansas ............ 12 12 14 13 15 18 17 18 19; 19| 19, 19| 20 22 
Illinois ............ 17 18 21 21 20 20 20 19| 22| 22| 22| 2| 23 23 
Wyoming.......... 19) easy 20 17 18 15 14 16| 18; 18] 18] 20| 22 24 
Missouri ....... eer 15 14 17 20 21 21 19 21, 20, 20) 21| 21! 24 25 
Indiana............ 18 17 19, 14 19 19 18 20). 2L p 2 A Pye eee D [Re 
Texas.............. Quen bala Sebas ! seine 22 22 li | ss wide! A dale A PR PP 
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COAL CONSUMED IN THE MANUFACTURE OF COKE. 


The determination of the quantity of coal consumed in the manu- 
facture of coke is to a considerable extent a matter of estimate, as a 
large quantity of the coal so used is charged directly into the ovens 
from the mines without having been previously weighed or measured* 
The only method of ascertaining the quantity of coal thus used is by 
the amount paid to the miners for mining, which is based sometimes 
upon the measured bushel or ton and sometimes by the cubical con- 
tents of the mine car, all of which standards are apt to differ materi- 
ally from that of the weighed ton or bushel. There are comparatively 
few establishments in this country at which the quantity of coal made 
into coke is accurately ascertained, though as the industry becomes 
better organized greater attention is being paid to exactness in this 
regard, and year by year the quantities as presented in the following 
tables become more accurate. It is still necessary, however, to esti- 
mate a large amount of the coal consumed in the manufacture of coke. 

A considerable quantity of the coal which is not run directly from 
the mines to the coke ovens is crushed and washed before coking. In 
such cases the weight of this coal before washing is given approxi- 
mately. In other cases the weight after the slate, pyrite, and other 
impurities have been removed is reported for the weight of the coal 
charged into the ovens. In still other instances coke ovens have been 
constructed chiefly for the purpose of utilizing the slack coal produced, 
in which cases little or no account is taken of the weight of the coal. 
It can readily be seen therefore that any statement as to the quantity 
of coal used in the manufacture of coke is necessarily approximate, 
but, as these differences appear from year to year, the statistics as 
collected may be accepted as sufficiently accurate for comparative 
analysis. As has been stated in previous reports of this series, an 
apparent discrepancy appears between the statements regarding the 
quantities of coal consumed in the manufacture of coke as published 
in the chapter on coal production and those presented herewith. These 
discrepancies are in general due to the fact that a large quantity of coal 
is shipped to ovens at a distance from the mine. Where this is the 
case the tonnage so shipped would be included in the shipments, the coal 
statistics showing only the quantity of coal made into coke at the ovens. 

The quantity of coal used in the manufacture of coke, as obtained 
for this report, in the several States and Territories, from 1899 to 
1904, and the total quantity used each year since 1880, are shown in 
the tables which follow. 
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Quantity of coal used in the manufacture of coke in the United States, 1899-1904, by States 
and Territories. l 


[Short tons.] 
l 
State or Territory. 1899. | 1900. | 1901. 1902. 1903. ' — 1904. 
e 
Alabama .................... 8,028,472 | 3,582,547 | 3,849,908 | 4,237,491 | 4,483,942 3, 996, 578 
Colorado .................... a 898,207 | @997,861 |31,148,901 |a1,695,188 |a1,776,974 | «1,376,354 
Georgii. scorre sce eres 78, 098 140, 988 89, 919 129, 642 146, 086 132, 270 
Indian Territory ............ 59, 255 79, 534 74,746 110, 934 110, 088 98, 847 
Kansas RHENO 26, 988 10, 303 11,629 85, 827 30, 503 14, 525 
Kentucky ...... T PE 151, 503 190, 268 204, 297 265, 121 247, 950 140, 139 
Missouri ..................... 5, 320 8,775 9,041 10, 430 8, 004 8,815 
Montana «ue Lore Ta 110, 274 108, 710 102, 950 99, 628 82,118 78, 303 
New Mexico................. 68, 594 74,261 72, 850 40, 943 18, 613 (b) 
ONG 222 ei ias 142, 678 115, 269 162, 624 219, 401 211, 473 165, 487 
Pennsylvania................ c 19, 930, 419 | 20, 239, 966 | 21,736,467 | 25,017,326 | 23,724,207 | 22, 432,064 
Tennessee ................... 719, 995 854, 789 739,246 | 1,025,864 | 1,001, 356 718, 181 
LS ae ee (4) (d) (d) (4) (d) (d) 
Virginia ....o..ooccccccccono.. 994,635 | 1,083,827 | 1,400,231 | 1,716,110 | 1,860,225 | 1,686,905 
Washington ................. 50, 813 54, 310 78, 393 68, 546 73,119 76, 993 
West Virginia ............... 3,802,825 | 3,868,840 | 3,734,076 | 4,078,579 | 4,347,160 | 3,548,338 
Illinois 2: oe sis 
AA cedri Us | 12 
Marviand.s sn e e eR 
Massachusetts ............... (e) 
e as 708,295 | 793,187 | 852,977 | 1,806,707 | 2,054,471 
Minnesota ................... pee | 
New Jersey .................. tM m HC | 
New York ................... (e) | | 
Wisconsin ................... 54,950 ' 
Wyoming.................... 32, 100 | 
Tola 30, 219, 343 | 32, 118, 543 | 84, 207, 965 | 39, 604, 007 | 39, 423, 525 | 36, 468, 270 
a Includes coal coked in Utah. c Includes Massachusetts and New York. 
b Included with miscellaneous. d Included with Colorado. 


e Included with Pennsylvania. 


Quantity of coal used annually in the manufacture of coke in the United States, 1880—1904. 


[Short tons.] 


Year. | Quantity. | Year. ! Quantity. | Year. Quantity. 
O tese Locas ' 5,937,741 | 1889............ s.s. 15, 960, 973 pee eae eee 20, 907, 319 
e es | 6,546,762. 1 tias 18,005,209 '| 1898................. 25, 249, 570 
eos | 7,577,646 © l8Wlo.oconcoccccono.: 16,244,540 |! 1899................. 30, 219, 843 
(io sene Ro 8,516,670. E AAA 18,813,837 || 1900................. 32, 113, 543 
j|. MERERI 7,951,974 || 1893....... TERR 14,917,146 || 1901................. 34, 207, 965 
E cave erases 8,071,126 || 1894............-...- 14,348,750 | 1902................. | 39, 604, 007 
E A 10,688,972 || 1895.......... ee 20, 848, 323 |! 1903... .. Lesen | 39, 428, 525 


$967 A O 11,859,752 || 1896........ooooocoo. 18, 694,422 | 1904................ 36, 468, 270 
iaa sets 12, 945, 350 | 
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QUANTITY AND VALUE OF COAL USED IN COKE MAKING. 


The total quantity of the coal used in the manufacture of coke, and 
the value thereof, in 1903 and 1904, together with the quantity and 
value of coal consumed per ton of coke produced are shown by States 
and Territories in the following tables. The quantity of coal used in 
1904 was 36,468,270 short tons as compared with 39,423,525 short tons 
in 1903. The value of the coal consumed in 1904 was $37,133,838 
against $42,447,449 in 1903, showing that the quantity of coal used in 
1904 was 2,955,255 tons less than in 1903, and the value decreased 
$5,313,611. In 1903 the difference between the value of the coal and 
that of the coke made from it was $24,051,215; in 1904 this difference 
amounted to $8,892,315. 


Quantity and value of coal used in the manufacture of coke in the United States in 1908. 
and quantity and value of sume per ton of coke, by States and Territories. 


E Total value] Value of I Rd | io 
State or Territory. Coal used. E iu coal per | ae ton of i Man ot 
ens | coke, coke. 
Short tons. Short tons. 
Albana a 4,483,942 | $5,312,276 | $1.185.| — 1.66 $1. 967 
Creed | 1,776,974 | 1,550,149 .872 | 1.686 1.27 
A eek eur eines a oye: | 146, 086 137, 061 . 988 1.707 | 1. 60 
Indian PeRUOTY e242 05514 is | 110, 088 106, 976 .97 2.21 2. 144 
Kanas Lo coUe uide eerie eee a Edna 30, 503 39, 717 1.30 2.15 2.795 
Kent aos: | 247,950 165, 423 .667 2.15 1.434 
MISSOUTL.o ree A aa PVP E a MS 3, 004 3, 553 1.18 1.63 1. 923 
MONTADA: oor eo ELO a a ded 82,118 275, 308 3.35 1.82 6. 097 
New Mexl6O..... ecce lc cele a 18,613 17,746 95 1.684 1. 60 
II ebbe pae be fet eS 211, 473 i 393, 333 1. 56 | ]. 47 2.734 
Pennsv Ivana o ad 23,724,207 24,377,048 1.027 1.516 1.557 
Tennessee. iu sv eve peciit nep V bl ben bes 1,001,356 | 1,128,442 1.13 1.83 2. 068 
Virginia exiis 1,860,225 | 1,540, 365 .828 1.58 | 1. 308 
Washington dt lead | 73, 119 175,274 2.397 | 1.60 3. 835 
West Virginia asc ia | 4,347,160 | 4,425, 149 1. 018 | 1.60 | 1. 629 
jnror ce EE EEEE T 
Indiaña Rp" 
Mary land 2 roe ter edert oen Rt 
Massachusetts........... cece cence eee reto 
Michigan....... —————————— ———— RÉP 1,306,707 | 2,799,569 2.14 1.40 2. 996 
NOW JCINGY EN iS 
New YORK 1 os 
WISCONA <a EI REY CU EAR E 
MNVOImIDES 21. Cer rc Iu evi ee eae Ue dui 
Tola is osa soe as 39,423,525 | 42, 447, 449 | 1.077 1.56 1.68 


a Includes Utah. 
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Quantity and value of coal used in the manufacture of coke in the United States in 1904 
and quantity and value of same per ton of coke, by States and Territories. 


| "aus ap [Quantity | Value of 
State or Tertitory. Coal used. rs aue coal per As t Me 
coke. | coke. 
' Y o EOS 
| Short tons. Shorttons. 
AIA DAMA ..iseioecce et xw <4 FULL ee dead | 3,996,578 | $4, 249, 971 81.06 1. 708 $1.81 
A eke EXTR oa weed RD ER PES 1, 376, 354 1, 392, 156 1. 01 1. 744 1.76 
A PNE D O 132,270 | 136,83 | 1.03 1.745 1.797 
HIMNOS Ll e e 8,131 3, 150 | . 43 1.832 . 158 
Indian Tor tito. eer Rx T 98, 817 113,591 1.15 2. 206 2.537 
KBHSHM RA 14,525 16, 600 1.14 1.536 1.75 
Kentuck i oscescoacxehber VEN SEEEXSE ee ewe aes | 110, 139 66, 980 .478 2. 186 1. 045 
Missouri ia qua EXC UD 3, 815 4, 055 1. 06 1.56 1.054 
MONTADA E 78, 303 245, 041 3.13 1. 887 5. 906 
A O bue Re d REESE cies ace 165, 487 285, 535 1. 725 1.515 . 2. 613 
Pennsylvania ......... esses rne | 22,432,064 | 21, 459, 256 . 956 1.51 1.444 
TOTES Lol ivo AAA dees sewn ERE 715,181 645, 972 .90 1. 894 1. 705 
r access A LR E S | 1,636,905 | 1,119,110 684 | — 1.485 1.016 
Washington ............ cc cece ee eren | 76, 993 221, 986 2. 88 1. 695 4. 882 
West ViITEID Escasa cda , 9,943,998 | 2,788,785 187 1.55 1.22 
Mirrlinda ci da | 
Massachusetts cewek oiwess sedueneresteetenene e | 
Mie HEHTE Sedes AA re cV Ex MEE EE 
Minnesota........... tire ia uud dates a ue | | 
New Jersey cooooocococccocnncncnnnnncccnnccnnnos i$ 2,046,340 | 4,381,517 2.14 1.39 2.975 
New Mexico | 
New Yórk datada | 
WISCONSIN | 
WIOMIOE T P ———— 
TOG lacra 36, 468, 270 | 37,133, 838 1. 018 1.544 1.572 


a Includes Utah. 


The following table shows approximately the quantity of coal 
required to produce a ton of coke in each year since 1880: 


Coal required to produce a ton of coke, in tons or pounds. 


Year. Tons. | Pounds. | 

AS 
A dove sede bleh 1.57 | 3,140 | 1893 
CD) A O IDEE ITUR NN 1.59 3,180 ' 1894 
IRA. esie pue ÓN 1.58 39: 
PNGB BNET E TT | 156 3,120 , 1596 
A E E ouo d eaten ' 1.63 8, 260 | 1897 
A ied Waco tales | 1.58 3,160 ¡| 1898 
VAR veered O 1. 66 3, 120 |! 1899 
or T E E A | r56| 8,120 l| 1900 
oo MEM Cr 1.51 3,020 ` 1901 
D loas | 1.55 3,100 | 1902 
E A erates 1.56 3,120 ' 1903 
O for ete te as ed ca 1.58 8, 160 | 1904 

(DL MNT OE 1.57 8, 140 | 


Year. 


**"000*2^2*7^««99999992229799 


"92799 o... oe. e ne. .e.n. eno .c..n.pec.so 


COoo.n.....o....n. no... e... e. o. ne.oeon...a 


PLanon r.. a... e... e... 0...0..eE0%..-. 


LO DCASC...<. e. rn. e. .a<.... .o nee. np. ne. n.oa 


>LOor.o..... ne... . . . sre eee 00000... 


Lo o ..n. an... e. ne. .<.<..<..<0%500820.0...e. eo. 


Lora ens noo non. 0. 0.90%. ....-. 


weer ee necesa... oco..eo» 


2.00... %.... <a... e. o... ...... 0.0 


Tons. 


Pounds. 


3, 140 
3,120 
3,120 
8,170 

3,140 
3, 140 
3, 080 
3,140 
3,140 
3,120 
3, 120 
3, 088 
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YIELD OF COAL IN COKE. 


By the yield of coal in coke is meant the percentage by weight of the 
constituents of the coal that remain as coke after the process of coking 
is completed. The following table shows that the general average 
yield of coal in coke is about 64 per cent, but this is believed to be 
somewhat excessive. For the reasons stated in connection with the 
amount of coal made into coke, it is not always possible to obtain exact 
information on this point, as in many instances the coal is not weighed 
before being charged into the ovens, and the amount consumed is 
largely an estimate. It is doubtful if the average yield of coal in coke 
throughout the United States exceeds 60 per cent. 

The following table shows the percentage yield of coal in coke in 
each State and Territory during the last six years: 


Percentage yield of coal in coke, 1899-1904, by States and Territories. 


State or Territory. 1899. 1900. 1901. 1902. 1903. 1904. 
Ala DAMA: 2650544 shade cceee nun ees 59 58.9 55.8 60.2 60 58.6 
Coloradoa S 59 62 58. 4 59. 2 59. 3 57.3 
GOeOIRÍB A A DLL RE ES 65.2 52.4 60.7 68.3 68.5 57.3 
Indian Territory......................... 41 48 50 4.6 45 45.3 
Kansas.. on ae 53.6 57.7 61.4 58. 3 46.5 65 
¡a APP sse vago ke EE es 53.5 50.2 49 47.8 46. 5 49. 7 
MISSOUTI oer oce og cacao peda 53. 8 55.3 52.5 56. 4 61.2 64 
MONADA. usd il 51 50. 3 55. 4 53. 7 54. 9 53 
New Mexico....... eese onore rre 64.3 60.3 57.5 56.9 69.4 60 
OHO scutes sce coop bnt ul as oca eres 58.8 62.5 66.9 66.6 68 66 
Pennsylvania............................ 668.1 66 66 65. 9 65.9 66.2 
Tennessee.............-- eee eere 55.8 55.6 54. 6 54.6 54. 6 52.8 
Virginia A sack pre ans e AU 62.2 63.2 64.7 65.5 63.2 67.3 
Washington..................... cere ee eee 59. 8 61.5 62.7 58.8 62.4 59 
West Virginia... oues oir ror Es 60 60.9 61.1 61.7 62.3 64. 4 
dico T" ——— 
IndiBDA EA | vs 
Mürygland.. soiree seb Shen ia M nans 
Massachusetts .................. e ce eere lere 
Michigan 22. evevuueeweo Yo ver o RP Peri eresas 71.5 71.1 70.2 71.3 71.9 
New Jersey AE A O 
New YOIR occ ia 
WISCODSIDI.. uasa sees eto e chus re REUS 60.8 
Wyoming so er RR RE ERE ias 48.7 


Total average...................... ' 65.1 63.9 63.7 64.1 64.1 64.8 


a Average, including Utah. b Average, including New York and Massachusetts. 
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Percentage yield of coal in coke, 1880-1904. 


Percent- | Percent- | Percent- 
Year. age yield Year. age yield | Year. age yield 
of coal of coal. of coal. 
IBSU Css c E XS 63 1880 p 64 1897 P E 63.5 
A 63 pls A | 64 | o A US 63. 6 
j|. -—— M 63 jsp m | 63 1899; 55 ex showers vis 65.1 
AA 64 1892 E | 64 1900.5 ced bo eee eines 63.9 
is 61 E OP | 63.5 |i 190] 4. reri hx 63.7 
TSS. esses neve LER 63 1894... osse Ru 64 | 1909. os sew e ceed 64.1 
IS A ceeeeseewdeus 64 cd A 64.1 
A 64.2 || 1896........... eese ^— 68 E A 64.8 
js ads 66 | 


| | 


CONDITION IN WHICH COAL IS CHARGED INTO THE OVENS. 


In the following tables will be found a statement of the condition in 
which the coal was charged into the ovens in the several States and 
Territories during the last two years, and a résumé of the correspond- 
ing statistics for the last fourteen years during which these statistics 
have been compiled. In a number of the coal-producing States it has 
been found that a washing of the coal before charging it into the ovens 
has materially improved the quality of the coke. This has been par- 
ticularly true in regard to the slack coal used. Most of the run-of-mine 
coal which is washed before coking is crushed before being washed, in 
order to effect a more complete separation of the slate, pyrite, and 
other impurities which exist in the coal. 

About two-thirds of the entire amount of coal used in coke making 
is run-of-mine coal, most of which is charged into the ovens without 
being washed. It has been found, however, that the coking process is 
in many cases facilitated and a better quality of coke obtained if the 
coal is crushed before charging into the ovens, and a large amount of 
the run-of-mine coal is crushed, or disintegrated, before coking, 
whether it is washed or not. Little, if any, large-size coal is coked in 
by-product ovens. During 1904, 10,318,267 short tons or 28 per cent 
of the total quantity of coal used in coke making was slack, and of 
this slack coal 53 per cent was washed before being coked. Of the 
run-of-mine coal used in coke making less than 10 per cent (2,370,118 
tons out of a total of 26,150,003 tons in 1904) was washed before coking. 

Among the more important coke-producing States it is to be observed 
that in Pennsylvania only about 10 per cent of the coal used is slack, 
and that less than 4 per cent of the run-of-mine coal used is washed; 
in West Virginia two-thirds of the coal charged into the ovens is slack, 
and of this only about 7 per cent is washed; in Alabama, 60 per cent 
of the coal used is slack, nearly all of which is washed; in Virginia a 
small amount of coal was washed in 1904, though as a usual thing the 
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coal is used unwashed; in Colorado slack coal only is used for the most 
part, and most of this is washed. 


Character of coal used in the manufacture of coke in 1908. 


[Short tons.] 
Run of mine. | Slack. | ; 
State or Territory. ————— — SOT taal. 
Unwashed. | Washed. | Unwashed. | Washed. | 
Alabama ........- eese essen eene | 1,359,450 | — 602,440 |.............. 2,622,046 , 4,483, 942 
Coloradoa Lu coser kcO RD E LUC UN Rev ES x mes Pos Sea E ses 594,984 | 1,182,390 1, 776,974 
OSOTEÍN deets cee sseon ded esse ei | 89750 coh const duced testi 106, 336 146, 086 
Indian Territory...................... S3] A 1, 295 108, 462 110, 088 
"Y n T PARENTES 8, 701 10, 708 16, 094 30, 508 
Kentucky ..........-- eene nee | 50 55, 062 88,060 | 104,778 247, 950 
MISSQUEL Loc eoe obeeE E da eda casey Sed eR RE osa tide $004 AA 3, 004 
Montana ........-eeeeen eee nee | 1, 891 80:200 sss comass EOS 82,118 
New Mexico.................... vind wu aed ev exces aute aq dns 855 17,758 18, 613 
Ohio eco e tete E ELE LEUR | 1745H ecce: 9, 216 27,7213 .— 21,478 
Pennsylvania ............. eese eese. . 20,297,093 — 614,441 1, 981, 544 801,189 . 23,724,207 
Tennessee ........ eene een scenes 157,717 | — 404,949 74,560 | — 364,130 | — 1,001,356 
A ereed aa 857, 332 ona is | 1,002,893 |............ | 1, 560, 225 
Washington ....................eeeee. O dorus 19, D A AA 73, 119 
West Virginia .................... Lus. 1,149, 761 3, 000 2, 890, 310 304, 089 4,347, 160 
A oboe cea ceds Ne nM dq IE E 
Indiani acce eie orco eue ea ERE YS 
Maryland ikv eso» Rx cosas wee 
Massachusetts ...................eeus. | | 
:CMIeBIKEBI coeuc cese sau Er y ena Se ee | 663,846 |............ | 81, 968 560, 893 1, 306, 707 
NeW Je | 
New York A E esae cua 
Wisconsin suco sa Devi ra aes equ x» | 
WYOMING d ad pedo as EFC RAS Es 
TOAD onec en anaes oe | 24,701,705 | 1,866,945 | 6,738,997 | 6,115,878 | 39, 423, 525 
a Includes Utah. 
Character of coal used in the manufacture of coke in 1904. 
[Short tons.] 
Run of mine. Slack. 
State or Territory. p A ee ae Toal. 
Unwashed. | Washed. | Unwashed. | Washed. 
Alabá MA sarta da iaa 670, 271 922, 864 | "41 2, 402, 702 3, 996, 578 
COLOMA O Es 300. bi esas 745, 490 630, 504 1,376, 354 
E A AA PE 42,741 lis 89, 529 132, 270 
A eset pb erp exe Us V e ra ied remm 8, 131 8,131 
lndian Territory 2 issue nere creber ee deve V du^ a ease 99, 760 39, 087 98, 847 
E ot hehe iere A O as ces | dia e A acis 6, 900 1,625 14, 525 
O oou coo essodec heus erect NEA) © 89,315 10, 787 90, 037 140, 139 
MIT MERE NOR | EAT. Y IA 3,815 
MOULE GN idas 18300. A les SES eats 78, 303 
A ERROR RERUM 140,915 ............. 7,249 17,323 165, 487 
Pennsylvania .........2..0-.ceseeeee- 19,447,395 | — 697,771 | — 1,340,474 | — 946,424 | 22,432,064 
Tennessee A 1,471 | 302, 943 60, 784 352,983 718,181 


a Includes Utah. 
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Character of coal used in the manufacture of coke in 1904—Continued. 


| Run of mine. | Slack. 
State or Territory. | $$$ a O Total. 
Unwashed. | Washed. | Unwashed. | Washed. 

Virginia ....ooooccccconccccccnnccnnono 1,213,228; 44,222 379, 457 | METEO, 1, 636, 905 
Wash | A ud AA Sobel ee eee < 76, 993 
West Virginia ........... eese eese 1, 247, 935 1,350 2, 128, 251 165, 802 3, 513, 338 
A A tS ETE rne 
Massachusetts ......... 2.0.0. eee eee eee 
MCHA cid 
Minnesota sesion ee ese hewn ees ` 
New Jersey Lis os 1, 058, 272 163, 616 96, 620 727, 832 2, 046, 340 
New Mexico: ...2.: cce ee cine ide 
Now: York or fe 21 eei$. etae RU 
Wisconsin co dus RE EUER RET 
WOM eros ° 

FOT ERRORES ^ 93,779, 885 | 2,870,118 | — 4,840,288 | 5, 477,979 | 36,468,270 

! 


In the following table the statistics regarding the character of the 
coal for the years 1890 to 1904, inclusive, are consolidated: 


Character of coal used in the manufacture of coke in the United States, 1890—1904. 


[Short tons. } 


Run of mine. Slack. 


Year. A ee ee RR Total. 
Unwashed. | Washed. Unwashed. | Washed. 


A A AEEA 14, 060, 907 838, 563 2,674, 492 931,247 | 18,005,209 
O od e aA eas 12, 255, 415 290, 807 2, 945, 359 852,959 | 16,344, 540 
A PEN E 14, 453, 638 324, 050 3,256,493 779,156 | 18,813,337 
TAS MER a n 10, 306, 082 350, 112 3,049,075 | 1,211,877 | 14,917,146 - 
A S EA E ttt 9, 648, 750 405, 266 3,102,652 | 1,192,082 | 14,348, 750 
A E etre cte aM] 15,609, 875 237,468 3,052,246 | 1,948,734 | 20,848,323 
S06 ass est oe oe ae PLI TIAM ELE 11, 307, 905 763, 244 4,685,832 | 1,937,441 | 18,694,422 
AA IR RERO 13,234,985 | 1,037,830 4,180,575 , 2,453,929 | 20,907,819 
e. EE NEETA EONA EE 16,758,244 | 1,672,972 4,487,949 | 2,330,405 | 25,249,570 
A A 20,870,915 | 1,457, 961 4,976,737 | 2,913,730 | 30,219,343 
| ee a A 21,062,090 | 1,369, 698 5, 677,006 | 4,004,749 | 82, 113, 543 
DO NOS SR 23,751,468 | 1,600,714 4,546,201 | 4,309,582 | 31,207,965 
E sese Decore T 26,347,698 | 1,647,818 5,781,088 | 5,827,403 | 39,604,007 
o NR FTT 24,701,705 ' 1,866,915 6,738,997 ' 6,115,878 | 39,423,525 
POA 5 hae yes tl cd E a ame 2,370,118 | coe 5,477,979 | 36, 468, 270 


LE a. A a ——— - — - -- — m XA - - - -— —— ES - 


The increasing proportion of washed coal used for coke making, as 
shown in the preceding table, is quite striking. In 1894, 11 per cent 
of the total amount of coal used was washed; in 1899 the percentage of 
washed coal to the total was 14.5; in 1902 it was nearly 20, and in 1904 
it was 21.5. 
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COKE MAKING IN BY-PRODUCT OVENS. 


The statistics relating to the manufacture of coke in by-product 
ovens show that the total number of this type of ovens completed and 
in blast increased from 1,663 in 1902 to 1,956 in 1903 and 2,910 in 
1904, and that the production of by-product coke increased from 
1,882,394 short tons in 1903 to 2,608,229 short tons in 1904, a gain of 
125,835 tons, or 38.6 per cent, although the total production of coke 
for the year exhibited a decrease of 1,652,761 tons. There were under 
construction at the close of 1904 832 new by-product ovens. 

The average yearly production of the 2,910 by-product ovens in 
operation during 1904 was 896 short tons of coke. In 1908 the average 
production per oven was 962.4 tons and in 1902 it was 844 tons. The 
average yearly production of the beehive ovens in 1904 was 283.5 tons 
against 310.3 tons in 1903. 

In order to produce the 2,608,229 tons of coke in 1904 there were 
used in the by-product ovens 3,572,949 short tons of coal, showing a 
yield in coke of 73 per cent, a much larger yield than can be obtained 
from beehive ovens. As previously shown, the average yield of coal 
in coke for all the United States (including the output of by-product 
ovens) in 1904 was 64.8 per cent, and this is probably higher than the 
results actually obtained. 

The by-product coking industry in the United States has not yet 
reached its “teens.” The first plant established in this country was 
erected at Syracuse, N. Y., in 1893 and consisted of 19 Semet-Solvay 
ovens. In that year the production of by-product coke amounted to 
12,850 short tons. At the close of 1904 there were 2,910 ovens in 
operation with 832 in course of construction. Of the 832 ovens build- 
ing at the close of the year, 40 were at Tuscaloosa, Ala., 120 were 
building at South Chicago, Ill., 658 at Buffalo, N. Y., and 14 at Cleve- 
land, Ohio. When these ovens are completed, making a total of 3,742 
by-product ovens, their production, at an average of 1,000 tons per 
oven per year, will be equivalent to nearlv 16 per cent of the total coke 
production of the United States in 1904. In 1909 5.5 per cent of the 
total output was made in by-product ovens. In 1908 the proportion of 
by-product coke had increased to 7.4 per cent and in 1904 it was a 
little over 11 per cent. 

The merging of the interests controlling the Semet-Solvay and 
Otto-Hotfman ovens, which was effected in 1903, proved of short 
duration and was dissolved in 1904. Both companies, however, con- 
tinue to make the American Coal Products Company of New York 
their selling agency for the disposal of the tar and ammonia produced 
at all of their different plants. 
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Reduced to tabular form, the record of by-product coke making in 
the United States since 1893, when the first plant was constructed at 


Syracuse, has been as follows: — , 


Record of by-product coke making, 1898-1904. 


Vds Ovens. Pr co: 
Built. | Building. on. 

Short tons. 
1808 PRENNE RR RATER RR OPEN RIPE TUUS 12 0 12, 850 
j| TT PM 12 60 16,500 
| REC" 72 60 18,521 
NOG RENT EST 160 120 83, 038 
A A O ER EN NOR 280 240 261, 912 
E A ONERE NIRE 520 500 294, 445 
A CE 1, 020 65 906, 534 
D MENT SOR A E EEDE A RN 1,085 1,096 | 1,075,727 
[0 NOR eM A AEA E Ee ee 1,165 1,588 | 1,179,900 
1908 OIA NEEE E TESTE 1, 663 1,346 | 1,403, 588 
Oi wees 1, 956 1,335 | 1,882,394 
O A A E OTEC ! a2,910 b832 | 2,608,229 


a Includes 865 Semet-Sol vay, 1,825 Otto-Hoffman, 98 Rothberg, 66 Wilcox, and 56 Newton-Chambers. 
b Includes 160 Semet-Solvay, 658 Otto-Hoffman, and 14 Wilcox. 


In the following table is shown the record of by-product coke ovens, 
by States, at the close of 1900, 1901, 1902, 1908, and 1904: 


Record of by-product ovens, by States. 


Ovens Decem- | Ovens Decem- | Ovens Decem- | Ovens Decem- | Ovens Decem- 

ber 31, 1900. ber 31, 1901. ber 31, 1992. ber 31, 1903. ber 31, 1904. 
State. <9 es ee ee le UNE NE UIN UND NE ETA 
Com- | Build- | Com- | Build- | Com- | Build- | Com- | Build- | Com- | Build- 

pleted.| ing. |pleted., ing. |pleted.| ing. |pleted.| ing. 'pleted. | ing. 


Alabama........... 120 120 120 120 240 40 240 40 240 40 
Illinols............. 0 0 0 0 0 0 0 120 0 120 
Maryland .......... 0 0 0 200 0 200 200 0 200 0 
Massachusetts ..... 400 0 400 0 400 0 400 0 400 0 
Michigan .......... 0 30 30 45 75 60 75 60 135 0 
Minnesota ......... 0 0 0 0 0 0 0 50 50 0 
New Jersey ........ 0 100 0 100 100 0 100 0 100 0 
New York.......... 80 564 30 564 30 574 40 500 | 852 658 
Ohio ............... 0 50 50 0 50 60 50 66 116 14 
Pennsylvania...... 355 | 232| 355| 604] -592| 412! 67| 419 1,061 | 0 
Virginia ........... 60 | 0 60 0 56 0 56 0 56 0 
West Virginia...... 120 | 0 120 0 120 0 120 0 120 0 
Wisconsin........ = 0 0 0 0 0 0 0 80 80 0 

Total......... 1,085 1,096 | 1,165 | 1,533 | 1,663 | 1,346 | 1,956 | 1,335 | 2,910 832 


In the following table will be found a statement of the kind of by- 
product ovens completed and building in the United States at the 
close of 1904, and the States in which they are located: 
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Kind and location of by-product coke ovens built and building in the United States at the 


close of 1904. 


t 


Semet-Solvay. | and Schule | Wilcox. Rothberg. Newton Cham- 
wind. dé 

State. —— — QM 

Built Kod Built E Built E Built. E Built. | zs 
Alabama........... 240 A Nast es lee wn ees ARA UMEN. o UI M O A 
Illinois............. TTi AA A A A AAN, A OA DE RUA EE 
Mürviand. A PA A E O AA E ecae 
Massachusetts ..... | See lag eas NA O A A lo aad imal IA 
Michigan .......... |o qao ]........ [3 MONS EBENEN DIRE. ME ARA. DEOR RUNE 
Minnesota ......... € DO O estes tese [ades eese [e Fede ua cines: Sodio 
New Jersey ........ | PA, ives wae 1001.:2:5 aici A A A A sae eton eae cue 
New York ......... TO MM 188 e sus eee clu sors MR n oM A es 
A can pss eiua oum 50 eene 66 T A OATES EM cines 
Pennsylvania...... 265-1. 2 zs e 492. A t Ies oeeletesue ce Y APA ED Vipin wa is 
Virginia ........... A E hea Stan A O la ease as PEEN suu ust | AA 
West Virginia...... 190 A A A A A A A E MEUS 
Wisconsin ......... NAAA A E PO Sx ecco A A A ERE Rid 
Total......... 895 160 | 1,795 658 66 14 98. seoses DO: iria 


IMPORTS AND EXPORTS. 


The following table gives the quantity and value of coke imported 
and entered for consumption in the United States from 1869 to 1904, 
inclusive. In the reports of the Bureau of Statistics of the Department 
of Commerce and Labor the quantities are given in long tons. These 
have been reduced to short tons to make the tables consistent with 
other tables in this report: 


Coke imported and entered for consumption in the United States, 1869-1904. 


Year ending June 30— Quantity. 
Short tons 
1869... 025r Exe v aee RVEior us adde E. 
jy A E baths 
O eate o uia x 
IE TP c — AA 9,575 
IBId. esca EE Ne PUEDE ES 1,091 
ETE —— 634 
AA o spa Ra Rr TR 1, 046 
INC cate E 2, 065 | 
A A A E 4, 068 
ys HA 6,616 
1879. ouan ce Pneu Ex PE 6, 035 
jo E 9,017 
ISI oo eto ia practa p 15, 210 
TSS Etape EN EN QUAM ME ERACS 14, 924 
o CC LE | 20, 634 
DONT A NC os ewe dae | 14, 483 
| S SNMP MEER | — 20,876 
IBS. cesse Seve LUE e 28, 124 


Value. | Year ending December 31— 
$2,053 | 1887 .oocoocccccccccanocco.: 
6,388 | 1888 EM 
19,528 11 1889 ....... sees eene 
9,217 | ON 
1,306 bici 
E C 1899 pode E EN 
9, 648 | Te O 
82657-1894 5 Linee coe erus 
16, 686 | is eb ai dus 
24,186 | 1890 id ii 
24,748 | (TM sad 
in| TROR NETTEN RN 
64,987 | 2c. cece cee ece ec ee eee 
59.014011 3000.5 ori cotiza 
113.114: 19014 zat nee r eene E 
36,278 || 4902456 d sodes edes er eter 
64:814 1903 oe cosi rear der pq 


shan | P^ NE 


Quantity. | Value. 


| 
Short tong. 

39,561 | $100,312 

39, 427 107,914 

28, 609 

20, 724 101,767 

50, 736 223,184 


27, 420 86, 350 
37,125 99, 683 
32,567 + 70,359 
29, 622 71,366 
48,577 | 114,713 

! 39, 131 98,077 
46,127 | 142,334 

| 42,398 | 142,504 

| 115,557 | 371,341 

| 81.456 | 266,075 

l 140,489 | 423,775 

| 142,776 | 437,625 
180,855 | 648,621 
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The quantity and value of coke exported from the United States have 
increased each year since 1895, as shown in the following table: 


Coke exported from the United States since 1895. 


Year. Quantity. | Value. Year. Quantlty. | Value. 
Short tons. | Short tons. | 
o ER ERRARE: 131,368 | $425,174 || 1900 ............. eese 422,239 $1,358,968 
b c ME RR EN REN DS 169,189 | 558,600 || 1901 ............ cece cece .| 430, 450 | 1,561,898 
1697 c Loses onum Lo dad aded 193,798 | 546,066 | AAA 439,590 | 1,785,188 
TEOR hrada 223,509 | 600, 931 | JOUR PEN 466,351 | 2,091,875 
[o NERONE 313,819 | 858,856 


| 1904 ————— 585, 872 | 2, 286, 401 


PRODUCTION OF COKE BY STATES. 


ALABAMA. 


For two decades Alabama and West Virginia have been close rivals 
for the second place among the coke producing States. Since 1885 
each of these States has held the place ten times, and during the last 
four years have alternated each year. In 1904 the honor fell to Ala- 
bama, although the production in the State for 1904 was less than that 
of either of the two years immediately preceding. The reason that 
Alabama regained the position it held in 1902 is that in a year of 
generally decreased production West Virginia, which held it in 1903 
by a narrow margin, was a heavier loser. 

The coke production of Alabama in 1904 was 2,340,219 short tons, 
as compared with 2,693,497 short tons in 1903, a decrease of 353,278 
short tons, or 13.11 per cent. The value declined in considerably 
greater proportion from $7,622,528 to $5,716,413, a loss of $1,906,115, 
or 25 per cent. The average price per ton declined from $2.83 in 
1903 to $2.44 in 1904. In 1903 the average value per ton of the coal 
charged into the ovens was $1.185, while in 1904 it was $1.06. The 
average value of the coal per ton of coke made in 1903 was $1.967, 
while in 1904 it was $1.81. From this it may be seen that while the 
value of the coke produced in 1904 was 39 cents less than it was in 1903, 
only 15.7 cents of this was represented, or made up, by the reduction 
in the value of the coal used. 

The statistics as collected by the United States Geological Survey 
for 1904 show that there were 49 coke-making establishments in the 
State, with a total of 9,059 ovens built, and 440 in course of construc- 
tion at the end of the year, against 39 establishments in 1903 with 
8,764 ovens built and 381 building. The 42 establishments in 1904 
include nine having a total of 1,810 completed ovens that were not in 
operation during the year, and two whose ovens (140 in all) were not 
completed before the end of the year. The active ovens, of which 
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there were 7,249, produced an average of 323 tons of coke each. These 
included 240 Semet-Solvay by-product ovens, each of which produced 
The 440 ovens building included 40 Semet- 
Solvay ovens in course of construction at Tuscaloosa. 

The coking-coal fields of Alabama have been divided into three dis- 
tricts, known by the names of the rivers which drain them—the War- 


an average of 1,449 tons. 


rior, the Coosa, and the Cahaba. 


No coke was produced in the Coosa 


district in 1904, and only 1 establishment in the Cahaba district was 
in operation. 
The statistics of coke production in Alabama since 1880 are as 


fol 


lows: 


Statistics of the manufacture of coke in Alabama, 1880-1904. 


1 


Year. | 


e“... o... ......-.... 


2.e een... .... nooo» 


ce. ..o.e...no. e... . o conos 


.«- 0.025.040. ..kon.. no. 


cr... ..n..n. e... o... ..oos 


cc. ...o0..0..b.o0..n..bke.....a 


r<..n.n..n..oo ce. .e een... 


..eeoocooconosasn.so 


horse. ..n..n0nke.e. .... <a 


e... o.o.o... «o... 0. <<... 


co ...o.cr .n nn. n.oec.no 


979242922799 


Estab- | 
lish- 
ments. 


| Built. 

4 316 
4 416 
5 536 
6 767 
8 976 
11: 1,075 
14 | 1,301 
15 | 1,555 
18 | 2,175 
19 | 3,944 
20 | 4,505 
21 5, 068 
20 5, 320 
23 5, 548 
22| 5,51 
22| 5,655 
24 5, 363 
25 | 5,365 
25 | 65, 456 


25 |b 5,599 
30 , 56,529 
31 67,136 
37 |c7,571 
c8,764 


42 | c 9,059 


a Semet-solvay ovens, 


Ovens. 


t 


[ Build- ‘Coal used. 
ng. 


.. o. oo ono 


b Includes 120 Semet-Solvay ovens, 


Short tons. 
106, 283 
184, 881 
261.539 
359, 699 
413, 154 
507,934 
635, 120 
550, 047 
848, 608 

1,746,277 
1, $09, 964 
2, 144, 277 
2, 585, 906 
2,015, 398 
1,574,245 
2, 459, 165 
2,573,713 
2,451,475 
2,814,615 
3, 025, 472 
3, 582, 547 
3, 849, 908 
4,237,491 
4, 483, 912 
3, 996, 578 


Coke 


produced. 


Short tons. 
60, 781 

109, 033 
182, 940 
217,531 
244. 009 
301, 180 
375, 004 


1,030, 510 
1, 072, 942 
1, 282, 496 
1,501,571 
1, 168, 085 

923, 817 
1, 414, 339 
1,479, 437 
1, 413,017 
1. 663, 020 
1, 787, 809 
2, 110, 837 
2, 148, 911 
2,552, 246 
2, 693, 497 
2,340, 219 


| 
| 


325, 020 ' 
505, 511 | 


of coke at 


at 


ovens. period: | 
$153,063 ! $3.01 | 
326,819 ; — 3.00 
425, 940 2.79 — 
508, 473 | 2.75; 
609, 185 | — 2.50 | 
755,045 ` 2.50 
993, 302 | 2.65 
775,000! 2.39 
1, 189,579 2.34 
2,372,417 2.30 
2,589, 47| 2.41 
2, 986, 212 2.33 
3, 464, 623 2.31 
2, 648, 632 2.2 
1,871,388; 2.025 
3, 033, 521 2.10 
3, 064, 960 2.07 
3,091, 461 2.14 
3, 378, 946 2.03 
3, 634, 471 2. 03 
5, 629, 423 2. 667 
6, 062, 616 2.82 ' 
8, 300, 838 3.25 
7,622, 528 2.83 | 
5, 716, 413 2. 443 


c Includes 240 Semet-Solvay ovens, 
d Includes 40 3emet-»olvuy ovens. 


The statistics are therefore not given by districts. 


é Value of 
Total valuc coke Yield of 


coal in 
coke. 
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'The character of the coal used in the manufacture of coke in Ala- 
bama since 1890 is shown in the following table: 


Character of coal used in the manufacture of coke in Alabama, 1890-1904. 


[Short tons.] 


Run of mines. Slack. | 
Year. A AAA AA Total. 
| Unwashed. | Washed. | Unwashed. | Washed. | 
D "HEC 1, 480, 669 0 206, 106 123,189 | 1,809, 964 
A E | 1,943,469 0 192, 238 8,570 | 2,144,277 
A MN RH A | 2.463.366 0 11,100 ' 111,500| 2,585,966 - 
LS PITT rm ' 1,246,307 51, 163 292, 198 | 425,730 ; 2,015,398 
BH — ——— ÁÉ—— 411, 097 7,429 477, 820 | 677, 899 1,574,245 
b MEL REORUM PETI SUE 1, 208, 020 0 32.068 ' 1,219,377 | 2,459,465 
i eise tende Aer LATER 1,292, 191 70, 125 51,674 | 1,159,723 | 2,573,713 
188021. i AA 902, 310 120, 420 91,200 | 1,337,645 | 2,451,475 
[B98 MIR ETE | 1,290,794 R25, 294 25, 000 670,527 | 2,814,615 
O EE E A EAEE 1, 656, 226 725, 238 9, 898 637,110 | 3,028,472 
E A TN) 1, 729, 882 | 152, 077 165,418 | 1,535,170 | 3,582,547 
A O ceeueuewad: 1, 641, 830 491, 298 17,796 | 1,698,984 | 3,849,908 
1000 ero 1,233,117 509, 376 d 2,494,708 | 4,237,491 
TOUS BEIM UR ENDE VD DONE 1,359,450 |. — 602,446 |.............. 2,522,046 | — 4,483,942 
LU EEEE E 922, 864 741 | 2,402, 702 | 3, 996, 578 


670,271 | 
| 


The rapid development of the use of washed coal for coke making 
in Alabama, as shown in the preceding table, is of special interest. 
It will be observed that while the total amount of coal used in 1904 
was 487,364 short tons less than in 1903, the amount of washed coal used 
shows an increase of 201,074 tons. 


COLORADO AND UTAH. 


The statistics of the manufacture of coke in these two States is 
combined in order not to divulge information regarding individual 
operations, there being but two establishments in Utah, both of which 
are owned by one company. The combined production of the two 
States in 1904 wus 789,060 short tons, which, compared with that of 
1903, when it was 1,053,840 short tons, shows a decrease of 264,780 
‘short tons, or a little over 25 per cent. The decreased production 
was due for the most part to labor troubles, which affected not only 
the coal mines and coke ovens, but the smelting industry, particularly 
in Colorado, and which for bitterness and exhibitions of lawlessness 
have seldom if ever been equaled. 

Stimulated probably by the smaller output, the average price for 
coke in 1904 showed an advance of 35 cents per ton, so that the total 
value, while less than that of the preceding year by nearly $500,000, 
was a decrease of only about 16 per cent, as compared with the decrease 
of 25 per cent in product. 
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There were 17 establishments, with 3,923 ovens, in the two States 
in 1904, a gain of 1 in the number of plants and a decrease of 36 in 
the number of ovens. Only one small establishment of 20 ovens was 
idle throughout the entire year. All of the ovens in both States are 
of the beehive type, and the average production per active oven in 
1903 was 202 tons of coke. 

Practically all of the coal used in the manufacture of coke in Colo- 
rado and Utah is the slack produced in the mining operations. Most 
of it is washed before being charged into the ovens. 

The statistics of the manufacture of coke in Colorado since 1880 
and in Colorado and Utah since 1892 are shown in the following table: 
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Statistics of the manufacture of coke in Colorado and Utah, 1880-1904. 


Estab- Den Coke [Total value bein a Yield of 
Year. lish- Build. | Coal used. | produced. | OL cokeat | Ovens, | Coal in 
ments | Built ing. ovens per ton. coke. 
P men enc e. cc eeu eee eue 
| Short tons. | Short tons Per cent. 
a 1 200 50 | 51,891 | 25,568 | $145,226] $5.68 49 
lacio 2 267 0 97,508, 48,587 267, 156 5.29 50 
WBS? ada 5 344 0 180,549 ; 102,105 476,665 4.67 57 
q INNER | 7 352 0 224,089 , 133,997 584, 578 4.36 60 
Lo. MERETUR 8 409 24 181,968  — 115,719 409, 930 8. 45 64 
1885 MENU 7 | 434 0, 208,009 ' 131,960 512, 162 3. 88 63 
E A | 7 483 0 | 228,060 ' 142,797 | 569, 120 3.99 62.6 
1887 PETOT oder 7| 582 0 267,487 170,698 | — 682,778 4. 00 64 
1888 MEE 7 | 602 100 | 274, 212 179, 682 716, 305 4.00 65.6 
1889.......... ee eee 9 834 50 299, 731 187, 638 643, 479 8. 43 63 
1000655. 204d. s' 916 30 407, 023 245, 756 969, 246 3.90 60 
E AN 7| 948 21 452,749 277,074 | 896,984] 3.24 61 
1892a ............--- 9| 1,125 220 599, 200 373,229 | 1,234,320 3.31 62.3 
1893a .............-. 8| 1,154 200 628,935 | 362,986 | 1,137,488 3.18 57.7 
1894a ............... 8| 1,154 250 542, 429 317,196 903, 970 2. 85 58.5 
1895a ............-t 9| 1,169 0 080, 584 340, 357 940, 987 2,76 | 58.6 
1896a ........... eee. 11 | 1,275 0 639, 238 363,760 | 1,046, 306 2.88 | 56. 9 
1897a ..........- eee 12 | 1,273 0 616,592 | — 342,653 999, 216 2.916 | 55. 6 
1898a .............- 12 | 1,253 3 803, 686 | 474,808 | 1,230,428 2.59 59.8 
18994 ns 12 | 1,248 50 | 898,207 | 530,424 | 1,333,769 | 2.51 59 
1900a ..............- 13 | 1,488 0 997, 861 | 618,755 | 1,748,732 2. 82 62 
1901a ............... 15 | 2,060| 1,203 | 1,148,901 | 671,303 | 1,626,279 2. 42 58. 4 
19029 ............... 15 | 3,010 363 | 1,695,188 | 1,003,393 | 2,754,341| 2.74 | 59. 2 
1 oL redes 16 | 3,455 | O | 1,776,974 | 1,053,840 | 3,089,783 2.93 59.8 
19044 .............-- 15 0| 1,376,354 789,060 | 2,590,251 8.28 | 57.8 


a Includes production and value of coke in Utah and of coal coked. 
H. Doc. 21, 59-1——39 
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The character of the coal used in the manufacture of coke in Col- 
orado and Utah since 1890 is shown in the following table: 


Character of coal used in the manufacture of coke in Colorado and Utah, 1890-1904. 


[Short tons.] 
Run of mine. Slack. 
Year. > — A = m) Total. 
Unwashed. | Washed. | Unwashed. | Washed. 

A ÓN 36, 058 0 395, 023 0 431, 081 
A eee sie E 93, 752 0 384, 278 0 478, 030 
A PERO NEN 82, 098 0 517,102 0 599, 200 
1898, .... eese sene eren r seis 109, 915 0 519, 020 0 | 628, 985 
p; ———— — —Á 126, 642 0 415, 787 0 542, 429 
o I N EET EEA 119, 868 0 453, 597 7,119 580, 584 
1896. cosi O E iet 143,604 0 378, 776 116, 858 639, 288 
DSO A PE 0 0 393, 214 223, 378 616,592 
t TEE 172, 983 0 415, 298 265, 405 803, 686 
jp ————— ——— P — 125,322 0 468, 196 304, 689 | 898, 207 
1900 O A E 229, 311 0 316, 527 452, 023 | 997, 861 
1901: disco Le ados e S Nae DUNS 428, 642 0 43, 078 677,181 | 1,148. 901 
O T 831 0 641,422 | 1,052,935 | 1,695,188 
1900.55 eee oe b Lot d aiU. 0 0 594,584 | 1,182,390 | 1,776,974 
O e EE ee 400 0 745, 450 630,504 | 1,376,354 


GEORGIA. 


. Dade County, in the extreme northwestern corner of Georgia, con- 
tains a small area of the Walden Ridge, Tennessee, coal fields, and a 
portion of the adjoining county of Walker is underlain by an exten- 
sion of the Lookout Mountain beds of Alabama. Extensive mining 
operations are carried on in both counties, and a good grade of coke 
is made from the slack produced in mining. The iron furnaces in 
and near Chattanooga, Tenn., supply the principal market for the coke. 

As in Alabama, the production of coke in Georgia for 1904 shows a 
decrease from that of 1908, the output of the ovens declining from 
85,546 short tons to 75,812 tons, the falling off being due to the slack- 
ened demand in the iron trade in 1904. This was more clearly shown 
in the decrease in value, which declined from $368,351 to $212,697, a 
loss of $155,654, or over 40 per cent. The number of establishments 
and the number of ovens were the same in both years. 

The statistics of coke production in Georgia since 1880 have been 
as follows: 
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Statistics of the manufacture of coke in Georgia, 1880-1904. 


Estab- |_ Oven Coke (Total value Value of | yield of 
Year. lish- Buig- | Coal used. produced. of coke at | Svens coal in 
ments. | Built. ing ovens. per ton coke. 
RUN ETE Per cent. 
ON 1| 140 40 63, 402 $8,041! $91,789 | $2.15 60 
1881...... Lesen seen 1| 180 40 65, 960 41,876 88,753 | 215 60 
y PREMIO 1| 20 44 77,670 46,602 | 100,194 | 2.15 60 
A 1| 264 86 | 11,687 67,012 | 147,166 | 2.20 60 
ce cesses 1| 300 o| 182,113 79,268 | — 169,192 | 218 60 
AN 2! 90 O| 117,781 70,669 | 144,198! 2.06 60 
1886........ sees 2| 900 o| 186,133 82,680 | 179,081 | 217 60 
1 eese eese 2| 80 o| 158,482 794,241 | 174410| 2.20 50 
| MENT 1| 29 o| 140,000 83,721, 177,907 | 2.12 60 
|. EM NEQOE 1| 800 o| 157,878 94,727 | 149,059 | — 1.67 60 
1890............ ess 1| 300 o | 170,988 | 102,293 | — 150,905 | 1.48 
1891..........-. esse 1| 300 o|  164875| 108,057 | 281,878| 2.25 62.5 
IIA 1| 800 O | 168,978 81,807 |  163,614| 2.00 51.5 
1898.......... esee 1| 888 0| 171,645 90,726 | 186,009 | 1.50 02.8 
1894.......... esses 1| S88 o! 166,523 93,029 | 116,286 | 1.25 55.9 
AN ' 1| 880 0! 118,900! 60,212 70,580 | 1.17 50. 6 
T. MERE 1| 39 o| 109,665 58,673 68,486 1.276 49 
1807 RS 1| 300 0 67, 000 83, 000 12,240 | 1.28 49.3 
E A 2 | 850 0 81, 108 49, 529 71,280 | 1.56 61 
IO 2| 350 | 100 78, 098 50,907 |  116,917| 2.80 65.2 
o oe letc ue! 2| 480 o| 140,988 78,928 | 210,646| 2.849 52.4 
e A DETE 2| 510 0 89, 919 54,550 | 154,625 | 2.88 60.7 
Te cesses 2| 49 38 | — 129,642 82,064 | 298,969 | 8.643 63.3 
Ti ie 2| 50 O| 146,086 85,646 | — 868,851 | 4.806 68.5 
AN 2| 500 o | 182,270 75,812 | 212,697 | 2.806 57.3 


As shown in the following table, nearly all of the coal used in the 
manufacture of coke in Georgia since 1890 was washed before being 
charged into the ovens. 


Character of coal used in the manufacture of coke in Georgia, 1890-1904. 


[Short tons.] 
Run of mine. | Slack. 
Year matt as SS | SC otal: 
Unwashed. , Washed. | Unwashed. | Washed. 

A octet Secs — AES 0 0 0 170, 888 170, 388 
TOO A O 106, 131 0 0 58, 744 164, 875 
A ONERE 0 0 0 158, 978 158, 978 
A A veue eck ces 0 0 0 171, 645 171, 645 
|: MC TEE d 166, 523 0 0 166, 523 
o A 0 118, 900 0 0 118, 900 
A A A 0 109, 655 0 0 109, 655 
A ES E EIS n exec ess 0 67, 000 0 0 67, 000 
TSG aoc caste A PU SE EE 0 61, 844 0 19, 264 81, 108 
A A ole a DERE T 0 48, 521 0 29, 577 78, 098 
19000: once ek ee E eae 0 68, 988 0 72, 000 140, 988 
MOL ss 0 0 10,574 79, 345 89, 919 
A O CHART AGÉ 28, 600 0 0 101, 042 129, 612 
AS RACE IS Ee ES 39, 750 0 0 106, 336 146, 086 


D E ——Á—— E 0 42, 741 0 89, 529 132, 270 
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INDIAN TERRITORY. 


Five coke-making establishments, with a total of 286 ovens, con- 
tributed to the production in 1904, as in 1903. The output decreased 
10.06 per cent, from 49,818 short tons in 1908 to 44,808 tons in 1904. 
The value of the product decreased from $227,542 to $209,165. 

All of the ovens in the Indian Territory have been constructed 
for the purpose of utilizing the slack coal produced in mining and for 
which there is little or no demand. Most of it is washed before 
coking. The ovens are all of the standard beehive type. 

The statistics of the manufacture of coke in the Indian Territory 
from 1880 to 1904 are as follows: 


Statistics of the manufacture of coke in the Indian Territory, 1880-1904. 


Ovens. | Value of 
Coke pro- Total value coke at Yield of 


Year [ments | Bue, | Band- | OOM USE | “duced. | "renes. | ovens | Coker 
Short tons. | Short tona. Per cent. 

|. MM 1 20 0 2,494 1,646 $4,638 | $3.00 62 
s MH | 1 20 0 2,852 | 1, 768 5,304 3. 00 62 
E 1 20 0 3, 266 2, 025 6,075 8.00 62 
1883. nc ccesuiavenvect 1 20 0 4, 150 2, 573 7,719 3.00 62 
1 RETRO eens | 1 20 0 3,084 1,912 5,736 8.00 62 
od 1; 40 0 5,781 8,584 12, 902 8.60 
IT PEE RR ! 1. 40 0 10, 242 6,351 22,229 3. 30 62 
oy eee | 1 80 0 20,121 10, 060 33, 485 3.33 
iris 1 80 0 13, 126 7, 502 21,755 | 2.90 57 
ic 1 80 0 13, 277 6, 639 17,957 2. 70 
1890s te aida 1 80 0 13, 278 6, 639 21,577 3.25 50 
1891. oo: etel | 1: 8 0 20, 551 9, 464 30, 483 3. 22 46 
1800 dad 1. 80 0 7,138 3, 569 12, 402 3. 47 50 
1893. AAA 1! 80 0 15, 118 7,135 25, 072 3. 51 47 
1998 EUNT 1 80 0 7, 274 3,051 10, 693 3. 50 42 
1895-4 IN 1 80 0 11,825 5,175 17, 657 3.41 43.8 
1896. cori eecetix aos 2 130 0 53, 028 21,021 73,574 3.50 40 
TA eRe 2 130 0 68, 495 30, 364 104, 725 8.45 . 44.3 
E one oed 2 130 0 73, 330 34, 110 96, 639 2.833 | 46.5 
e o odooice ies 3 130 100 59, 255 34, 339 71, 965 2.96 41 
E a MOERS 3 230 0 79,534 38,141 152, 204 3.99 48 
CEI PPETI 3 230 0 74,746 37,374 154, 834 4.14 | 50 
TN 4 280 0 110, 934 49, 441 202, 921 4.10 : 44.6 
1903... esee nene 5| 286 o| 110,088 49,818 | 227,542| 4.57 | 45 
1004; A 5 286 0 


98, 847 44, 808 209, 165 4.67 | 45.3 


The character of the coal used in the manufacture of coke in the 
Indian Territory since 1890 is shown in the following table: 
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Character of coal used in the manufacture of coke in the Indian Territory, 1890-1904. 


[Short tons.) 
Run of mine. Slack. 
Year. ERRATA CEE rra sacara ER S05" 
Unwashed. | Washed. | Unwashed. | Washed. 

A TETTE 0 0 0 13, 278 13, 278 
ME A ERR YRRENERAAN QE TUR ExQUE 0 0 9, 500 11,061 20, 551 
MIB. E E APE O cone s icy 0 0 0 7,138 7,188 
BUE. acere A S VER TE 0 0 0 15, 118 15,118 
A ere rrr T rr 0 0 0 7,274 7,274 
Ee ne ee ne ee 0 0 0 11, 825 11, 825 
bo PRRPETTTTTITVATTCIT TIN DINI TS 1o. 0 0 0 53, 028 53, 028 
ROO O TT TITITISIDT 0 6, 923 0 61, 572 68, 495 
A seer 0 15, 353 0 57, 977 73, 830 
A EEO TEA A E RÀ RAN Va) 0 0 0 59, 255 59, 255 
MON RA A E 0 0 20, 832 58, 702 79, 534 
ZA o eda Ao tempia pd NA 0 0 0 74,746 74,746 
A A 0 3, 947 0 106, 987 110, 934 
MOUS ius ab bss ciue SR ERA IP UEARE ERESTO OC 331 0 1, 295 108, 462 110, 088 
MEL cose em Eo Vall AUC doc Dd 0 0 | 59, 760 39, 087 98, 847 

KANSAS. 


The coking industry in Kansas is of small importance and depends 
for its existence upon a limited demand of.the zinc smelters, which do 
not require a high grade of coke. In fact, all of the coke made in the 
State at present is at ovens operated in connection with the zinc works. 
The production in 1904 amounted to 9,460 short tons, valued at $23,485 
against 14,194 tons, valued at $50,221, in 1903, and 20,902 tons, valued 
at $54,702, in 1902. The coal used is Pittsburg (Kansas) slack, about 
one-half of which is washed before coking. Of the six establishments, 
with a total of 90 ovens, in the State in 1904, two, having 55 ovens, 
were idle throughout the year. 

The statistics of the manufacture of coke in Kansas from 1880 to 
1904 are as follows: 


Statistics of the manufacture of coke in Kansas, 1880-1904. 


Ovens. Value of 
Year. Bisho Build- | Coal used. hear p Ug cones coal in 
ments.| Built. ng. Ovens, per tán: coke. 
Short tons. | Short tons. Per cent. 
(Co AR 2 6 0 4,800 3,070 |, $6,000 $1.95 64 
MERI is sispda stb S v ks 8 15 0 8, 800 5,670 10, 200 1.80 64.4 
IM AAA | 3 20 0 9, 200 6, 080 11,460 1.70 66 
INE PARA 4 23 0 13, 400 8, 430 16, 560 1. 96 62.9 
(00 RAE 4 23 0 11,500 7,190 14,580 2.02 62.5 
E AAA | 4 2 0 15, 000 8, 050 13, 255 1. 65 53.7 
|o ^T | 4 36 0 23, 062 12, 493 19, 204 1.54 54.2 
MT AA | 1 39 0 27,604 14, 950 28,575 1.91 Q 54 
MU RAN A 6 58 0 24, 934 14, 831 29, 073 1.96 59.5 
o ARA 6 68 0 21, 600 13, 910 26, 593 1.91 64 
IND AA 7 68 0 21, 809 12, 311 29, 116 2.87 56 
1388] ooo sa sever tala 6 72 0 27,181 14, 174 33, 296 2. 85 62 
pro Meg | 6 75 0 15, 437 9, 132 19, 906 2.18 59. 2 
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Statistics of the manufacture of coke in Kansas, 1880-1904—Continued. 


Esap.| 9" — Coke pro. Total value| Value of | Yield of 
Year. lish- Buila- | Coal used. Maced. of coke at pbi coal in 
ments. | Built. ing. ovens. per ton.| coke 
Short tons. | Short tons. Per cent. 
A 6 75 0 13, 645 8, 565 $18, 610 $2.18 62.8 
E AA 6 61 0 13, 288 8, 439 15, 660 1. 855 63.5 
E Sue I | 5 55 0 8, 424 5,287 11, 289 2.14 62.8 
IO ra 6 95 0 8, 940 4,785 8, 676 1.813 53.5 
IBI AAA | 4 57 0 11,772 6,181 9, 272 1.50 92.5 
o AAA 6 47 50 7, 856 4,180 6, 455 1. 545 53 
o A | 9 95 0 26, 988 14, 476 30, 817 2.13 3.6 
EA | 9 91 0 10,303 5, 948 14, 985 2.52 91. 7 
jp e 12 98 8 11,629 7,138 15, 079 2.11 61.4 
102 eur DES 10 97 12 35,827 20, 902 54, 702 2. 617 58. 3 
AA 91 0 30, 503 14,194 50, 221 8. 54 46.5 
1904... eee oe voee | 6 90 14,525 9, 460 23, 485 2. 48 65 


KENTUCKY. 


Kentucky is the only one of the United States whose coal supplies 
are drawn from any two of the great fields. The eastern counties of 
the State are underlain by the Coal Measures of the Appalachian sys- 
tem, while the southern extremity of the central or Illinois-Indiana 
field is worked extensively in the western part of Kentucky. Coke is 
made from coal mined in both the eastern and western parts of the 
State, and although the coals of the eastern counties are in large part 
included among the coking coals of the Appalachian field, and while 
little or no coke is made from the coals of the central field in Illinois 
or Indiana, more than half of Kentucky's coke output is made in the 
western part of the State. 

The production in 1904 amounted to 64,112 short tons, valued at 
$138,926, as compared with 115,362 short tons, valued at $305,327, in 
1903. Of the 7 establishments in the State, 2 made no coke in 1904. 
One establishment at Ashland uses washed run-of-mine coal. All of 
the others use slack, 90 per cent of which is washed. 

The statistics of the manufacture of coke in Kentucky from 1880 to 
1904 are as follows: 


Statistics of the manufacture of coke in Kentucky, 1880-1904. 


Esel. oe! Coke [Total value Xa noo | Yield of 
MAD | ments. Built, | Build- Coal used. produced. | “ovens. POR perta 
| Short tons. | Short tons. Per cent. 
1880..... cene | 5 45 0 7, 206 4,250 |  $12,200| $2.88 59 
o AA | 5 45 0 7,406 4, 370 12,630| 2.89 59 
T RARE 5 45 0 6, 906 4,070 11,530 | 2.83 
T | 5 45 0 8, 437 5,025 14,425 | 2.87 60 
LOA ccoo 5 45 0 3,451 2,223 8,760 | 3.94 
ÓN | 6 33 0 5,076 2,704 8,489 | 8.14 53 
biie circa cid 6 76 2 9,055 4,528 10,082 | 2.23 50 
T y AMEND: | 6 98 0 29, 129 14, 565 81,730| 2.18 50 
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Statistics of the manufacture of coke in Kentucky, 1880-1904—Continued. 


——— —————M —————Á—————— —————— 


Estab- Orene Coke [Total value bera. Yield of 
Year. lish- Build- | C081 used. produced. of coke at | ovens coal in 
ments.| Built à ovens. per ton. coke. 
Short tons. | Short tons. Per cent. 
BSB ——— 10 132 2 42, 642 23, 150 $47, 244 $2. 04 54 
IRBO.. cocos et RS 9 166 100 25,192 13,021 29, 769 2. 28 52 
IB90.. 2. AS 9! 175 103 24, 372 12, 343 22,191 1.80 51 
Il 7 115 24 64, 390 33,777 68, 281 2.02 52 
ID ——À 5 287 100 70, 783 36, 123 72, 563 2.01 51 
1893. rra 4 283 100 97, 212 48, 619 97, 350 2. 00 50 
IB04. o ore eA wees 6 293 0 66, 418 29, 748 51,566 1. 73 44.8 
e A 5 293 0 63, 419 25, 460 37,249 1. 46 40.1 
1896 An 4 264 0 55. 719 27,107 42, 062 1. 55 48.6 
TBST os 5 268 0 ^ 64,234 32,117 45, 454 1.41 50 
T BOG LL ooo eva 6 292 2 44, 484 22, 242 32, 213 1. 448 90 
E — cass 6 300 130 151, 503 81, 095 161, 454 1.99 63.5 
19005... SUR Eus 5 458 3 190, 268 95, 532 | 235,505 | . 2.465 50, 2 
A 5 461 0 204, 297 100, 285 205, 015 2.07 49 
p a A m — 7 485 12 265, 121 126, 879 317,875 2. 505 47.8 
IO iii 7 499 0 247, 950 115, 362 305, 327 2.65 46.5 
A 7 499 0 140, 139 64, 112 138, 226 2.15 45.7 
MISSOURI. 


The manufacture of coke in Missouri is confined to two small plants, 
the product of which, like that of the ovens in Kansas, is used at zinc 
works in connection with which the ovens are operated. All of the 
coal used in coke making is unwashed slack. 

The statistics of the production of coke in Missouri from 1887, when 
coking began in this State, to 1904 are as follows: 


Statistics of the manufacture of coke in Missouri, 1887-1904. 


Estab- gene Coke {Total e Meri Yield of 
Year. lish- Buila- | Coal used. produced. of coke at Ovens, coal in 
ments. | Built. ing. Ovens, per ton. coke. 
— —— -——— —— M A — 
Short tons. | Short tona. j Per cent. 
T. y AEPA EA 1 4 0 6, 400 2,970 $10,895 | $3.60 55 
DSSS PRONTO EE 1 4 0 5, 000 2, 600 | 9, 100 3.50 52 
caian 3 9 0 8, 485 6,275 | 5.80, 1.10 62 
1890........... cese 8 10 0 9, 491 6, 136 9,240 1.51 65 
lid sostiene 3 10 0 10,377 6,872 10, 000 1.45 66 
Ta eese | 3 10 0 | 11,088 5299, 1099 1.50 65.8 
o A oct | 3 10 0 | 8,875 5,906 | 9, 735 1.65 66.5 
cocoa 3 10 0 3, 442 2,250 | 8, 563 1. 58 65.4 
es aoaaooonnnane0e 3 10 o! 8,120 2,028 2, 442 1.20 65 
1890 estos ate ono 3 7 0 | 4,471 2, 500 4,1381 | 1.65 55.9 
1697 suene | 8| 15 0 | 4,627 2,593 3, 890 1.50 56 
o ss coancdeiactaeds | 3 8 0 1,500 740 | 1,050 | 1.4 49.3 
1899........... esee | 4 12 0 5, 320 2, 860 5,520 1. 93 53.8 
1900......... eene 3 10 0 3,775 2, 087 5, 268 2. 52 55.3 
Ocasion | 3: 9 0 9,041 4,749 9, 968 2, 099 52.5 
1992..............--- 2 8 0 10, 430 5, 780 14, 450 2.50 55.4 
1909. rere na 2 8 0 3, 004 1,839 5, 797 3.15 61.2 
1904. otioso: 2 8 0 3,815 2, 446 6,115 2.50 64 
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MONTANA. 


The total production of coke in Montana in 1904 amounted to 41,497 
short tons, as compared with 45,107 tons in 1903. There are only four 
establishments in the State, and one of these, having 100 ovens com- 
pleted, did not produce any coke last year. Thirty-five ovens were 
abandoned in 1904, reducing the total number in the State from 555 
to 520. The 420 ovens in blast during 1904 produced a little less than 
100 tons each. All of the coal used for coke making was run of mine, 
and all of it was washed before coking. 

The statistics of the manufacture of coke in Montana from 1883, 
when ovens were first reported, to 1904 are as follows: 


Statistics of the manufacture of coke in Montana, 1888-1904. 


Estab- C Oveni i Coke Total value YAS o! Yield of 
Year. lish- Builq- | C98! used. produced. of cokeat a at | coal in 
ments. | Built. ing. | ovens, per ton coke 
Short tons. | Short tons. Per cent. 
Lo. NNMERO RENS 1 2 0 0 0 0 0 0 
^ ONU 8 6 12 165 75 $900 | $12.00 46 
(C AN 2 2 0 300 175 2,063 | 11.72 58.5 
e Se sioe eiie 4 16 0 0 0 0 0 0 
1887....... esses | 2 27 0 10, 800 7, 200 72,000 | 10.00 66.7 
1: S US 1 40 0 20, 000 12, 000 96,000 | 8.00 60 
q ON | 2 90 50 30, 576 14, 043 122,023 | 8.69 46 
1800 ae ere er 2| 140 0 32,148 14,427 | 125,65 | 8.71 45 
A | 2| 140 0 61,667 29,009 | 258,523 | 8.91 47 
1899... 6 nce. | 2| 158 0 64, 412 34,557 | 311,013} 9.00 53. 6 
o 5 sot 2| 153 0 61, 770 29,945 | 239,560] 8.00 48.5 
j8M eet | 2' 153 0 33, 313 17,388 | 165,187! 9.50 62.2 
RM 8| 303 | 0 55, 770 25,337 | 189,856 7.49 45. 4 
a Aa. 3; 303 | of 113,165 60,078 | — 425,483 7.08 53 
ro NEMPE 3| 308 | O | 139,907 67,849 | 467,481 6.89 48.5 
LN 4| 818. 0 92,552 52,009 | 359,174! 6.91 56 
W600 —— 8| 803 | O| 110,274 56,376 | 356,190 | 6.32 51 
1900. il dad 8| 342: m 108, 710 54,731 | 337,079 | — 6.159 50.3 
CA 3| 328. m 102, 950 57,004 | 337,381 5.918 55. 4 
1902 aoe oi rin 8| ao! 0 99, 628 53,463 | 360,927 | 6.76 53.7 
T- eee ae 4| 565 | 0 82, 118 45,107 | 310,882 | 6.89 54.9 
A ure 4| 520 | 0 78, 303 41,497 | 280,745 | 6.77 53 
i 


NEW MEXICO. 


There are only two coke-making plants in New Mexico, and only 
one of these made coke in 1904, the coal used being washed slack. 

The statistics of the production of coke in New Mexico from 1882, 
when coke ovens were first reported, until 1904 are as follows: 
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Statistics of the manufacture of coke in New Mexico, 1882-1904. 


Estab- | — OYen* Coke (Total value] Value of | Yield of 
Year. lish- Builg- | Coe! used. produced. of coke at | Ovens coal in 
ment. | Built. ing. Ovens. per ton coke. 
Short tons. | Short tons Per cent 
188) A 2 0 12 1, 500 1, 000 $6,000 | $6.00 66 
18 cocoa 2 12 28 6, 941 8, 905 21,478 | 5.50 57 
ios 2 70 0 29, 990 18, 282 91,410 | 5.00 67 
IL QM RE 2 70 0 81, 889 17, 940 89,700 | 5.00 56 
A 2 70 0 18, 194 10, 286 51,180 | 5.00 56 
C eee NER 1 70 0 22, B49 13, 710 82,260 | 6.00 61 
OOO ccoo | 1 70 0 14, 628 8,540 | 51,240) 6.00 58 
O EP : 2 70 0 7, 162 8, 460 18,408 | 5.32 48 
1890.............--.- | 2 70 0 8, 980 2,050 10,026 | 4.89 51.5 
e eee e eee | 1 70 0 4, 000 2, 300 10,925 | 4.75 57.5 
1892. ..........-..--. ! 1 50 0 0 0 0 0 0 
1893................- 1 60 0 14,698 5, 803 18,476 | 8.18 | 39.5 
A | 1 60 0 15,042 6,529 28,213 | 4.82 50 
ceda | 1 50 0 22, 885 14, 663 29,491 | 2.01 65.5 
TOG PEETS 1 50 0 39, 286 24, 28 48,453 | 2.00 61.7 
1807 ees | 2| 196 0 2, 585 1,438 3,232 2.25 55.6 
1808... 55e nann. | 2. 126 0 12, 557 6, 980 14,625 | 2.095 55.6 
iC, annan 2| 126 0 68, 594 44,134 99,217 | 2.25 64.3 
1000 son tones | 2. 126 0 74, 261 44,774 130,251 | 2.909 60.3 
1901 eue | 2| 126 0 72, 350 41,643 | 118,368 | 2.84 57.5 
TN | 2. 126 0 40, 943 23, 296 74,051 3.178 56. 9 
1908. eoe | 2 126 0 18,613 11, 050 31,589 | 2.85 69. 4 
Whee | 2| 19 0 (a) 18, 678 (a) (a) (a) 


aIncluded with miscellaneous States having but one or two establishments. 


- OHIO. 


Although Ohio ranks fourth in importance among the coal-producing 
States, it has never attained any prominence as a coke producer. This 
is in part due to the fact that much of the coal in the State makes an 
excellent furnace fuel in its raw state, and also doubtless to the prox- 
imity of the higher grades of coking coals of Pennsylvania and West 
Virginia. 

The sixty-six Wilcox by-product ovens reported as under construc- 
tion in 1903 were completed and put in blast in the latter part of 1904. 
Fourteen additional ovens of the same type were building at the close 
of the year. 

Of the eight establishments in the State, two, having a total of 170 
ovens, were idle throughout the year. The most of the coal used is 
unwashed run of mine. 

In the table which follows the statistics of the production of coke in 
Ohio for the years 1880 to 1904 are consolidated. 
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Statistics of the manufacture of coke in Ohio, 1880-1904. 


Estab- | A Coke Total value} Value of | Yield of 
Year. lish- Buila- | Coal used. produced. of coke at ovens, coal ín 
ments. | Built ing ovens. per ton coke. 
Short tons. | Short tons Per cent 
1880. oda cee wen edes 15 616 25 172, 453 100,596 | $255,905 $2. 64 68 
|... NER 15 641 0 201, 045 119, 469 297,728 2. 49 59 
1882 ÓN 16 647 0 181,677 103, 722 266, 113 2.57 57 
E PERPE NINE 18 682 0 152, 502 87, 884 225, 660 2.57 58 
)... MIENNE 19 732 0 108, 164 62, 709 156, 294 2. 49 58 
1885... ec osos 13! 642 0 68, 796 39, 416 109, 723 2.78 57 
E ca ese chee 15 560 0 59, 332 34, 982 94, 042 2. 69 59 
tada) 15 585 223 164, 974 93, 004 245, 981 2. 65 56 
(Bis 15 547 12 124,201 67,194 166, 380 2. 48 54 
1699 a 13 462 0 132, 828 75,124 188, 222 2. 50 56 
1 iia 13 443 1 126, 921 74, 633 218, 090 2. 92 59 
o A S 9 421 0 69, 320 38,718 76, 901 1.99 56 
18% coco o | 10 | 436 0 95, 236 51,818 112, 907 2.18 54.4 
E A 91 435 0 42, 963 22, 436 43, 671 1. 96 52 
E aanne oooeenno 8 363 0 55, 324 32, 640 90, 875 2.78 59 
189550: ona sacs 8 | 377 0 51,921 29, 050 69, 655 2. 40 56 
1896......... cee ceee 9; 431 0 128, 923 80, 868 208, 789 2. 58 62.7 
1897: cce tend | 9 43 0| 151,545 95,087 | — 235,784 2. 48 62.7 
TSO A A | 10 | 441 0 134, 757 85, 535 211, 558 2.47 63.5 
1899............. es. 8 385 0 142, 678 83, 878 256, 129 3.04 58. 8 
1900/5. eser da | 8 369 50 115, 269 72,116 194, 042 2. 69 62.5 
Ossa 8 419 0 162, 624 108, 774 299, 430 2.75 66. 9 
1002 5: eoe tedious 9 449 a 60 219, 401 146, 099 492, 798 8. 37 66.6 
EA 8 440 a 66 211, 473 143, 913 528, 142 8. 67 68 
O lc acia 8| 539 a 14 166, 487 109, 284 337, 606 3. 09 66 
a Wilcox ovens. b Includes 50 Otto-Hoffman and 66 Wilcox ovens. 


The character of the coal used in the manufacture of coke in Ohio 
since 1890 is shown in the following table: 


Character of coal used in the manufacture of coke in Ohio since 1890. 
[Short tons.] 


Run of mine. Slack. 


Year. A e e eoim. TOA 
Unwashed. | Washed. | Unwashed. | Washed. 


S UNS E AAEE 34, 729 0 54,473 37, 719 126, 921 
T PERDE A eee | 5, 200 0 64,120 0 69, 320 
i|; A | 35, 334 0 32, 402 27, 500 95, 236 
o A II A | 0 0 24, 859 18, 104 42, 968 
i antec nade ERR 0 0 14, 845 40, 479 55, 324 
ad SEO: 28, 053 0 10, 868 18, 000 51,921 
A ÓN 88, 616 0 24, 325 15, 982 128, 923 
A RN AD 92, 192 0 29, 353 30, 000 161, 545 
o A eee 92, 963 0 19, 794 22, 000 134, 767 
O odas cado esoo 88, 771 0 23, 907 30, 000 142, 678 
A AS 68,175 0 17, 094 30, 000 115, 269 
11) AO ILE ONERE 100, 345 0 42, 279 20, 000 162, 624 
1902...... PEPPER | 161,783 0 19,618 38, 000 219, 401 
A e ea seins 174,544 0 9, 216 27, 718 211, 478 
1904. cc cC A AA | 140, 915 0 7, 249 17,823 165, 487 
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PENNSYLVANIA. 


Pennsylvania stands preeminently at the head of the coal-producing 
States, having contributed during the last twenty-five years more than 
50 per cent of the total coal product of the entire country. In the 
manufacture of coke Pennsylvania holds relatively a still more promi- 
nent position, with over 60 per cent of the total production. Of the 
coke production in the State about 60 per cent is made in what is 
known as the famous Connellsville region of Fayette and Westmore- 
land counties. If to the production of the Connellsville district proper 
is added that of the Upper Connellsville and the recently developed 
** Klondike” or Lower Connellsville fields, this region is found to pro- 
duce over 80 per cent of the entire production of the State and 50 per 
cent of the total output of the country. 

The coke production of Pennsylvania in 1904 amounted to 14,861,064 
short tons out of a total for the United States of 23,621,520 short tons. 
In 1903 Pennsylvania produced 15,650,932 short tons out of a total of 
25,274,281 short tons. Out of these totals the Connellsville district 
proper is credited with a production of 9,102,391 tons in 1903, and of 
8,883,220 tons in 1904. Adding to the Connellsville production the 
output of the Upper and Lower Connellsville districts the entire region 
produced in 1903 12,215,821 short tons and in 1904 12,161,216 tons. 

Compared with 1903, the coke production of Pennsylvania in 1904 
shows a decrease of 789,868 short tons, or 5.05 per cent. ‘The decrease 
in production is small when considered with the decline in the pro- 
duction of pig iron during the year, and which was due in large degree 
to the unsettled conditions of business which usually mark the years of 
Presidential campaigns. The decreased production in 1904 was felt 
in every district of the State with the exception of the Lower Con- 
nellsville, whose output increased over half a million tons. In pro- 
portion to their total output the heaviest sufferers were the Irwin dis- 
trict and the Clearfield-Center-Elk district. The production in the 
Irwin district declined from 133,290 tons in 1903 to less than 10,000 
tons in 1904, and that of the Clearfield-Center-Elk from 178,276 tons 
to 35,931 tons. The Upper Connellsville production fell off over 50 
per cent from 784,132 short tons in 1903 to 390,540 tons in 1904. 
The production in the Connellsville district decreased about 220,000 
tons. 

The banner year of coke production in Pennsylvania was 1902, when 
the total output for the State amounted to 16,497,910 short tons, 
compared with which the production in 1904 shows a decrease of 
1,636,846 short tons, or nearly 10 per cent. The unsatisfactory con- 
ditions affecting the coking industry of Pennsylvania in 1904 are 
evinced more strikingly by the decline in values than by the falling 
off in production, for while the amount of coke produced shows a 
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decrease of only 789,868 short tons, or a little over 5 per cent, the total 
value decreased from $38,969,101 in 1903 to $25,027,462 in 1904, a 
loss of $13,941,639, or 35.8 per cent. The average price per ton 
showed a decline from $2.49 to $1.68. 

A rather striking difference is exhibited between the decrease in 
the value of the coke product in 190£ as compared with 1903, and 
in the decrease of value of the coal from which the coke was made. 
In 1903, 23,724,207 short tons of coal were used, the coal being valued 
at $24,377,048; while in 1904, 22,432,064 short tons of coal, worth 
$21,459,956, were consumed in coke making—that is to say, the coal 
used in 1904 was worth $2,917,792 less than that used in 1903 (the 
quantity having decreased 1,292,143 short tons), while the coke value 
shows a loss of nearly $14,000,000, with a decrease in product of less 
than 800,000 tons. The difference between the value of the coal made 
into coke in Pennsylvania im 1904 and the value of the coke made from 
it was $3,568,206, or 16.6 per cent. In 1903, the difference between 
the values of the coal and coke was $14,592,053, or nearly 60 per cent. 

The number of coke-making establishments in Pennsylvania increased 
from 212 in 1903 to 217 in 1904, a gain of 5. The total number of 
completed ovens increased from 40,239 to 42,165, a gain of 1,926. 
There were building at the close of 1904, 1,621 new ovens against 
1,785 ovens in course of construction at the close of the preceding 
year. The completed ovens at the end of 1904 included 792 Otto- 
Hoffman, 265 Semet-Solvay, and 4 Rothberg ovens. There were no 
by-product ovens reported as in course of construction during the 
year. Of the total number of establishments in the State there were 
24 having a total of 2,014 ovens which did not produce any coké during 
the year. 

In the following table are given the statistics of the production of 
coke in Pennsylvania for the years 1880 to 1904, inclusive: 


Estab- 
Year. lish- 
ments. | Built 
j[..| AA 124 | 9,501 
ISB) AP 132 | 10, 881 
][. MM 137 | 12,424 
BSS secure UE 140 | 13,610 
ISSA cc TE 145 | 14,285 
TES pc ls See 133 , 14,553 
1886. codes es 108 | 16,314 
ISI ea eeu ets 151 | 18,294 
j|. —Q 120 | 20,381 
A ede ped ERE 109 | 22, 143 
1890... 55: 2s e 106 | 23, 430 
|; ———— E 109 | 25, 324 
AA cO CES 109 | 25, 366 
Lo m 102 | 25,744 
jo —— 101 | 25,824 
j|. E 99 | 26,042 
18964 ............... 158 | 26,658 
1807 AA 153 | 26, 910 
18984 ............... 151 | 27,157 
18995 ............... 150 | 27,691 
1900... sse osx nee 177 | 32, 548 
EA 188 | 34,906 
AA tox uus 196 | 36,609 
19081... 2 e eus 212 | 40,239 
jp! PEE —— E 217 | 42,165 


| Short tons. 


1, 666 
2, 310 

832 
2, 332 
1,785 
1, 621 
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4, 347, 558 
5, 393, 503 
6,119, 179 
6, 823, 275 
6, 204, 604 
6, 178, 500 
8, 290, 849 
8, 938, 438 
9, 673, 097 
11, 581, 292 
13, 046, 143 
10, 588, 544 
12, 591, 345 


| 


9, 386, 702 ` 


9, 059, 118 
14, 211, 567 
11, 124, 610 
13, 538, 646 
16, 307, 841 
19, 930, 419 
20, 239, 966 
21, 736, 467 
25, 017, 326 
23, 724, 207 
22, 432, 064 


Short tons. 
2, 821, 384 
3, 437,708 


i 


3, 945, 034 
4, 438, 464 | 


3, 822, 128 
3, 991, 805 
5, 406, 597 
5, 832, 849 
6,545, 779 
7, 659, 055 
8, 560, 245 
6, 954, 846 
8, 327, 612 
6, 229, 051 
6, 063, 777 
9, 404, 215 
7, 356, 502 
8, 966, 924 
10, 715, 302 
13,577,870 
13, 357, 295 
14, 355, 917 
16, 497, 910 
15, 650, 932 
14, 861, 064 


Total value 


of coke at 
ovens. 


Statistics of the manufacture of coke in Pennsylvania, 1880-1904. 


Value of 
coke at 


Yield of 
coal in 


o 


$5, 255, 010 | $1. 86 


5, 898, 579 
6, 133, 698 
5, 110, 387 
4, 783, 230 
4, 981, 656 
7,664,023 
10, 746, 352 
8, 230, 759 


| 
t 


| 


10, 743, 492 | 


16, 333, 674 
12, 679, 826 
15, 015, 336 


i 


| 


9, 468, 036 | 


6, 585, 489 
11, 908, 162 
13, 182, 859 
13, 727, 966 
16, 078, 505 
22, 881, 910 
29, 692, 258 
27, 066, 361 
38, 451, 722 
38, 969, 101 
25, 027, 462 


a Includes coal used, coke produced, and its value in New York. 
b Includes coal used, coke produced, and its value in Massachusetts and New York. 


1.70 
1.55 
1. 22 
1.25 
1.26 
1.42 | 
1.84 


2.33 
2. 49 
1. 684 


The character of the coal used in the manufacture of coke in Penn- 
sylvania since 1890 is shown in the following table: 


Character of coal used in the manufacture of coke in Pennsylvania since 1890. 
[Short tons.] 


Run of mine. Slack. 
Year. A ee ee oe ore eee! 
Unwashed. | Washed. | Unwashed. | Washed. 
Lo pu 11, 788, 625 303, 591 630, 195 823, 732 
jl A ee ete ecat 9, 470, 646 256, 807 558, 106 802, 985 
A ere pDi Oud asa Sca 11,237,253 | 159, 698 1, 059, 994 134, 400 
TAOS PRENNE p 8, 302, 307 216, 762 739, 128 128, 505 
po P: 8,671,534 | 118, 279 204, 811 64, 494 
I8 P — re 13,615, 376 34,728 440, 869 117, 594 
1896 A Ero Ec S Een 9, 289, 089 273, 082 1, 463, 047 99, 392 
rb Rer HE E 11, 540, 459 301, 052 1, 441,611 255, 524 
jor pe E 14, 083,073 350, 153 1,472, 347 402, 268 
1800 5.1. ioo Ree T NER ET 16, 854, 706 366, 206 1,824, 784 884, 723 
1900. Lot e E E Ela c RC LA ee Ee ecs 17,692, 623 647,045 1, 300, 796 599, 502 
190]. coc eeu tea gaude eet 19, 689, 162 647, 209 893, 476 606, 620 
1900. sonic A eee 21, 615, 568 602, 287 1,623,624 | 1,175, 847 
A A sme 20, 297, 033 644, 441 1, 981, 544 801, 189 
ppl Ep 19, 447, 395 697,771 1, 340, 474 946, 424 


a Includes coal used in New York. 


b Includes coal used in Massachusetts and New York. 


Total. 


13, 046, 143 
10, 588, 544 
12,591,345 

9, 886, 702 

9, 059, 118 
14,211,567 
11, 124, 610 
13, 538, 646 
16, 307, 841 
19, 930, 419 
20, 239, 966 
21, 736, 467 
25, 017, 326 
23, 724, 207 
22, 432, 064 


— 
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PRODUCTION BY DISTRICTS. 


In previous chapters of this series it has been customary to consider 
the production of coke in Pennsylvania according to certain well- 
defined districts. These divisions are based to some extent upon geo- 
graphic boundaries, but also upon the quality of the coal mined and 
the coke produced. Each one has been more fully described in some 
of the preceding volumes, but the following brief statement regarding 
the territory included in the different coking districts is repeated here 
for the sake of convenience. 

The Allegheny Mountain district includes the ovens along the line 
of the Pennsylvania Railroad from Gallitzin eastward over the crest 
of the Alleghenies to beyond Altoona. The Allegheny Valley district 
includes the coke works of Armstrong and Butler counties and one of 
those in Clarion County, the other ovens in the latter county being 
included in the Rey noldsville- Walston district. What was previously 
known as the Beaver district included the ovens in Beaver and Mercer 
counties, but all the ovens in Beaver County have been abandoned, 
and the operations of the Semet-Solvay ovens in Mercer County are 
now included in the Pittsburg district. The Blossburg and Broadtop 
districts embrace the Blossburg and Broadtop coal fields. The ovens 
_ of the Clearfield-Center district are chiefly in the two counties from 
which it derives its name. A few ovens constructed recently in Elk 
County have been included in the Clearfield-Center district. The 
Connellsville district is the well-known region of western Pennsylvania, 
in Westmoreland and Fayette counties, extending from just south of 
Latrobe to Fairchance. The Lower Connellsville region is entirely in 
Fayette County and southwest of the Connellsville basin proper, from 
which it is separated by the Greensburg anticline. It embraces the 
recent developments in the vicinity of Uniontown aud is now the 
second producing district of the State. The Greensburg, Irwin, Pitts- 
burg, and Reynoldsville-Walston districts include the ovens near the 
towns which have given the names to these districts. The Upper 
Connellsville district, sometimes called the Latrobe district, is near 
the town of Latrobe. 

The Allegheny Valley district may be said to have passed out of 
existence, as no coke has been mude there during the last four years, 
and it is practically abandoned. 

The statistics of the manufacture of coke in Pennsylvania, by dis- 
tricts, in 1903 and 1904 are presented in the following tables: 
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Coke production in Pennsylvania in 1908, by districts. 


District. 


.«.... e. ..e.ono ono... 
ec" 
"cc 


"904970599999 


Lebanon and 
Schuylkill 


Lower Connellsville 


Upper Connellsville 


District. 


“e..o..on.ncen..e..oo 
eo ...n.o. 
e.o.oo.voes.. 


ao. conn..o.o.o 


Lebanon 
Schuylkill 


Lower Connellsville 
Pittsburg f 


Reynoldsville-Wal- 
ston 


"9272€ 


ce. - A. ..£<P.C-OÓOES.L. 


Yield of 


Total value| Value of 


lish- Coal used.| Coke | |ofcokeat | coke | coal in 
ments. | Built "s produced. | “ovens. | perton.| coke. 
OPERE C j 
Short tons. | Short tons. Per cent. 
| 
16 ¡a 2,047 b 100 | 1, 116, 345 739, 263 | $2, 139, 569 | $2. 89 66.2 
2 51 A A es ERR EM Ep MENS ee ahaa ae 
5 571 0 851, 507 244, 898 748, 920 3. 06 69. 6 
| 
i 
9| 850 0 | 278,829 | 178,276 | 583,906 3.275 | 64 
99 |e22,563 | /130 | 13,498,859 | 9,102,391 | 20, 707, 442 | 2.27 67.4 
7| 1,9832 0 | 813, 216 451,385 | 1,477,184 3.27 55.5 
| 6| 691 o| 207,067.  133,2900| 33444| 2.51 64.4 
| AAA A A okeeacnns | A 
| 32 | 5,753 786 | 8,452,568 | 2,329,298 | 5,522, 884 2.37 67.5 
7 131,585 k359 | 1,404, 660 877,640 | 2,632,827 3.00 62.5 
7 | 2,003 O | 1,420,709 | 810,859 | 2,688,472 | 3.82 7.4 
| 19, 2,5586, 280 | 1,180,947 | — 784,132 | 2,183,013  — 2.72 | 66. 4 
EE DONA E NEG O VW NEN CORE 
; 212 | 40,239 | 1,785 | 23,724,207 | 15,650, 932 | 38, 969, 101 | 2. 49 | 65.9 
aIncludes 160 Otto-Hoffman Ovens. 
b Otto-Hoffman ovens. 
e Production included in Pittsburg district. 
dIncludes production in Lebanon and Schuylkill valleys. 
e Includes 80 Semet-Solvay ovens. 
J Includes 30 Semet-Solvay ovens. 
g Otto-Hoffman ovens. 
h Semet-Solvay ovens. 
íf Includes production of ovens in Allegheny Valley district 
J Includes 173 Otto-Hoffman and 25 Semet-Solvay ovens. 
k Includes 159 Otto-Hoffman ovens. 
MED D bx 
Coke production in Pennsylvania tn 1904, by districts. 
AO |... ene GONE irota) velud Vaduecot Made 
lish- Build Coal used. roduced of coke at coke coal in 
ments. | Built. ing 3 p "| ovens. per ton. | coke. 
Short tons. | Short tons. | Per cent. 
17 | a2, 153 100 785, 106 551,570 | $1, 152, 101 | $2. 09 70.3 
2 63 A A A A AA AAA 
5 606 0 358, 807 237, 639 645, 015 | 2.71 66. 2 
9| 828 0 6t, 564 | 35, 931 79,746 | 2.22 58.4 
101 (422,695 | 1,044 | 13, 185, 690 | 8, 883, 220 | 13, 990, 329 1.57 67.4 
7 | 1,332 0 511, 303 314, 954 951, 228 1.75 61.6 
6 691 0 14, 468 8,793 14,576 1. 66 60. 8 
3 e 334 Ol O c DE Pro TM rr mS 
34 | 6,570 250 | 4,229,755 | 2,887,456 | 4,623,133 1.60 68.2 
6 | 92,142 0| 1,370,629 841,459 | 1,795,257 2.13 61. 4 
8| 2,101 200| 1,313,507 709,502 | 1,585,950 | 2. 235 54 
19 | 2,660 27 601, 236 390, 540 | 590, 097 1.51 64.9 
217 | 42,165 | 1,621 | 22,482,064 | 14,861,064 | 25, 027, 462 | 1. 684 66.2 


aIncludes 260 Otto- Hoffman ovens. 


b Production included in Pittsburg district 
eIncludes production in Lebanon and Bch 


uylkill valleys. 


dIncludes 110 Semet-Solvay ovens. 
eIncludes 130 Semet-Solvay, 4 Rothberg, and 200 Otto-Hoffman ovens, 


f Includes 
g Includes 


roduction of ovens in Allegheny Valley district. 
[es Otto- Hoffman and 25 Semet-Solvay ovens. 
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Allegheny Mountain district.—This district includes all of the coke 
ovens in the vicinity of Johnstown and those lying along the line of 
the Pennsylvania Railroad in Indiana County east of Blairsville, and 
also includes a few plants in Somerset County. 

The establishments in the vicinity of Johnstown include 260 by- 
product ovens of the Otto-Hoffman type, which are operated in con- 
nection with the Cambria Steel Company of that city. One hundred 
of these were completed and put in blast in 1904. The production of 
the district in 1904 was 551,570 short tons against 739,263 short tons in 
1903. Of the 2,153 completed ovens in the district, 255 were idle all 
the year, and one company with 300 ovens reported a total production 
of only 271 short tons of coke. 

The statistics of the manufacture of coke in the Allegheny Mountain 
district from 1880 to 1904 are as follows: 


Statistics of the manufacture of coke in the Allegheny Mountain district of Pennsylvania, 


1880-1904. 
Estab- [900 Coke (Total value| Value of | iei of 
Year. lish- Bnila- | Coal used. | produced, | Of coke at vens: coal in 
ments. | Built ing Ovens. per ton. coke 

| Short tons. | Short tons Per cent 

is 8| 291 o| 201,345 | 127,525 | $289,929] $2.27 63 

A 9| 87 0! 225,563 |  144,430| 329,198] 2.28 64 

IT E ON 10 | 48 O| 284,544 | 179,580 | 377,286 | 2.10 63 

a ee Serene 10| 532 o| 200,343| 135,342 | 240,641 | 1.78 68 

as E acess: ! 12, 614 O| 241,459 |  156,290| 203,213 | 1.80 65 

A | m; g|  s2| 327,666 | 212,242 | 286,559 | 1.80 65 
A: | 100 579 14| 351,070 | 227,369 |  374013| 1.64 64.8 
a tened | 10! e|  10| 461,922} 29,74| 671,487] 2.25 64.4 
1B Choc Domini 12| 950! 145| 521,047 |  835,689|  479,815| 1.48 64.4 
E AN 16 | 1,069 20 | 561,112 | 354,288 | 601,964 | 1.69 63.5 
JHOU os culos 16 | 1,171 0| 633974 | 402,514] 730,048] 1.81 63.5 

as 16 | 1,201 O| 708,523 | 448,067 | 782,375 | 1.75 63 
AN ' 16| 1,260 0| 724,93 |  448,522| 775,927] 1.78 61.9 
1890 OET 15 | 1,260 O| 275,86 | 173,131 | 264,292] 1.53 62.8 
A 15| 1,253 0 92, 965 58, 823 71,161 | 1.21 63.3 

[LN RN 13| 1,233 60| 271,096 | 173,965] 214,741 1.23 64 

1896 A 18 |a 1,188 of 408,827 | 266,473 | 349,373 | 1.31 65 
1997 AERE ETE 13 [21,185 o| 417,470| 278,578 | 365,191] 1.81 66.7 

|: NENNEN EESNNE | 13|a1,158| 5100| 572,568| $78,410)  511,202| 1.85 66 
e REPE 13 | c 1,256 8| 730,813 | 478,340 | 959,740 | 2.01 65.5 
TA | Mjd134 O| 876,440 | 557,184 | 1,260,441 | 2.26 63.6 
anida ico: | 16 |d1,378 O| 864,133 | 048,076 | 1,112,682 | 2.03 63. 4 
O ias 16 [41,563 | e380 | 965,412 | 644,053 | 1,782,660 | 2.768 66.7 
Odo | 16 |c2,047 | b100| 1,116,345 739,263 | 2,139,569 2. 89 66.2 


1904. bcscedevtwats War 17 | ¢ 2,153 100 785, 105 651,570 | 1,152, 101 2. 09 70.3 


a Includes 60 Otto-Hoffman ovens, 

b Otto- Hoffman ovens. 

c Includes 160 Otto- Hoffman ovens. 

d Includes 160 Otto-Hoffman and 8 Newton-Chambers ovens, 
e Includes 260 Otto-Hoffman ovens. 
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Broadtop district.—This district includes the ovens in Bedford and 
Huntingdon counties, the. coal being drawn from the mines of the 
Broadtop coal field. There are only tive establishments in the district, 
and two of these, comprising 176 ovens, were not in operation in 1904. 
The production of the Semet-Solvay ovens at Lebanon and at Chester, 
in the eastern part of the State, has been added to this district for 
1903 and 1904. 

The statistics of the manufacture of coke in the Broadtop district 
from 1880 to 1904 are shown in the following table: 


Statistics of the manufacture of coke in the Broadtop district, Pennsylvania, 1880-1904. 


Estab- Ms Coke (Total value eo Yield of 
Year. llsh- Build. | Coal used. | produced. of coke at | Ovens lin 
ments. | Built. ing. ovens. per ton coke. 
Short tons. | Short tons. | Per cent. 
1680; io cise cues 5 188 105 92, 894 51,130 | $123,748 | $2.40 56 
Ios 5 188 106 111,593 66, 560 167, 074 2.51 59 
e o LER TEE 5 293 50 170,637 105, 111 215, 079 2. 06 62 
j|. ANDERE ESE 5 343 110 220, 932 147, 154 271, 692 1.84 66 
D... ERN SOS. 5 458 0 227, 954 151, 959 264, 569 1.74 66 
1885. cese cce eid s 5 537 0 190, 836 112, 073 185, 656 1.65 58 
1886 XN 5 562 100 171,137 108, 294 187, 321 1.78 63. 3 
E AA 5 581 0 262, 730 164, 585 347, 061 2.11 62.6 
or is 5 591 0 196, 015 119, 469 286, 655 2. 40 61 
1880. oct psg 5 589 0 152, 090 91, 256 186, 718 2. 05 60 
A EE 5 482 16 247, 823 157, 208 314, 416 2. 00 63 
1891........ eco ia 5 448 0 146, 008 90, 728 197, 048 2.17 62 
1809 O a eade 5 448 8 185, 600 117, 554 216, 090 1. 84 68.3 
1808.05 eco ences 5 456 14 136, 069 86, 752 150, 196 1.73 63.8 
jj... MEPEPS UN 5 464 14 58, 216 34, 089 51, 815 1.62 64 
cae 5 460 133, 276 85, 842 150, 224 1.76 64.4 
A 5 480 0 111,145 72,176 126, 806 1.75 64. 9 
as 5 491 15 106, 706 66, 949 107, 430 1.60 62.7 
A 5 500 4 122, 820 80, 935 124, 882 1. 543 65.9 
po m — 5 519 8| 161,196 107,258 197, 895 1.84 66.5 
1900.55 222m dc2s 5 532 0 179, 068 118, 448 230, 580 2.08 63.8 
Wasted 5 571 0 187, 715 118, 949 237, 898 2. 00 63. 4 
E A 5 571 a3 281, 320 175, 808 594, 621 3. 38 62.5 
1903 O aaticóss 5 571 0 351, 507 244, 898 748, 920 8.06 69. 6 
5 606 0 


858, 807 237, 639 645, 045 2.71 66. 2 


a Kloman retort ovens. 
b Includes production and value of coke in by-product ovens at Lebanon. 
¿Includes production and value of coke in by-product ovens at Lebanon and Chester. 


Clearfield- Center- Elk district.—This district, as its name implies, 
includes the ovens located in Clearfield and Center counties and a few 
ovens recently constructed in Elk County. Nearly one-half, or .380 
out of 828, ovens in this district were idle in 1904, and 836 more pro- 
duced altogether less than 9,000 tons. Asa result, the total produc- 
tion decreased from 178,276 short tons in 1908 to 35,931 short tons 
in 1904. 

The statistics of the manufacture of coke in the Clearfield-Center- 
Elk district for the years 1880 to 1904 are given in table which follows. 


H. Doc. 21, 59-1——-40 
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Statistics of the manufacture of coke in the Clearfield-Center-Elk district, Pennsylvania, 


1880—1904. 
Este o bis Coke [Total value| Value of | Yield of 
Year. lish- Build- | Coal used. produced. of coke at coal 
ments.; Built. ing. ovens. per ton. coke. 
Short tons. Short tons. Per cent. 

1880 oe esie E 1 0 0 200 100 $200 | $2.00 50 
TSS ER 2 50 0 20, 025 13, 350 22, 695 1.70 67 
5. cueceeeeceteses: 1 50 0 25, 000 17,160 27, 406 1.60 69 
1889s ec cues saeco nsees 1 60 0 26, 500 18, 696 28, 344 1.50 n 
1984 M REN 1 60 0 33, 000 23, 431 82, 849 1.40 71 
|... EREMO 2 245 0 69, 720 48, 108 70, 331 1. 46 69 
1886.............. e. 3 299 20 84, 870 55, 810 94, 877 1.70 66 
1887 RN 6 523 10 154, 566 97,852 198, 095 2.02 63.3 
1888. adas 6 601 0 172, 999 115, 338 174, 220 1.51 66.6 
1889) S 6 671 0 195, 473 120, 734 215, 112 1.78 61.7 
A 7 701 0 331, 104 212, 286 391, 957 1. 85 64 
PSO) hc wre creuse eid ve 7 666 0 293, 542 183,911 339, 082 1.84 63 
1899 5 sus cede xis 7 731 0 231, 857 147,819 264, 422 1. 79 63.9 
1808. Loose onset ees? 8 695 0 155, 119 98, 650 171, 482 1.74 63.6 
1894 ceri Rees 8 694 0 61, 428 38, 825 51, 482 1.33 63 
TO ia 8 695 0 155, 088 99, 469 131, 188 1.82 64 
1896 cres 7 666 O| 183,056 118, 155 164, 266 1.39 64.5 
E o eto E EEE 7 668 0 230, 395 153, 517 197, 139 1.28 66 
1898... oer vs 7 668 0 215, 208 137, 265 195, 836 1.43 63.8 
18909... ose e ope zes 6 450 50 198, 110 130, 965 284,627 1.79 66.1 
A 7 568 0 212, 196 134, 828 283, 592 2.10 63.5 
Olas 8 636 0 134, 913 86, 242 157, 648 1.828 63. 9 
1902 corona 8 623 0 308, 289 198, 725 489, 637 2. 46 64.5 
E onnenn 9 850 0 278, 329 178, 276 583, 906 3.975| | 64 
1901. s asas 9 828 0 61, 564 85, 931 79, 746 2.22 58. 4 


ainciudes ovens and production and value of coke in Elk County since 1901. 


Connellsville district. —The Connellsville district of Pennsylvania, 
which is the largest coke-producing region in the world, is contained 
entirely within the counties of Fayette and Westmoreland. The coal 
occurs in a comparatively narrow synclinal basin or trough, extending 
in a northeast-southwest direction nearly across the two counties. It 
lies a short distance east of the city of Pittsburg, and supplies most of 
the fuel for the iron and steel furnaces of that city and vicinity, the 
greatest iron manufacturing center in the world. The Connellsville 
district for a number of years, or until 1903, produced from 40 to 50 
per cent of the total output of the United States, the smaller propor- 
tion in the last two years being due to the largely increased produc- 
tion from the “*Klondike” or Lower Connellsville district in Fayette 
County. 

Connellsville coal is an ideal fuel for coking in beehive ovens, and 
all but 110 of the 22,695 ovens built in this district up to the close of 
1904 are of the beehive type.  Connellsville coke is considered by 
some ironmasters to be without an equalas a blast-furnace fuel, and 
it is certainly the standard by which all other cokes are judged. 

The.production of the district in 1904 amounted to 8,883,220 short 
tons, the smallest output in the last six years. Compared with 1908, 
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when the output was 9,102,391 short tons, the production in 1904 
exhibits a decrease of 219,171 tons, while the value decreased from 
$20,707,442 to $13,990,329, a loss of $6,717,113 or over 33 per cent. 
The average price per ton declined from $2.27 in 1903 to $1.58 in 1904. 

Notwithstanding the unsatisfactory condition of the coke trade in 
1904, as shown by the decreased production and heavy decline in value, 
the number of ovens in the district was increased from 22,563 in 1903 
to 22,695 in 1904, and there were more ovens building (1,044) at the 
close of 1904 than at any time in fifteen years. It will be observed in 
the following table that the yield of coal in coke in 1903 and 1904 is 
shown to have been 67.4 per cent. This is probably more than the 
actual yield, as 664 per cent is considered the maximum yield in coke 
from Connellsville coal in beehive ovens, and for foundry coke the 
yield is considerably less than that. The apparently large yield is due 
to the fact that a large part of the coal charged into the ovens is not 
weighed but is computed by measurement, and some operators reported 
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as high as 75 and 80 per cent yield, which was evidently erroneous. 
The following are the statistics of the manufacture of coke in the 


Connellsville region from 1880 to 1904: 


Statistics of the manufacture of coke in the Connellsville region, Pennsylvania, 1880-1904. 


| | Ovens. 


lue of 


Va 
Year. Er B Build Coal used. grosii re A prs eie 
ments. | Built ing. ove per ton coke. 
| Short tons. | Short tons Per cent 
| idas | 67} 7,211] 731 | 8,867,856 | 2,205,946 | $3,948,643 | 81.79 65.5 
AS n = 654 | 4,018,782 | 2,639,002 | 4,301,573] 1.63 65.7 
1882........... sees B 592 | 4,628,736 | 8,043,394 | 4,473,789 | 1.47 65.8 
PL NES ^ |. 176|  101| 5,355,380 | 3,552,402 | 4,049,788 | 1.14 66.3 
1884......... sese 10,543 | — 200 | 4,829,054 | 3,192,105 | 3,607,078 | — 1.18 | 66.1 
1886.......... eese. i 10,471 48 | 4,683,881 | 3,096,012 | 8,776,388 | 1.22 66.1 
1860 inen 36 | 11,324 | 1,895 | 6,305,460 | 4,180,521 | 5,701,086 | 1.36 66.3 
Tr MEAS IRA 73 | 11,923 08 | 6,182,846 | 4,146,989 | 7,487,669 | 1.79 67 
lic | 38 12,818 | 1,520 | 7,191,708 | 4,966,553 | 5,884,081 | 1.19 69 
1889......... sees | 5n 458 | 430 | 8,832,371 | 5,990,428 | 7,974,633 | 1.34 67 
1890......... esee > 15, 865 30 | 9,748,449 | 6,464,156 | 11,537,370 | 1.94 66.8 
31891::: eccle vise 83 | 17,551 O | 7,083,705 | 4,760,665 | 8,903,454 | 1.87 67 
1892. ...... PCM | 31 | 17,309 O | 9,389,549 | 6,829,452 | 11,588,407 | 1.83 67.4 
1808........-.0sceees 28 | 17,504 5| 7,095,491 | 4,805,623 | 7,141,031 | 1.49 67.7 
1894................. | 29 | 17, 829 0 | 7,656,169 | 5,192,080 | 5, 405, 691 1.04 67.8 
MO ccoo ! 99 | 18,028 80 | 12,174,597 | 8,181,179 | 10,122,458 | — 1.287 67.2 
1896. ......... sess ' — 88 la18,347 O | 8,107,536 | 5,462,490 | 10,018,946 J — 1.884 67.4 
jr A ! — 86 a18,467 92 | 10,243,690 | 6,860,826 | 10,662,428 | 1.55 67 
To MERIT ' 88 (318,927 20 | 12,454,969 | 8,815,850 | 12,626,292 | — 1.618 66.8 
7 naa aaonn00n. 86 a19,294 | 792 | 14,974,018 | 10,390,835 | 17,075,411 | 1.64 69.4 
1900... 1: reteec ees 96 220,981 | 686 | 14,946,659 | 10,020,907 | 22,383,432 | — 2.23 67 
IN 96 la21,586 | 243 | 15,266,722 | 10,235,943 | 19,172,697; 1.873 67 
1902. ......... esses 97 321,659 | 374 | 15,538,701 | 10,418,866 | 23,785,433 | 2.283 67.05 
1908. ......... ees 99 |b22,663 | 0130 | 13,498,859 | 9,102,891 | 20,707,442 | 2.27 67.4 
1904.......... esee | 101 222,695 | 1,044 | 13,185,690 | 8,888,220 | 13,990,329 | 1.576 67.4 


aIncludes 50 Semet-Solvay by-product ovens. 
bIncludes 80 Semet-Solvay by-product ovens. 


c Includes 30 Semet-Solvay 
Includes 110 Semet-Solvay 


pss 


product ovens. 
product ovens, 
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The following table, compiled by the Connellsville Courier, of Con- 
nellsville, Pa., shows the shipments of coke from the Connellsville 
region in 1903 and 1904, by months, in cars and tons, with the aver- 
age number of cars shipped each working .day in the month. These 
shipments include coke made in the Upper and Lower Connellsville 
districts. 


Shipments of coke from the Connellsville region in 1903 and 1904, by months. 


1903. 1904. 


sm Cars. Rd Tons. Cars. de Tons, 
AA d AIR A eee SAA VA 
A Ta ene serene | 47,626, 1764 | 1,134,272; 30,077 | 1,187 | 718, 382 
February ...........0cecceceeeecceees - 41,783! 1,741! 958,981! 35,319, 1,413 845, 428 
March ss 53,534 | — 2,059 | 1,274,863 | 37,804 | — 1,400 | 1,062,192 
A 55,554 | 2,137 | 1,346,053 ¡ 50,602 | 1,946 | 1,118,043 
May......2..ccceccececceccecceceecees 53,929 2,074 | 1,288,550; 47,152! 1,813 | 1,146,907 
INN RT 56,730 | — 2,182 | 1,379,257 | 38,052 | 1,464 945, 520 
A O EE EE 55,2 2,048 | 1,327,239 | 36,414 1, 400 887, 402 
Ct esses essent eter ens | 5,234 |  1,970| 1,211,826 | 40,301| 1,493 975, 724 
September ...........2.2c.2eeeeseeee: 51,257 | — 1,970 | 1,289,265 | 47,574 | 1,830 | 1,153,471 
ON | 42, 722 | 1,582 | 1,041,966 | 47,214 | 1,816] 1,148,089 
November. ..............- EC | 27,948 | 1,094 | 629,768 | 49,921 | 1,990 1,207,131 
December.........- eese nennen | 21,736 805 | 513,187 | 50,329 | 1,864 | 1,219,174 
Toll oscars | 558, 738 | 1, 782 | 13, 345, 290 510,759 | 1,623 | 12,427, 468 


The monthly shipments of coke from this region in the years 1900 
to 1904, as reported by the Courier, are given in the following table: 


Monthly shipments of coke from the Connellsville region in the years 1900-1904. 


(Short tons.] 


Month. 1900. | 1901. | 1902. | 1903. 1904. 
JRDUÜBTY lid 1,001, 882 989,367 | 1,173,860 | 1,134,272 718, 382 
Rebasa iX ceva 910, 729 939, 756 | 971, 048 958, 9&1 845, 428 
A etree se DRE 1,044,588 | 1,150,734 | 1,133,978 | 1,274,863 | 1,062,192 
Apri] seco on lee iA I UE MEE LUC 982,551 | 1,070,708 | 1,219,928 | 1,346,053 | 1,118,043 
May scoop set aui AU etr e ' — 984,186 1,084,458 | 1,300,648 | 1,288,550 | 1,146,907 
JUNO x ic ce ees A d 872, 316 | 1,075,000 | 1,234,596 | 1,379, 257 945, 520 
A AEn EE oe — 732,981 1,046,996 — 1,271,045 | 1,327,239 887, 402 
Por P —————— 698, 065 | 1,099,417 | 1,238,260 | 1,211,826 975,724 
September..............ccc ec eceee eee eees 673,336 . 1,011,439 | 1,246,095 | 1,239,265 | 1,158,471 
October................ RET NT 731,748 ^ 1,128,183 | 1,230,860 | 1,041,966 | 1,148,089 
November c ts 751,443 | 1,070,204 | 1,079,087 629, 763 1, 207, 131 
December .............. esee eene 829, 409 | 943,687 | 1,039,885 513,187 | 1,219,174 


E I OEE rebos UO HE E | 10, 166, 234 | 12, 609, 949 | 14,138,740 | 13,345,230 | 12, 427, 463 
i 
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The total shipments, in cars, for the last seventeen years were as 


follows: ° 
Total and daily average shipments, in cars, 1888-1904. 
Year. | EE. Total cars. Year. Ec Total cars, 
A A rV. sius ERE 
I M | 905| 282,441 | 1897 .....L cesses 1,181 | 867,883 
1889.......... PONO | 1,046 326,220 || 1898.0... cc. eee eee eene 1,415 | 441, 249 
L.E AA A 1,147 355,070 || 1899 ...oooccoconcconccncnoos 1,676 523, 208 
jM ESPERE RN | 884 | 274,000 || 1900 ..................-..--- 1, 619 504, 410 
A O HR | 1,106 347,012 || 1901 .................- sss 1,857 581, 051 
o CERERI ERE REN | 874 270,930 || 1902 ..............- sss 1, 986 624, 198 
1894. 102 A | 900 281,677 || 1808.................-.2....| 1,782! 558,738 
p "ROC | 1,410 441,243 || 1904 ...............-- eese 1,623  — 510,750 
T ELENA AME OUS | 920 | 289,137 | 


The following table shows the prices prevailing for Connellsville 
furnace and foundry coke during the years 1900, 1901, 1902, 1903, 
and 1904. The abnormally high prices reported for both grades of 
coke in 1902 and 1908 were for coke sold for prompt delivery. 


, Prices of Connellsville furnace and foundry coke, 1900-1904, by months. 


Furnace. 
Month. 1902. E 1908. 
1900. 1901. Contract | For prompt} Six months’; Prompt 1904. 
price. delivery. | contracts. delivery. 
Jan....... $2.75 to $3. $1.75 $2. 25/82. 50 to $3. 50 $3. 75 to $4. 00:86. 00 to $7. 00:81. 60 to $1. 65 
Feb....... 2.75to 8. 1.75 2.25 2.50to 3.00 3.50to 4.00| 4.50to 5.50 1.50to 1.65 
Mar ...... 3.25to 4.25$1.75to 2.00 2.25 2.5010 3.00, 8.50to 4.00| 5.00to 5.50 1.600 1.75 
Apr....... 3.25to 4. 2.00$2.25 to 2.501 2.5010 3.00, 3.75to 4.00 4.50to 5.00 1.60to 1.65 
May ...... $.00to 8.25 2.00| 2.25 to 2.50............. $.00to 3.50 3.50 to 4.00, 1.60 to 1.65 
June...... 2.50to 3.00 1.75to 2.00: 2.25to 2.50 2.5010 3.50! 2.75to 3.00| 2.75to 3.50 1.40to 1.65 
July ...... 2.00 to 2.501 1.75to 2.00 2.25 8.00to 4.00 2.50 2.60) 1.4010 1.50 
Aug ...... 2.00 1.75 to 2.00 2.95| 8.50to 4.00! 2.25to 2.50, 2.00to 2.50, 1.45to 1.50 
Sept ...... 2.00 1.75to 2.00. '8.00 4.00to 5.00 2.25to 2.50| 2.00to 2.50, 1.40to 1.50 
Oct ....... 2.00 1.75to 2.00 3.50to 4.09 8.00 to 12.00 2.00to 2.10 1.75to 2.10 1.45to 1.65 
Nov ...... 2.00 1.85to 2.00 3.50to 4.00 7.00to 8.00,............. 1.65to 2.00, 1.75t0 2.15 
Dec....... 1.75to 2.00| 2.10to 2.25 8.75 to 4.00 7.00 to 5.00 Mac d 1.65t0 1.78 2.10to 2.45 
Foundry. 
Month c——— 
1900. 1901. 1902.a 1903, a | 1903. b 1904. 

Jan ...... | $3.00t0$4.00 | $2.00 to $2. 25 | $2.75t0$3.00 | $4.75 to $5.00 | $6.00 1087.50 | $2.10 to$2. 50 
Feb ...... 3.00to 4.00 2.25 | 2.75to 3.00 (6) 6.00 to 7.00| 2.10to 2.25 
Mar...... 3.75to 4.50 2.50 | 2.75to 3.00 (c) 6.00to 7.00 2.10to 2.50 
APr ...... | 8.2510 4.00 | 2.50 | 2.75to 3.00 5.00 | 5.50to 6.00 | 2.15to 2.50 
May...... 8.00 to 3.50 2.50 | 2.75to 3.00 4.00 | 4.00to 5.50 | 2.00to 2.15 
June ..... $.00to 3.25! 2.25to 2.50 | 2.75to 3.00 | 3.25to 4.00| 3.50to 4.00| 1.80to 2.00 
July...... 2.7510 3.00! 2.25to 2.50 | 2.75to 3.00: 3.00to 3.25 | 3.00to 8.50 | 1.75to 1.85 
Aug...... 2.75; 2.26to 2.50 | 2.75to 3.00 | 3.00 3.00 | 1.75to 1.85 
Sept...... | 225to 2.0, 2.25to 2.50 | 4.00to 4.50; 2.75to 3.00 | 2.75to 3.00 | 1.75 to 2.00 
Oct....... 2.26to 2.50 ' 2.25to 2.50 | 4.50to 5.00 | 2.75to 8.00| 2.75to 3.00| 1.80to 2.25 
Nov ...... | 22510 2.50| 2.2510 250| 4.50to 5.00 csse 2.50 to 2.65 | 2.00to 2.50 

2.35to 2.50 | 4.50to 5.00 .......... se. 2.1510 2.50| 2.25to 2.50 


Dec ...... | 2.25to 2.50 


a Contract prices. b Prompt delivery. c No contract prices quoted. 
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The prices quoted in the above table are for strictly Connellsville 
coke as reported by the Iron Age. ‘‘ Main line” and ‘‘ outside” brands 
are usually quoted from 15 to 25 cents below strict Connellsville. 

Greensburg district.—The statistics of coke production in the 
Greensburg district for 1904 record the first setback to a steadily 
increasing output for ten years. The production in 1904 amounted 
to 314,954 short tons against 451,385 tons in 1903. There was no 
change in the number of establishments or ovens. One plant of 10 
ovens was idle during all of 1904. 


Statistics of the manufacture of coke in the Greensburg district, Pennsylvania, 1889-1904. 


Fatab- | Oven Coke [Total value! Value of | Yield of 
Year. lish- Build. | C08! used. produced. of coke at | Guang coal in 
ments.| Built. ng. Ovens. per ton coke. 
Short tons. Short tons | Per cent 
1889 Mer 2 50 16 32,070 ! 20, 459 $21,523 . $1.05 63.8 
E S 2 58 0 44, 000 | 30, 261 41, 290 1.46 68.7 
189]. ccs raión 2 58 0 38, 188 22, 441 36, 627 | 1. 63 59 
(as 2 58 0 15, 005 9, 037 13, 173 1. 46 60.2 
Es 3 88 0 29, 983 18, 393 26, 303 1. 43 61 
ÓN 3| 118 0 27,290 15, 872 18,413 | 1.16 58.2 
1896.. PN MI 3 118 0 31, 300 20, 309 2,401 — 1.10 65 
1890: cecus Der iere 3 178 0 36, 963 24, 642 30, 928 1.255 66 
1897... cese teow es 3 178 0 81, 927 52, 495 65,619 1.25 64 
Ee ee 8 218 0 112, 487 64, 295 96, 443 1.50 57 
1899................. 4 307 240 Y73, 811 110, 594 247, 421 2.24 63. 6 
ao 5 680 280 331, 305 196, 709 412, 704 2.25 59.4 
ada 6 991 0 406, 957 257, 785 464, 692 1.80 63.3 
1902: ci cos etes toss 7| 1,240 193 725, 744 441,941 | 1,228,576 2.78 60.9 
1903 ua 7| 1,332 0 813, 216 451,985 | 1,477,134 3.27 55.5 
jo RETE 7| 1,332 0 511, 303 314, 954 651, 228 1.75 61.6 


Irwin district.—This district includes the ovens located near the 
town of Irwin, in Westmoreland County, and also those located in 
what may be termed the Irwin basin, on the Youghiogheny River. 
More than half of the ovens in the district were idle all of last year, 
and the others were operated but a short time during the year. The 
production dropped from 133,290 short tons in 1903 to 8,793 tons in 
1904. 
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Statistics of the manufacture of coke in the Irwin district, Pennsylvania, 1889-1904. 


- ind Orens: ad: TOM oe bed 2 Toae of 
TN ments. | Built. | Busia- produced. " vene Dor ton Ee 
| Short tons. | Short tons. Per cent. 
ES NORTE 4| 696. O|  373,913| 243,448 | $351,304| $1.4 65 
1890............ sse 4| 668, 0| 270,476 | 172,329 | 256,458 | 1.49 63.7 
D AA 4| 696 0| 323,099;  197,0822|  266,0601| 1.85 61 
1800. A 4| 669 o] 329,199 | 202,809| 294,029 | 1.40 61.8 
e 15 ooenes 5| 75. 0 | 238,892 | 150,463 | 175,609 | — 1.30 63 
ÓN 5| 75 0' 176,318] 110,995: 119,7 1.08 63 
T E 5| 75 0| 166121| 108,872 105,609 | 1.017 62.5 
j. TERN 5| 696 0| 279,104! 175,916 275,518! 1.566 63 
ios 5| 696 0| 207,704 | 136,668 | 189,869 | 1.39 65.8 
T. AN 5| 696 0 | 332,368 | 183,176 | 239,583 | 1.308 55 
1899... 555 ciscus 5! 697 0! 293,457 | 183,085 | 197,694 | 1.48 59.6 
1900...........- 5! 697 0! 93,647 61,630 | — 153,743 | 2.49 65.8 
ÓN 6 750 O! 80,699 19,977 32,562 | 163 65 
oler | 6 — 691 O 217,404 | 139,299!  329,410| 2.36 64.1 
1908........ esses. | 6 691 0: 207,067 | 133,290! 334434 | 2.51 64.4 
Te ar sees 6' 69 0 


| 14, 468 8,793 14, 576 1. 66 60. 8 


Lower Connellsville district.—This district, sometimes called the 
** Klondike,” is located in the western part of Fayette County, imme- 
diately west of the southern end of the Connellsville basin, from which 
it is separated by the Greensburg anticline. Although but five years 
old, having been opened in 1900, it ranks next to Connellsville among 
the coke-making districts in the United States, having in 1904 an out- 
put more than double that of the Flat Top district of West Virginia, 
which until 1902 was the second coke-producing region in the United 
States. While outside of the Connellsville basin, the coking qualities 
of the coal compare favorably with that of Connellsville, and the coke 
is marketed as Connellsville coke. It is the only district in Pennsyl- 
vania whose production of coke in 1904 exceeded that of 1903, the 
output of the Lower Connellsville district exhibiting an increase of 
558,158 short tons, or 24 per cent, while the total production in the 
State decreased 789,868 tons, or 5.05 per cent. The number of estab- 
lishments in the distriet increased from 32 to 34, and the number of 
ovens from 5,758 to 6,570. "There were only four establishments idle 
during the year, one of which consisted of only 30 and another of but 
47 ovens. The other two were the new plants added to the list in 
1904, whose ovens were not completed and put in blast before the close 
of the year. 
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The record of the district for the five years during which it has been 
in existence is shown in the following table: 


Statistics of the manufacture of coke in the Lower Connellsville district, Pennsylvania, 


1900—1904. 
| Exab.|  O"en* Coke Total value Value of | Yield or 
Year. lish- | Build. | Coal used. | produced. | of coke at) Svens coal in 
ments. | Built. p '| ovens. : coke. 
. per ton. 

Short tons. | Short tona Per cent 
WOO sis 12 | 2,033 | 1,112 579,928 |' 385,909 | $792,886 | $2.06 66. 5 
IO lirica 17 | 3,251 30 | 1,666,826 | 1,116,379 | 1,991, 699 1. 784 66. 9 
1909... sas 21 | 4,253 705 | 2,826,242 | 1,899,111 | 4,701,068 2. 475 67.2 
108 ica 32 | 5,758 786 | 3,452,568 | 2,329,298 | 5,522, 884 2.37 67.5 


1904; A | 34 | 6,570 250 | 4,229,755 | 2,887,456 | 4,623, 135 1.60 68. 2 


Lebanon Valley and Schuylkill districts. —The bank of Otto-Hoffman 
ovens at Lebanon were not in operation during 1904. The Semet- 
Solvay plant of 90 ovens at the same place was completed and put in 
blast early in 1904, and was active the greater part of the year. The 
40 ovens of the Semet-Solvay type which were building in 1903 were 
also put in blast in 1904 and continued in operation the remainder of 
the year. The production from these two plants amounted to 110,365 
tons, or nearly 900 tons to the oven. 

Pittsburg district.—A large portion of the coke made in the Pitts- 
burg district is from slack coal obtained from the mines along the 
slack-water navigation of the Monongahela River and brought to 
Pittsburg in barges. Some of the run-of-mine coal is also brought 
from the fourth pool of the Mononguhela River at Pittsburg. The 
production of 120 Otto-Hoffman ovens located at Glassport and of 25 
Semet-Solvay ovens located at Sharon, in Mercer County, are included 
in this district. The production of the district decreased from 877,640 
short tons in 1903 to 841,459 tons in 1904. There was a decrease of 1 
in the number of establishments, and an increase of 559 in the number 
of ovens. The new ovens included 159 Otto-Hoffman by-product 
ovens which were reported as under construction in 1903. 
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Statistics of the manufacture of coke in the Pittsburg district, Pennsylvania, 1850-1904. 


Estab: | Ovens | | S loai value Value of! yield of 
Year. lish- Builg. | Coal used. | »roduced: of coke at | one | coal in 
ments. | Built ing | ovens. per ton coke. 
Short tons. | Short tons Per cent 
1880..........e sese 21 534 0 194, 393 105,974 | $254,500 | $2.40 55 
IPC) EROR NES 21 538 0 178, 509 96,310 . 206,965 2.15 54 
asa 21 567 0 114, 956 64,779 134, 378 2.07 56.3 
a ce 20 642 0 119,310 66, 820 126, 020 1.89 56 
E PERS TOU US | 20 535 0 97, 367 53, 857 99, 911 1.87 55 
A I l. a6 4 91,101 46, 930 72, 509 1.55 51.5 
os 18 730 0 228, 874 138, 646 221,617 1.88 60. 6 
TOR) cli 20 880 235 366,184 | 177,097 315,546 | 1.78 48. 4 
18 cc ^ 9| gro O| 428,899! 264,156 | 350,88 | 1.33 62 
E la aie cate! cents er ' 17| 600 21 | 233,51 141,324 | 283,402 2.00 60.5 
Ho eee ee : 14 541 0 149,230 ' 93, 984 171, 465 1.82 63 
C) || 18| 59 11] 154,054 | 94,160 | 201,458| 2.14 61 
Y orar cipes 15 725 261 292,357 176,805 76,613 2.14 60.3 
E AN 10 885 0 357,400 | — 216,268 438, 801 2.03 60.5 
ias 9 779 104 371, 569 227, 100 351, 825 1.56 61 
1895.. RC ERR | 9| 973 O| 452,845] 232,529! 547,284 | 2.35 51.3 
1806525 teca 11 | 1,2641 a120 683, 984 368,070 | 941,076 2.56 63 
E ee 9 |51,233 200 832, 505 548, 981 861, 326 1.57 66 
1898. aoaaa 10 (c1,100 168 836, 948 552, 742 899, 537 1.627 66 
E oe roe 10 |c1,312 506 954, 028 644,467 | 1,189,117 1.84 67.6 
1000. s cues sueo az d8 | 01,641 0 862, 610 570,678 | 1,418, 382 2. 48 66.1 
19019 ............... el0 [01,651 | /f227| 1,266,947 813,478 | 1,690, 614 2.078 64.2 
1902g ............... ^10|cl,611| /232 | 1,488, 973 953,863 | 1,924,942 2.018 64.1 
1908 Yoco h9 11,630 | 4359| 1,404,660 877,640 | 2,632,827 3. 00 62.5 
19040 A AS E2 195 0| 1,370,629 811,459 | 1,795,257 2.18 61.4 


a Otto-Hoffman by-product ovens. 

b Includes 120 Otto-Hotfman ovens. 

e Includes 120 Otto-Hoffman and 25 Semet-Solvay ovens. 

d Includes one establishment in Mercer County. 

e Includes two establishments in Mercer County and one in Allegheny Valley district. 
S Includes 212 Schniewind ovens. 

gIncludes ovens and production in Allegheny Valley district. 

^ Includes two establishments in Mercer County and two im Allegheny Valley district. 
1 Includes 173 Otto-Hoffman and 25 Semet-Solvay ovens. 

J Includes 159 Otto-Hoffman ovens. 

k Includes 332 Otto-Hotfman and 25 Semet-Solvay ovens. 


Reynoldsville- Walston district.—This district, in Jefferson and Clear- 
field counties, includes all of the ovens of the Rochester and Pittsburg 
Railroad, as well as those of the low-grade division of the Allegheny 
Valley Railway, and those connected with the mines of the New York, 
Central and Hudson River Railway. The production in 1904 amounted 
to 709,502 short tons, as compared with 810,359 tons in 1903. Une 
establishment of 100 ovens was added to the district in 1904, 2 ovens 
were abandoned, and 200 new ovens were building at the close of the 
year. 
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The following are the statistics of the manufacture of coke in the 
Reynoldsville- Walston district for the years 1880 to 1904: 


Statistics of the manufacture of coke in the Reynoldsville- Walston district, Pennsylvania, 


1880-1904. 
Esap.| __OFen*: Coke Total value! Value of | Yield of 
Year lish- Build- | Coal used. produ ced, | of coke at ps lin 
ments. | Built ing Ovens, per ton. | coke. 
Short tons. | Short tona. | Per cent. 

1880 ——— M 3 117 0 45, 055 28, 090 $46, 359 $1. 65 62 
Ian 4 125 2 99, 489 44, 260 80, 785 1.85 44 
Ii 5 177 0 87,314 44,709 80, 339 1. 80 51 
A rrr ar 6 229 0 76, 080 | 37, O44 65, 584 1.77 48 
1884 AA 7 321 0 159, 151 78, 646 113, 155 1.44 49 
Os 8 600 143 183, N06 114, 409 153, 795 1.35 62 
1880 ira ERETTS 9 783 500 271,037 161,828 217, 834 1.35 59.7 
TSS uan cria 11 | 1,492 134 507, 320 316, 107 592, 728 1. 88 62.3 
E AA 9| 1,636 100 404, 346 253, 662 320, 203 1.26 62.7 
A 8 | 1,747 0 514, 461 | 313, 011 436, 857 | 1.40 60. 8 
1 Me 8| 1,737 0 652, 966 406, 184 771, 996 1.90 62 
1891... 2 eS ete 7| 1,747 0 769, 100 | 470,479 744, 098 1.58 61 
1892. vices eae wa Ee 8| 1,734 0 683, 539 425, 250 743, 227 1.75 62.2 
jp PR m 8| 1,755 0 562, 033 339, 314 586, 212 1.73 60.4 
ji. TRE 8| 1,755 0 336, 554 207, 238 297, 596 1. 44 61.6 
1890... o sce wax Eh 8| 1,637 0 904, 092 296, 520 357, 266 1.20 58.9 
1896 A 7| 1,852 34 770, 104 445, 998 673,625 1.51 57.9 
1897 A 6 | 1,980 0 810, 808 491, 267 759, 609 1.55 60. 6 
ne 5| 1,942 0 | 1,022,196 | 600, 084 846, 121 1.41 58. 7 
189a is 6 | 1,779 0, 1,581,164 | 972,933 | 1,793,807 1.84 61.5 
A cs van xEELES 7, 2,010 0' 1,115,923 625,953 | 1,347,869 2. 15 56 
1901; vives en EE LES 7| 2,010 0 | 1, 059, 107 589,577 | 1,171,578 1. 988 65.7 
1903, dd 7 | 2,029 0' 1,251,765 | 689,890 | 1,422,143 2. 06 55.1 
1903... cias 7| 2,003 0; 1,420,709 810,359 | 2,688, 472 3. 32 57.4 
E ano00n0nnnn 8 | 2,101 200 | 1,313,507 ' 709,502 | 1,585,950 | 2.235 54 


a includes coal used, coke produced, and its value in New York; also in Massachusetts for 1899. 


Upper Connellsville district. —TYhis district includes that portion of 
the Connellsville trough or basin which lies north of a point a short 
distance south of the town of Latrobe, Westmoreland County. The 
coal of this vicinity differs somewhat from that of the basin proper, so 
that in addition to its geographic position there is another reason for 
separating the production from that of the Connellsvilledistrict. The 
production of the district in 1904 amounted to 390,540 short tons, a 
decrease of over 50 per cent from that of 1903. The large decrease 
in this district may be attributed to the fact that strictly Connellsville 
coke was in greater supply and at much reduced prices, as compared 
with 1903. 
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Statistics of the manufacture of coke in the Upper Connellsville district, Pennsylvania, 


1880-1904. 
Estab- | — Oven" Coke [Total value| Value of | Yield of 
Year. ind Be Build- Coal used. produced. of coke at ovens, coel in 
Short tons. | Short tone. Per cent. 
OO cocos 8| 75 O| 319,927 | 229,433 | $397,945 | $1.78 72 
E AUD NE 10| 986 O|  588,924| 343,728]  548,962| 1.60 58 
IH LS e retra. | 11 | 1,118 0| 650,174 | 375,918] 536,503 | 1.48 58 
1888... cesse nea 11| 1,118 0| 668,882 | 389,053 |  422,174| 1.08 58 
1884........ esee 1| 1,118} . o| 496,894 |  294477| 311,665] 1.06 59 
O ccoo 11 | 1,168 40 | 555,785 | 319,297 | 346,168 | 1.08 57 
ados y 12 | 1337 29 | 691,331] 442,968 |  572073| 1.29 64.1 
JT e ci rcr) 16 | 1,442 87| 717,274}  470,223| 840,144 | 1.79 65.6 
1888.. cnn 16 | 1,977 0 7,966 | 441,966 | 617,189 | 1.40 67 
1899... cesse esee 13 | 1,568 80|  635,220|  417,263| 609,828 | 1.46 65.6 
1890....... cesses 14 | 1,569 28 | 889,277 | 577,246 | 1,008,102 | 1.75 64.9 
Occ alaba de 14 | 1,74 O | 1,000,184 | 649,316 | 1,111,056 | 1.71 65 
1800.4. os secadacen 14 | 1,843 0| 706,171 | 451,975] 691,323 | 1.68 64 
e eise 14 | 1,843 O|  499,809| $20,703 |  447,000| 1.89 64 
A 14 | 1,843 0| 279,971 | 176,709 | 212,595 | 1.20 63 
(^ ae e ado 14 | 1,849 30 | 319,285 | 208158] 251,892 | 1.21 65 
e aoan naannnnna. | 14| 1,863 0| 617,601 | 406,112 | 570,687 | 1.405 65.7 
1897: 1e de cepere 14| 1,863 0|  556,94]| 345,372 | 444,709 | 1.29 62 
[ MOERS 13 | 1,832 0| 638,277] 403,045 | 538,609) 1.34 68 
1890 A 13 | 1,861 68 | 933,792 | 609,893 | 986,298 | 1.62 65.3 
3900: IN 14| 1,999 O | 1,042,170 | — 690,449 | 1,378,629 | 1.996 66.2 
1) re rere 16 | 2082 | 100 | 952,448] 569,511 | 1,033,991 | 1.815 66.8 
lisa | 17 | 2,1132 | 405, 1,413,476 | 936,854 | 2,193,332 | 2.34 66.3 
e ue 19 | 2,5556 | 280 | 1,180,947 | 784,132 | 2,133,513 | 2.72 66.4 
10046 eet eerie | 19 | 2,660 27 | 601,236 | 390,540 | 590,097 | 1.51 64.9 
TENNESSEE. 


By a decrease in coke production from 546,875 short tons in 1903 to 
379,240 tons in 1904, Tennessee dropped from sixth to seventh place 
among the coke-producing States. The coke product of Tennessee is 
for the most part consumed in the iron furnaces of Chattanooga und 
vicinity and other points in the eastern part of the State. 

There was a gain of 1 in the number of establishments in 1904, as 
compared with 1903, and a decrease of 3 in the number of completed 
ovens. Two of the older establishments, having a total of 245 ovens, 
did not make any coke during 1904, while 4 new concerns, having a 
total of 110 ovens completed and 190 ovens building, had not had any 
of the ovens fired yp before the close of the year. 

The statistics of the manufacture of coke in Tennessee for the years 
1880 to 1904 are given in the table which follows. 
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Statistica of the manufacture of coke in Tennessee, 1880-1904. 


Ovens. | 


! 
' 


à | car, Value of | V, 
Year. ish | puid. | Cond used. | Sheed, SLk pei coli 
n Built. | ing. | evens per ton coke 
— o E 
Short tons. | Short tens. Per cent. 
a 6| 656 68 | 217,656, 130,009 | $316,007 | $2.42 | 60 
| er 6 724 $4 241, 644 143, 853 342, 585 2. 38 60 
1882... cesse serus 8 861 14 313, 537 187, 695 472, 505 2. 62 60 
os a ee | 11 992 10 330, 961 203, 691 459, 126 2.95 62 
|.) AR | a13 | 1,105 175 348, 295 219, 723 428, 870 1.95 63 
aa | 12 | 1,387 | 36 412,538 218, 842 398, 459 1.82 53 
1886............ ccoo. i 12! 1,485; 126 621, 669 368, 139 687, 865 1.87 | 59 
E PEN 11, 1,560 65 | 655, 857 396, 979 870, 900 2.19 | 61 
E ONE 11 | 1,634 84 630, 099 385, 693 490, 491 1.27 61 
1889............. eee 12| 1,639 40 5322 015 559, 710 731, 496 2. 03 57 
O 11 | 1,664 292 600, 387 348, 728 684,116! — 1.96 58 
yi: OREI EO 11 | 1,995 0 623, 177 364, 318 701,803 | 1.93 58 
zara 1| 1,941 0 600, 126 354, 096 724, 106 2. 05 
Ie 5 5 Sus 11 | 1,942 0 449, 511 265,777 491,523 1.85 61 
[s OPER ES 11 | 1,860 0 516, 802 292, 646 480, 124 1.64 56.6 
s PN 12 | 1,908 0 684, 655 396, 790 754, 926 1.90 57.9 
(Cr NIE NEU 16 | 1,861 100 600, 379 339, 202 624,011 1.84 56.5 
1807. EEEN 15 | 1,948 0 667, 996 368, 769 667, 656 1.81 55 
E Lee Leser suat 15 | 1,949 40 722,356 394, 545 642, 920 1.63 54.6 
IBD ROME 14 | 2,040 62 779, 995 435, 308 850, 686 1.95 55. 8 
1900; ice oda 14 | 2,107 340 854, 789 475,432 | 1,269,555 2. 67 55.6 
190122. 555 232225 pos 14 | 2,135 258 739, 246 404, 017 952, 782 2. 358 54.6 
1000 5d codes 15 | 2,269 116 | 1,025, 864 560,006 | 1,597, 041 2. 85 54.6 
1900. ais 16 | 2,439 304 | 1,001,356 546,875 | 1,700,722 | 3.12 54.6 
| 2. 388 52.8 


A 17 | 2,436 190 718, 181 379, 240 | 905, 540 


a One establishment made coke in pits. 


The character of the coal used in the manufacture of coke in Ten- 
nessee since 1890 is shown in the following table: 


Character of coal used in the manufacture of coke in Tennessee, 1890-1904. 
[Short tons.] 


Run of mine. | Slack. 
Year. Se) Total 
Unwashed. | Washed. | Unwashed. | Washed. 
IO A 255, 359 0 273, 028 72, 000 600, 387 
jr Seah nd capes Seeman heed ESE 194,556 0 377, 914 60, 707 623, 177 
O A pinta tal gictindgia eta atete eee 176, 453 15, 000 367, 827 40, 846 600, 126 
ISOS di e pai echt 179, 126 0 137, 483 132, 902 449,511 
A Loa E E PR 166, 990 61, 841 149, 958 188,013 516, 802 
1899. euin 1b ost Messa Nas Ead aa 96, 744 59, 284 285, 906 242, 721 684, 655 
1890 ioie edins Teu IK Ere D EU Va 0 206, 319 219.231 174, 829 600, 379 
180i asd exe tr rr re cere O 36, 185 400, 166 119, 55 111,590 667, 996 
Isa 37,217 306, 969 122, 756 255, 414 722, 396 
1899. eco eu ke NERO ux S ES AR pP 140, 804 267, 105 31,805 340, 236 779, 9% 
A ——— € 150, 697 349, 448 24,122 830, 522 864, 789 
Oia ai 224, 723 282, 129 34, 088 198, 306 739, 246 
A cass nueee bathe sua eeee € 287, 064 334, 109 47,161 357, 530 1, 025, 864 
1905. rs 157,717 404, 949 74, 560 364, 130 1,001, 356 


1904 Mr A E 1,471 302, 943 60, 784 352, 983 718,181 
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UTAH. 


As there is but one company in the State of Utah engaged in the 
manufacture of coke, the statistics of production have been included 
with those of Colorado. The coals of this State are practically iden- 
tical in character with those of western Colorado. 


VIRGINIA. 


The development of the coking industry in the southwestern counties 
of Virginia during the last ten years has been exceptionally rapid, 
and the year just passed is the first since 1893 in which the production 
has shown a decrease as compared with the preceding vear. In 1893 
there were but 2 establishments in the State, the number of ovens 
completed was 594, and the total production amounted to 125,092 short 
tons. In 1903, the year of maximum production, there were 16 estab- 
lishments, having a total of 4,251 ovens, and the output amounted to 
1,176,439 tons. The statistics for 1904 show an increase of 94 in the 
number of completed ovens, the number of establishments remaining 
as in 1903, while the production declined to 1,101,716 short tons, a 
decrease of 74,723 tons, or 6.35 per cent. The value of the product 
declined from $2,724,047 in 1903 to $1,772,717, a decrease of $951,330, 
or 35 per cent. Two establishments, having a total of 107 ovens, were 
idle throughout 1904. One of the idle establishments was the plant 
of Newton-Chambers ovens at Pocahontas. 

Practically all of the new work in thelast few years has been car- 
ried on in Wise County, on the Clinch Valley branch of the, Norfolk 
and Western Railroad. The coke made in this district is the only 
coke made in Virginia from coal mined exclusively in the State. 
There are two plants in Virginia, one at Lowmoor and one at Coving- 
ton, the coal for which is drawn from mines in the New River district 
of West Virginia. The coal for the ovens at Pocahontas, in Tazewell 
County, is obtained from mines whose workings extend across the 
State boundary line into West Virginia. The openings to the mines, 
' however, and the coke ovens are in Tazewell County, Va., and it is 
customary to credit the coal as well as the coke to Virginia. 
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The following are the statistics of the manufacture of coke in Vir- 
ginia from 1883 to 1904: 


Statistics of the manufacture of coke in Virginia, 1883-1904. 


kae] re TOES value Value of | viia of 
coal in 


coke at 


== ee EEE e 
menta. | Built. | mor = nsed: | produced. | ovens. a. | coke 
Short tons. | Short tons. Per cent. 
1| 200! 0|  3900|  25340|  $44,345| $1.75 65 
1| 200 | 0 99, 000 63,600 | 111,300 | 1.75 64.3 
| 1} 200 0 81, 899 | 49, 139 85,999 | 1.75 60 
2| 350  100| 200,018 122,352 305,880| 2.50 61.2 
| 2| 350! 300 235,841 | 166,47 ' 417,368 | 2.50 70.8 
| 2| o| 0| 22052 | 140,199 | 260,000 | 1.74 64. 7 
| 2 550 | 250 238, 793 146,528 | 325,861 2.22 61 
| 2| 550 | 250 | 251,683 | 165,847 278,724 | 1.68 66 
2| 550! 250] 285,113 167,516 265,107 | 1.58 58.8 
| ol  594|  206| 226,517 | 147,912 322,486! 2.18 65.8 
2 594| 206 194, 059 125, 092 | 287 898 | 2.26 64.5 
| 2| 736 100! 250,524 180, 091 295,747 1.64 64.2 
| 5| 832| 350| 410,737 |  244,7388|  322,564| 1.82 59. 6 
| 7| 1,1138 | 101 454, 964 268, 081 404, 573 1. 509 58. 9 
| 6| 1,453 |  110| 574,642 | 354,007 |  495,864| 1.40 61.6 
6 |a1,564 0|  852,972| 581,161 699, 781 1.317 62 
6 |a1,588 — 429 | 994,635 | 618,707 | 1,071,284 1.73 62.2 
| 7 | a2,331 300 | 1,083,827 | 685,156 | 1,464,556 | 2.137 63.2 
7 |a2,775 0| 1,400,231 907,130 | 1,483,670 | 1.685 64.7 
| 14 |a2,974 | 1,208 | 1,716,110 | 1,124,572 | 2,322,228 | 2.065 65.5 
| 16 | a4,251 142 | 1,860,225 | 1,176,439 | 2,724,047 | 2.315 63.2 
16 |a4,345 | 68 | 1,636,905 | 1,101,716 | 1,772,717 1. 609 67.3 


aIncludes 56 Newton-Chambers by-product ovens. 


'The character of the coal used in the manufacture of coke in Vir- 
ginia since 1890 is shown in the following table: 


Character of coal used in the manufacture of coke in Virginia, 1890-1904. 
[Short tons.] 
Run of mine. Slack. 
Year. os Total 


| 
ARA EP a PNE 
Unwashed. | Washed. | Unwashed. | Washed. 


SO —————— o ———————— 


E eaa iS qa 98, 215 0 153, 468 | 0 251, 683 
in 107, 498 0 177,615 0 285, 118 
a ! 106, 010 0 120, 507 0 226, 517 
ra cis el 107, 498 0 86, 561 | 0 194, 059 
CEPE I EA A 103, 874 0 176, 650 | 0 280, 524 
TEE CRURA | 114, 802 0 295,935 | 0 410, 737 
UP PS A ATA ER | 70, 756 0. 370, 624 13, 584 454, 964 
ETE laicis subs | 286, 158 0 227,363 61,021 574, 042 
nada cito N | 105, 399 0 237, 474 210, 099 852, 972 
Pb PEN EPIS 612, 267 0. 225,118 | 157,250 | 994, 635 
ASIA VO | 620, 207 0 | 463, 620 | 0 1,083,827 
AO RSS TN | 869, 203 0 | 531, 028 | 0| 1,400,231 
PAPE 1,018, 148 "UN 697, 962 0 1,716,110 
MER CR 857,332 | 0| 1,002,893 | 0| 1,860, 225 
cid | 1,213, 226 44, 222 0 | 1, 636, 905 


379, 457 
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WASHINGTON. 


Washington is the only one of the Pacific coast States producing 
coal of a quality suitable for the manufacture of coke. The operations 
are not of special importance, particularly when they are compared 
with the output of other coke-producing States, but they are of interest 
as establishing the fact that it is possible to produce a metallurgical 
coke from the Washington coals. There were 6 establishments in the 
State at the close of 1904, the same as in 1903. Three of the 6 plants 
were idle, however, throughout the whole of 1903 and 1904. These 3 
idle plants included altogether 71 ovens. The 3 plants which made 
coke included 185 ovens. Production in the State was almost exactly 
the same in the last two years, that of 1904 being 191 tons less than 
that of 1903. There have been no new ovens building at the close of 
the last three years. 

The coke industry in Washington began in 1884, since which time 
the statistical record has been as follows: 


Statistica of the manufacture of coke in Washington, 1884-1904. 


b- Th | (Coke ‘Total value Value of. Yield of 
Year. lish- Build. | Coal used. produced. of cokeat | Svens coal in 
ments, | Built. in ovens. per ton. coke. 
| Short tons. | Short tons. Per cent. 
RIERA IA | 1 0 0 700 400 $1,900 | $4.75 57.5 
A 1 2 0 544 311 1,477 4.75 57 
Ul. oe A 1 11 21 1, 400 825 4,125 5.00 58. 9 
MEL ode ont 1 30 0 22, 500 14, 625 102, 375 7.00 65 
AA 1 30 100 0 0 0 0 0 
| AR 1 30 0 6, 983 3, 841 30, 728 8. 00 55 
T ESO 2 30 80 | 9,120 5,837 46,696 | 8.00 64 
ERE 2 80 0| 10,000 6, 000 42, 000 7.00 60 
AAA 3 84 30 | 12, 372 7,177 50, 446 7.08 58 
o ARAS 3 84 0 11,374 6,731 34, 207 5. 08 59 
A eee ee 3 84 0 8, 563 5, 245 18, 249 3. 48 61.2 
MN. ea yi RES 3 110 0 22. 973 15, 129 64, 632 4.27 65.9 
TA 3 120 | 0 38. 685 25, 949 104, 894 4.04 67 
D DOTT PTT FEET A 3 120 0 | 39, 124 26, 189 115, 754 4. 42 67 
TEs ARI A 2 90 0 | 48, 559 80,197 | 128,933 4.27 62.2 
ER 2 90 | 0 50, 813 30, 372 151, 216 4. 98 59.8 
et eye PHA: 2 90 | 0 54, 310 33, 387 160, 165 4.797 61.5 
EII 4 148 | 100 78, 393 49, 197 239, 028 4. 858 62.7 
TRA 5 231 0 68, 546 40, 305 199, 195 4.94 58.8 
EE eoi | 6 256 0 73,119 45, 623 214, 776 4.71 62.4 
AIR | 6 256 0. 59 


WEST VIRGINIA. 


Because of a decrease in production of 424,732 short tons in 1904, 
as compared with 1903, West Virginia once more falls behind Alabama 
and for the tenth time in twenty years occupies third place in rank 
among the coke-producing States. Since 1885 Alabama and West 


640 MINERAL RESOURCES. 


Virginia have been close rivals for second place, each having held it 
ten times, and during the last four years have alternated each year. 

The coke production of West Virginia in 1904 was the smallest in 
five years, amounting to 2,283,086 short tons, valued at $3,757,850. 
Compared with the record year of 1903, when the production amounted 
to 2,707,818 short tons, valued at $7,115,842, this shows a decrease of 
424,732 short tons, or 15.69 per cent in quantity, and of $3,357,992, or 
47 per cent in value. 

The number of establishments increased from 136 in 1908 to 137 in 
1904, a gain of 1. The number of completed ovens increased from 
15,613 to 16,929, a gain of 1,316, and there were 1,319 ovens building 
at the close of 1904. There were 32 establishments, having a total of 
1,789 ovens, idle during 1904. Of these, 21 plants, with 1,002 ovens, 
were in the upper Monongahela district; 8, having 499 ovens, were 
in the New River district; 2, having 178 ovens, were in the Flat Top 


district; and 1, of 110 ovens, was in the Kanawha district. 
The following table exhibits the statistics of coke production in 


West Virginia since 1880: 


Statistics of the manufacture of coke in West Virginia, 1880-1904. 


Istab- DUERME Coke Total value be of! yield of 
Year. lish- . Build- | C08! used. produced. of coke at ea lin 
ments.| Built. ing. ovens. per ton. coke. 
Short tons. | Short tons. Per cent. 
1880... rere 18 631 40 230, 758 138, 755 $318, 797 $2. 30 60 
ji. 19 689 0 304, 823 187, 126 429, 571 2.30 61 
T82 ouden scrivo YE 22 878 0 366, 653 230, 398 520, 437 2. 26 63 
A 24 | n 9 411, 159 257, 519 563, 490 2.19 63 
1884... eroe 27 e 127 385, 588 223, 472 425, 952 1.91 62 
IO EE 27 63 415,533 260, 571 485, 588 1.86 63 
IRB -— — MÀ 29 | 1, i 317 425, 002 264, 158 b18, 843 1.94 62 
INR edes reese. 89 | 2,080 742 698, 327 442, 031 976, 782 2.21 63.3 
A 51! 2,764 318 854,531 525, 927 896, 797 1.71 61.5 
IRBO Lo or S osei eue 63 | 3,438 631 | 1,001,372 607,880 | 1,074,177 1.76 60 
o AA 55 | 4,060 334 | 1,395, 266 833,377 | 1,524,746 1.83 60 
bro TID 55 | 4,621 555 | 1,716,976 | 1,009,051 | 1,845,043 1.83 58. 8 
e A cbe acute 72 | 5,843 978 | 1,709,183 | 1,034,750 | 1,821,965 1.76 60.5 
E A 75 | 7,354 132 | 1,745,757 | 1,062,076 | 1,716,907 1. 62 60. 8 
1804 orn 78 | 7,858 60 | 1,976,128 | 1,193,933 | 1,639,687 1. 378 60.4 
E A E 78 | 7,834 $5, 2,087,816 | 1,285,206 | 1,724,239 1.34 61.6 
EU m 84 | 8,351 28 | 2,687,104 | 1,649,755 | 2,259,999 1. 37 61.4 
IBOT. Lee o Denia 84 | 8,404 38 | 2,413,283 | 1,472,666 | 1,933,808 1.81 61 
Le AA 87 ¡48,659 161 | 3,145,398 | 1,925,071 | 2,432,657 1.26 61.2 
1899.. O 87 [48,916 | b619| 3,802,825 , 2,278,577 | 8,480, 408 1.53 60 
W900 ro 106 ¡c10, 249 | 1,306 | 3,868,840 | 2,358,499 | 4,746, 633 2.01 60. 9 
Wilco meis 112 1¢11,544 | 1,254 | 3,734,076 | 2,283,700 ¡ 4,110,011 1.80 61.1 
A Roue ex 120 en, 656 | 2,311 | 4,078,579 | 2,516,505 | 6, 833, 226 2.318 61.7 
¿ARA 136 Ps 613, 2,687 | 4,347,160 | 2,707,818 | 7,115,842 2, 628 62.8 
Isra ino 137 I 1,319 3, 543, 338 | 2,283,086 | 3,757,850 1. 616 61.4 


a Includes 60 Semet-Solvay ovens at Wheeling. 
b Includes 60 Semet-Solvay ovens building at Wheeling. 
o Includes 120 Semet-Solvay ovens at Wheeling. 
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As shown in the following table by far the larger part (nearly 70 per 
cent) of the coal used in coke making in West Virginia is slack, and 
of this 90 per cent is unwashed. 


Character of coal used in the manufacture of coke in West. Virginia sinew 1890. 


(Short tons] 


Slack. 


Run of mine. 
Year. 3 Total. 
Unwashed. Washed. Unwashed. Washed. 
Toc baa ne ese eee e Meg 324. S47 0 AN, UN 134, 430 1, 335, 2665 
||.) PERPE "Acor 276, 259 0 1.116, 060 SW. OS? 1,716,976 
A An 298, NH 115, 397 1,108,533 156, 609 1,70 INS 
lh Xr O Pare eae 324, 932 15, 240 1,176, 656 Rs, 929 1.24. 757 
|o PCR M PA etm 162, 270 14, 901 1, 6907, 735 191,22 ], 976, UN 
ING. ceteris Go Ge Seca Baers 405. 725 24, 004 | 1, 476, ON 1S2, 084 2,087,516 
A ES 407,378 83, 096 2, 079, 737 167.393. 2,687,104 
INE A A td ao ole ERES 373, 205 25, 145 1, 800, WS 211, 405 2, A3, 5S 
o AMORC CREER 713, 815 0 2,187,983  2936X RIH SJV 
os EPIRI TEE 1, 356, 239 0 2, 215, 255 251, 351 S, LAR 
E A Pared tB eke 509, 960 8, 000 3, 140, 064 210,816 — 3, NGX, SHO 
A TEC 733, 786 o! 2 708, 392 TO4, 98 — 3,734,076 
A NE REN 1, 262, 393 0, 2,817,228 DUS, 963 MUA 
A A 1, 149, 761 3, 000 2,530,310 , — 304,089 4,347,160 
1901. tha A UE s aS 1,247, 935 1.330 ' 2,128,251 ee SASSIS 
à | 


AAA ee — — =. -— — 


PRODUCTION BY DISTRICTS. 


It has been customary in the preceding reports of this series to 
consider the coke production by districts, into which the State has 
been divided. These districts are known, respectively, as the Upper 
Monongahela, the Upper Potomac, the Kanawha, the New River, and 
the Flat Top. The first two are in the northern part of the State, 
and are named from the fact that they are draincd by the headwaters 
of the Monongahela and Potomac rivers. The other three districts are 
in the southern portion of the State. The New River district includes 
the ovens along the line of the Chesapeake and Ohio Railroad and its 
branches from Quinnimont on the east to Hawks Nest, near which point 
the coals of the New River series go below water level. The Kanawha 
district embraces all of the ovens along the Kanawha River and its 
tributaries from Mount Carbon to the western limit of the coal fields. 
The ovens of the Gauley Mountain Coal Company at Ansted are 
included in the New River district, although the Ansted coal belongs 
in reality to the Kanawha series and lies about 1,000 feet above the 
New River coals. The Flat Top region is also drained by the upper 
portion of the New River, and includes the ovens in West Virginia 
which belong to the Pocahontas coal field. The Flat Top district is 
by far the most important, and bears the same relation to the produc- 
tion in West Virginia that the Connellsville district bears to that of 
Pennsylvania. Since 1900 the statistics of production of the Flat Top 

H. Doe 21, 59-1 41 
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district have included the new operations along Tug River, lying 
west of and contiguous to the Flat Top district. The output from 
this district averages something over 50 per cent of the total coke 
product of the State, although its proportion in 1902 and 1903 was 
somewhat less than this figure. Some new ovens constructed in 
Tygarts Valley in 1902 have been added to the Upper Potomac dis- 
trict. The production of coke in 1904 increased in one district only — 
the Flat Top—and this increase was due, not to any greater activity in 
the Flat Top district proper, but to the production by the United 
States Coal and Coke Company in the Tug River region, whose ovens 
and output have been added to the Flat Top district. 

In the following tables are exhibited the statistics of coke produc- 
tion in West Virginia, by districts, during the last two years: 


Production of coke in West Virginia in 1903, by districts. 


— —M—————————————— _____—— 


Ovens. , 
Estab- vens | Coke [Total value| Value of | yield of 
District. lish- | Build- | Coal used. produced of coke pepita coal in 
ments. | Built. ing. at ovens. per ton. | coke. 
| Short tons. | Short tons. Per cent. 
Flat TODA .. ic... | 51 | 8,994 | 1,329 | 2,094,127 | 1,314,758 | $3, 126, 512 $2. 38 62.8 
Kanawha .......... | 13, 907| 321:  296,552| 179,988 | 567,308 | 3.15 60.7 
New River ......... | 28 2,943 500 619, 230 368,844 | 1,129, 701 3. 06 59.5 
Upper Monongahela 87 52,319 337 724, 915 437,522 | 1,315, 336 3.01 | 60. 3 
Upper Potomac and | | 
garts Valley se] 7. 1,090 200 | 612, 336 406, 706 976, 985 2. 40 66. 4 
TOUT Lp asa enn | 136 | 15,613 | 2,687 | 4,347,160 | 2,707,818 | 7,115,842 2.628 | 62.3 
a Includes Tug River district. b Includes 120 Semet-Solvay ovens. 


Production of coke in West Virginia in 1904, by districts. 


Ovens | rincón 
Estab- = its as Coke ¡Total value ostia Yield of 
District. lish- | Builq. | Coal used. produced | of coke prés | coal in 
ments. | Built. ing. | at ovens. per ton. | coke. 
| Short tons. | Short tons. Per cent. 
Flat Topa .......... 53 10,023 | — 684 | 2,024,055 | 1,320,314 | $1,928,871 | $1.46 65.2 
Kanawha 122 :.2« 18 | 1,112 100 152,517 | — 92,01 142, 858 1.55 | 60. 3 
New River ......... 2 | 2,156|  518|  387,265| 233,014]  439,0201| 1.89 60.2 
Upper Monongahela 37 | 52,348 17 478,513 328, 820 749, 305 2.28 65.7 
Upper Potomac and 
ygarts Valley ... 7| 1,290 0 500, 988 308, 924 497,295 1.61 61.7 
OU AREA 137 | 16,929 | 1,319 | 3,543,338 | 2,283,086 | 3,767,850 1.616 61,1 
aIncludes Tug River district. b Includes 120 Semet-Solvay ovens. 


Plat Top district. —Until the close of 1909 this district was, next to 
the Connellsville district of Pennsylvania, the most important coke- 
producing region of the United States, but the largely increased pro- 
duction of the Lower Connellsville district ın 1902 placed that district 
in advance of West Virginia's chief producer. Like the coal of the 
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Connellsville region, that of the Flat Top district produces a coke 
which makes an ideal fuel for blast-furnace purposes. Chemically it is 
superior to the Connellsville, as it is lower in mineral contents or ash, 
and it is regarded by some ironmasters as equal in physical properties 
to the Connellsville coke. The production of the Flat Top district has 
included that of the Tug River district, in which the United States Coal 
and Coke Company had built 1,341 ovens up to the close of 1904 and 
had 519 ovens building December 31. The Flat Top district (includ- 
ing Tug River) was the only district in the State in which the produc- 
tion in 1904 exceeded that of 1903, and in this case the increase was 
only 5,556 short tons—from 1,314,758 short tons in 1908 to 1,320,314 
tons in 1904. Two new establishments were added to the district in 
1904, the ovens of neither of which were fired up during the year. 
One other plant of 128 ovens was idle throughout 1904. The statistics 
of production in this district since its beginning in 1886 are as follows: 


Statistics of the manufacture of coke in the Flat Top district of West Virginia, 1886-1904. 


Estab- NE SL CLR Coke Total value vene or : Yield of 

Year. lish- Build. | Coal used. | produced. | 9f coke ovens, | Coal in 

ments., Built. at ovens. | per ton. coke. 

nro oem E PON i —_—— Y > == ——|— 

SháH tona. Shor! tona: Per cent. 
ee icidós 2 10. 38 1,075 658 $1,316: $2.00 61.2 

id 5| 348) 642 76,4 | — 51,071 | 100,788: 1.97 67 

(DOC PIER 13 882! — 200 164,818 | — 103,947 183,938 | 1.77 63 

Iii 16 | 1,433 | 431 387, 533 240,386 | 405,635 1.69 | 64 
1800. ade 17 | 1,584 262 566, 118 325, 576 571, 239 1.75 | 57.6 

E 2o so eoroass 19 | 1,889. 858 537, 847 812, 421 545, 367 1.70 | 58 
E A E EEA 30 | 2,848, 93 595, 784 353, 696 596, 911 1.69 ' 59.8 
S A 34] 4,349! 80] 746,051] 451,503 | 713,261 1.58 60.5 
Ms 36 | 4,648 | 18 | 1,229,136 746, 762 989, 876 1.325 60.7 

TN 36 | 4,643, — 18| 858,918] 524,252 656, 494 1.25 , 61 
P96 eee baee 36| 4,618 | 18| 1,400,369 852,120 | 1,100,312 1.291 | 60.8 
1897.......... eese 36 | 4,648 | 18 | 1,172,206 720, 988 868, 484 1.20 ! 61.5 
AUS oom neas | — 36 4,667 | 27 | 1,701,404 | 1,057,626 | 1,216,059 1.15 ! 62.2 
Te ERAT 35 | 4,623 j 214| 1,861,570 | 1,138,889 | 1,453,601 1.28 61.1 
19000 ............... 38 | 5,290 666 | 1,952,274 | 1,208,838 | 2,290,947 1. 895 | 61.9 
i) NET 42| 6,049 918 | 1,899,366 | 1,160,856 | 1,893,581 1.68 | 61.1 
A 44 | 6,910 | 1,741 | 1,781,136 | 1,109,203 | 2,189,607 1.974 | 62.3 
e 94 eonun 51 | 8,994 | 1,329 | 2,094,127 | 1,814,758 | 3,126,512 2. 38 62.8 


TWA, AA 53 | 10,023 684 | 2,024,055 | 1,320,314 | 1,928,871 1. 46 65. 2 


a Includes establishments in the Tug River district since 1900. 


New River district.—This district includes the ovens along the 
Chesapeake and Ohio Railroad, and the New River from Quinnimont 
on the east to the junction of the New and Gauley rivers. The ovens 
at Ansted on Gauley Mountain are included in this district, although 
the coal belongs by right to the Kanawha series. ‘The coals of the 
New Hiver district are for the most part high-grade coking coals, and 
the coke product is much prized as a blast-furnace fuel. The produc- 
tion in 1904, owing largely to labor troubles at the mines, was the 


644 MINERAL RESOURCES. 


smallest in ten years, amounting to 233,U14 short tons. Compared 
with 1903 this exhibits a decrease of 135,830 short tons, or nearly 37 
per cent. The value declined from $1,129,701 to $439,521, a loss of 
$690,180, or 61 per cent. 

The statistics of the manufacture of coke in the New River district 
from 1880 to 1904 are as follows: 


Statistics of the manufacture of coke in the New River districh West Virginia, 1880-1904. 


A 
Estab- pes Esp. TT Coke [Total we vee of ves of 
Year. lish- Coal use of coke at coal in 
-| Build- produced. | ovens, 
pe | Built. ing. ovens, pm per ton. | coke. 
| B ! Short tons, | Short tona. | Per cent. 
PTS TREES RE. és 159, 032 95,427 | $239,977 | $2.14 62 
ea D. 85 0 n 219,446 , 136,423 | 334,652 | 2.45 62 
Jp NERIS | 6 E 0 — 233,361 | 148, 373 352, 415 2.38 64 
oo RC TRE 6 516 0 264,171 167, 795 384, 552 2.29 64 
e MARS | s 12| 219, A 135,335 | 274,988 | 203 | 62 
TBSS Lo ou cesses | 8 s O 244,769 156,007 © . 825,001 2. 08 63.8 
1886.........00.eceee 8 513 5 203, 621 127, 006 281, 778 2.22 | 62 
1887 C o ved Ee | 11 518 50 253, 373 159, 836 401,164 2.51 63 
e 12 | 743 o 334, 695 199, 831 390, 182 1.965 60 
E EAN | 12 773 0 268, 185 157,186 | 351,132! 2.28 58.6 
3890; uisus one Re | 12 773 4 275,458 174,295 ' 377,847 | 217 63 
iE: RUNE SS 13 787 102. 309,073 193,711 | 426,630. 2.20 65 
1892...... cesses | a 965 0 | 315,611 196, 359 429, 376 | 2.19 | 62 
I RR ER | 13 947 10 281, 600 178, 049 355, 965 2.00 63 
A 14 | 1,089 0| 222,900] 140,842) 245,164 | 1.74 63.2 
I MEIN ERIT | 14 978 0 385, 899 244,815 404, 978 1.65 63.4 
1896.. coco 17 | 1,259 0 425, 219 269, 372 443, 072 1.64 63.3 
1897o aaa. aaaaaaan. | v] 1,25 0!  439103|  268263| 419,151 | 1.56 61.1 
OB coca 18| 1,299 4. 519,937 317, 998 484,001 1.52 61 
1899.. sees | 22| 1,444 167 ' 503,160 28],134 533, 996 1.90 | 56 
JO: uico ries i 22 | 1,722 560' 568,856 341,527 750,637 2.198 | 60 
^) RATER: ! — 28| 2,128} ?61| 657,003 |  399,373| 823,060] 2.06 60. 8 
1902 ook vs saanceuess | a7| 2156| "5 521,973 | 317,086 | 981,753 | 3.00! 60.8 
I ee A 28 | 2,243 500 | 619,230 368,844 | 1,129,701 3.06 50. 5 
rr oai 27 | 2,156 | 518 387, 265 233, 014 439, 521 1.89 2 
i i | 


Kanawha district.—The Kanawha district includes all the ovens 
along the banks of the Kanawha Hiver from its formation by the 
junction of the New and Gauley rivers to the western limits of the 
coal fields. The production in this district decreased each year from 
1899 to 1902, but increased decidedly in 1903, almost re: iching the 
record of 1889. New construction work was quite active in the dis- 
trict in 1903, as shown by the increase in the number of completed 
ovens and the comparatively large number building. Notwithstand- 
ing this new construction, however, and the addition of 145 completed 
ovens in 1904, the production fell off nearly 50 per cent, from 179,988 
short tons in 1903 to 92,014 short tons in 1904. Labor troubles, 
short car supply, and slack demand for coke all helped to restrict pro- 
duction. 
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The statistics of the manufacture of coke in the Kanawha district 
from 1880 to 1904 are as follows: ° 


Statistics of the manufacture of coke in the Kanawha district, West Virginia, 1880-1904. 


Estab- NES s | Coke (Total value bein. ot Yield of 
Year. lish- Builq- | Coal used. produced. of cokeat VERA coal in 
ments. | Built. ing. ovens. per ton: | coke. 
Short tons. , Short tona. Per cent. 
3880. o cirea 4 18 o! 6, 789 | 4, 300 $9,890 | $2.30 63.3 
A rendue 4 18 0 | 11,516 e 6, 900 16, 905 2.45 60 
T882 iria da Logd 5 138 0. 40, 782 26,170 | 62, 808 2. 40 64 
1883..... sess 5| nw 0 58, 735 37,970! 88,090 | 2.32 64.6 
D. PNE 6| 17 15. 60,281 39, 000 | 76,070 | 1.95 64.6 
1880: seruos zoe s 7 181 63 65, 348 ` 37, 551 63, 082 1. 68 57 
is 7 302 170, 89,410. 54,329 | 117,619 2.17 | 60. 7 
si 7 548 0' 153, 734 | 96, 721 | 201,418 2.08 63 
CC NNI 9 572 8 141,641 | 84, 052 146, 837 1.75 59 
V. AM 6| 474 0| 109,406 63,678 | 117,40! LA | 58 
1890... oo ede opes 6 474 0 182, 340 | 104, 070 196,583 | — 1.89 57 
bastan ranas 6, 47 0 241, 427 134,715  — 276,420 | 45 56 
1892..........e sees. 6 506 0 242, 627 | 140,641 ! — 284,174 2.02 58 
1803 MN REN 6 506 0 215,108 | — 122,41 | 237, 308 1. 94 56. 8 
CET cidad 6 506 0 176, 746 104, 160 181, 586 1.74 58.9 
1895: ee 6 506 0 267, 520 164, 729 270, 879 1.64 61.6 
808. ee eae 576 10 259, 715 157, 741 263, 210 1.67 60. 7 
Ocarina 576 20 199, 312 117,849 | 187,359 1.59 59.1 
1898..... csse s| 622]  100| 225,40 | 135,867, 203,949 | 1.535 | 60 
18092 Se tito 8| 653 88 | 323,506 | = 190,337 ' 364,148 | 1.91 ` 68.8 
O sr o 11 847 80 291,277 165, 339 | 412, 636 2. 495 56. 7 
Ilasa 11 877 50 281, 787 164, 736 314, 473 1. 909 58. 4 
A mi 872 60 | 282,145 | 130,042 354,759 2.715. 56.3 
190 E E loser I| 9| 33 296,552 — 179,088 ; 567,308 | — 3.15 | 60.7 
| 142,858 | 1.55 | 60.3 
[ 


pi er "—— — 13 | 1,112 | 100 152,517 . 92, 014 


Upper Monongahela destrect.—This district embraces coke ovens ia 
the counties of Harrison, Marion, and Taylor, and derives its name 
from the fact that the region is drained by the headwaters of the 
Monongahela River. It includes the well-known mining regions in 
the vicinity of Clarksburg and Fairmont, which are among the most 
important in the State. The production for the district in 1904 was 
108,702 short tons, or nearly 25 per cent, less than that of 1903, which 
in turn was 20 per cent less than that of 1902. Of the 37 establish- 
ments and 2,348 ovens in the district in 1904, 21 plants having 1,002 
ovens were idle the entire year. 
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The statistics of coke production in the Upper Monongahela district 
since 1880 are shown in the following table: 


o 
Statistics of the manufacture of coke in the Upper Monongahela district, West Virginia, 


1880-1904. 
; | Ovens. | Value of 
Estab- ! Coke Total value voke at Yield of 
Year. lish- | Build. | Coal used. produced. of coke at | ovens, | coal in 
ments.) Built. ng. | ovens. per ton. coke, 
Short tons. | Short tons. | Per cent. 
1890...........----- 8| 145 0 64, 987 36,028 | $08,930 | $1.91 55 
A 9; 121% o 73,863 48, 803 78,014 1.78 59 
TN ul o» 0 92, 510 55,855 | 105,214 1.88 60 
Lt. NR 13! 269 0 88,253 51,754 90, 848 1.76 59 
EC, NENNT TONS 13, 281 100 78, 468 49, 139 74, 894 1.52 68 
| MM 12; 278 o| 105,416 67,013 97,505 | 1.45 63.5 
T ER RN DE 12 25, 104 131, 896 82,165 | 113,100 | 1.38 62.3 
WM ica 15, 646 o| 211,390} 182,192]  268,990| 2.08 62.5 
tii 17 567 110 | 213,877 | 138,097 | 175,840! 1.27 64.7 
1889. END ae ee 17: 67:4! 200] 210,083! 128,685 171,511! iss 62.5 
o ee eere 18 | 1,051 50| 276,367!  167,459| 260,574 | 1.56 60 
MOL nono ' 15| 1,081 56 | 517,615 | 291,005 | 462,677 | 1.58 56 
1892..............-.. 19| 1,129 45| 441,266 | 265,363 | 390,290 | 1.47 60.1 
(Bcc oo 19 | 1,158 42 | 379,506 | 225,676 | 295,123 | 1.81 59 
al 2) | 1,221 42 | 280,748 158,622 | 179,525 1.13 56.5 
T NINE RR 20| 1,260 37 | 392,297 | 240,657; 265,298: 1.10 61.3 
1906 itu LES 22 | 1,386 0 331,526 | 206,429 211, 272 1.023 62.3 
1807 RR 22 | 1,363 o| 289,678 | 175,165! 180,802: 1.08 60. 5 
E ecrire 23 |a 1,449 30 | 319,590 | 183,430 | 194,277' 1.06 57 
IBN LI cr sod 19|a1,453  560| 607,796 | 362,872, 596,305 | 1.64 59.7 
1900.51 E 24 | 01,563 0} 584,265! 355,861! 817,840. 2.997 60. 9 
0 AA 25 | c 1,685 | 0 497,215 | — 317,470 657,232 2.07 63. 8 
19005. 5 tede 31|c1,698, — 75| 916,322, 517,497 | 1,617,889 | 2.95 59.7 
E A 37 |c2,319 | 387 | 724,915! 437,522] 1,315,336 | 3.01 60.3 
MA conc 87 


c 2, 348 17 478, 513 | 328, 820 749, 305 2. 28 68. 7 


a [Includes 60 Semet-Solvay ovens at Wheeling. 
b All Semet-Solvay ovens at Wheeling. 
c Includes 120 Semet-Solvay ovens at Wheeling. 


Upper Potomac and Tygarts Valley district.—The Upper Potomac 
district includes the ovens along the line of the West Virginia Central 
and Pittsburg Railroad in the region drained by the upper waters of 
the Potomac River. The statistics for 1902, 1903, and 1904 include 
also the operations of some new ovens in the Tygarts Valley justacross 
the Ohio-Potomac divide, but practically continuous with the Upper 
Potomac district. The production of the district in 1904, notwith- 
standing the fact that none of the plants was idle all the year, shows 
a decrease of 97,782 short tons, or about 24 per cent, as compared with 
1903. This is the only district in the State in which all of the establish- 
ments located in it made coke in 1904. 
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The statistics of the manufacture of coke in the Upper Potomac 
and Tygarts Valley district are shown in the following table: 


Statistics of the manufacture of coke in the Upper Potomac and Tygarts Valley district, of 
West Virginia, 1887-1904. 


Ovens. | 


, Value of : 
Year. lish- || Bigg. Coal used. Produced. ron oe boal m 
ments.! Built ne: ovens per ton coke. 
Short tons. | Short tons. | Per cent. 
E TOT 1 20 50 3, 565 2,211 $4,422 | $2.00 62 
CC RENNES 1 28 0 9,176 5, 835 8, 762 1.50 64 
| ene 2 84 0 26, 105 17,945 28, 559 1.58 69 
| e. 2 178 28 94, 963 61,971 118, 503 1.91 65 
7) ENNIO 2 390 39 111,014 76,599 133, 549 1.75 69 
1800. rossa s Duros 3 395 0 114, 045 78,691 121, 208 1.54 69 
B93 RERO NES 3 394 0, 123,492 84, 607 115, 250 1.36 68.5 
Lo ERE ER 2 394 0 66, 598 43, 546 43, 546 1.00 65.4 
1906 sei occ ETE | 2 442 0 | 183,187 110,753 | — 126,596 1.14 60.5 
TUG A 2 482 0 270, 275 164, 093 242, 133 1.476 60.7 
18975 anita 2 592 0 | 312, 984 190, 401 278, 012 1. 46 60.8 
1 Led ns 2 622 0 379, 227 280, 150 329, 371 143 | 60.7 
1899. uo is ias ^2» 3. 678 90| 506,793 | 305,845 | 882,358] 1.74 60.3 
1900... 6 827 0 472, 168 286, 934 415,078 1.655 60.8 
1001. croci trio | 6 805 25 398, 705 241, 265 421, 665 1.75 60.5 
1902... sess | 7 990 290 627,003 412,077 689, 718 1.67 65.7 
1908... be | 7| 1,090 200 612, 336 406, 706 976, 985 2.40 66.4 
id 7| 1,290 | 0 


| 800,988 | $08,924 | 497,296 | 1.61 61.7 


OTHER STATES. 


In the following table are presented the statistics of production in 
1900, 1901, 1902, 1903, and 1904 of those States in which there are but 
one or two establishments. "These States are Illinois, Indiana, Mary- 
land, Massachusetts, Michigan, Minnesota, New Jersey, New Mexico, 
New York, Wisconsin, and Wyoming. 

Of the several States included in this statement, six of them— 
Maryland, Michigan, Minnesota, New Jersey, New York, and Wis- 
consin— produced coke made from coal mined in other States, while 
one— Massachusetts—obtains its coal supply partly from Nova Scotia 
and partly from West Virginia. All of the ovens in Maryland, Mas- 
sachusetts, Minnesota, New Jersey, New York, and Michigan are by- 
product retort ovens. One of the two establishments in Wisconsin is 
also a by-product recovery plant, and one plant of 120 by-product 
ovens is building at Chicago, Ill. 

The statistics of production for Illinois, Wisconsin, and Wyoming 
for years previous to 1900 may be found by reference to preceding 
volumes of Mineral Resources. 
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The statistics of production in the States having less than three 
establishments since 1900 are shown in the following table: 


Statistica of coke production from 1900 to 1904 1n States having only one or two 


establishments. 
Estab- | _ To e Cok Total value vee 4 Yield of 
Year. lish- Build. | Coal used atodi a of coke at p Ene coal in 
ments. | Built. ing. ovens. per ton coke. 
: Short tona. | Short tona. Per cent. 
1900. 5 reete 10 a 832 b 594 708, 295 506, 730 | $1, 454, 029 $2.87 711.5 
DOOD ats had os vx XS 11 c 862 d 609 793, 187 564, 191 1,607, 476 2, 849 71 
1900 E 11| e898 | f742| 852,977) 598,869 | 2,063,894 | 3.446 70.2 
11033 20d WS 17 [01,308 h 760 | 1, 306, 707 932, 428 | 3,228,064 3. 46 71.3 
WOOL rd dada | 14 141,753 | 4658 | 2,046,340 | 1,469,845 | 4,830, 621 3. 286 71.8 


a Includes 50 Semet-Solvay and 400 Otto-Hoffman ovens. 

b Includes 30 semet-Solvay and 564 Otto-Hotfinan ovens, 

e Includes 60 Semet-Solvay and 400 Otto-Hoffman ovens, 

d Includes 30 Semet-Solvay, 564 Otto-Hoff man, and 15 Schniewind ovens. 
e Includes 90 Semet-Solvay, 400 Otto-Hoffman, and 15 Sehniewind ovens. 
J Includes 70 Semet-Solvay and 564 Otto-Hoffman ovens. 

g Includes 100 Semct-Solvay, 700 Otto-Hoffman, and 15 8Schniewind ovens. 
A Includes 200 Semet-Solvay and 470 Otto-Hotfman ovens. 

1 Includes 270 Semet-Solvay and 1,047 Otto-Hotfman ovens. 

J Otto-Hoffinan ovens. 


Of the total production of 1,469,845 short tons in 1904, shown in the 
preceding table, 1,390,885 short tons, or 95 per cent, were made in 
by-product retort ovens. This is a little more than half of the total 
production of by-product coke in 1904. 


GAS, COKE, TAR, AND AMMONIA.* 


By Epwarp W. PARKER. 


: INTRODUCTION. 


In compliance with a somewhat general demand for information on 
the production of coke and gas, and particularly on the output of 
the by-products of coal tar and ammonia, a special chapter on these 
subjects was prepared by Dr. William B. Phillips and published in 
Mineral Resources for 1898. The edition of this report was soon 
exhausted, and the rapid increase in the production of coke in by- 
product ovens during the last few years has created a demand for an 
annual report on the lines suggested by the one prepared by Doctor 
Phillips. Accordingly, since 1902, this chapter has been added to the 
other statistical reviews in Mineral Resources. 

The statistics contained in this report cover the production of coke, 
gas, tar, and ammonia by the carbonization of coal at gas works and 
in retort or by-product recovery coke ovens in the United States, but 
do not include water gas or gas made exclusively from petroleum, 
rosin, wood, etc. Ina few instances some oil is used with the coal in 
the production of gas, and, as no separation of this can be made, it is 
necessarily included with the product. 

In 1898 there were 438 companies manufacturing gas from coal in 
the United States, which reported their production to this office. The 
statistics for 1902 included reports from 533 companies, those for 1908 
from 528 companies, and 534 companies reported their production in 
1904. The report for 1898, however, did not include the gas produc- 
tion of the 520 by-product coke ovens in operation at that time. In 
1902 there were 1,663 by-product coke ovens in operation; in 1903 
there were 1,956 of this type of ovens in blast, and in 1904 the number 
had increased to 2,910, while 832 were in courseof construction. The 
statistics of the production of coke in these ovens is included in the 
more extended chapter on the manufacture of coke, but are repeated 
here as being of interest in the discussion of the by-products from all 
gas and coke works. 


a The writer desires to express his acknowledgment of the services rendered in the preparation of 


this report by Miss Belle Hill, of Pittsburg, Pa., who has compiled the accompanying tables from the 
reports received from the producers, 
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The total quantity of coal carbonized at gas works and in by-product 
ovens in 1904 was 7,058,157 short tons, almost equally divided between 
the gas and the oven plants. ln 1908 the total quantity of coal car- 
bonized was 5,843,538 short tons, of which 2,605,453 tons were coked 
in by-product ovens, and 3,238,085 tons were used at gas works, show- 
ing that 80 per cent of the increased consumption in 1904 was in that 
used by retort coke ovens. 

The total production in 1904 was 34,814,991,273 cubic feet of gas, 
4,116,049 short tons of coke, 69,498,085 gallons of tar, 52,944,392 
gallons of ammonia liquor (equivalent to 19,774,986 pounds of anhy- 
drous ammonia), and 28,200,256 pounds of ammonia sulphate, against 
a production in 1908 of 31,049,461,511 cubic feet of gas, 3,941,282 
short tons of coke, 62,964,393 gallons of tar, 64,005,811 gallons of 
ammonia liquor (equivalent to 17,643,507 pounds NH,), and 12,400,032 
pounds of ammoniasulphate. The total value of all these products in 
1904 was $51,157,736, against $47,830,600 in 1903. 

In the following table is presented a statement of the quantity of 
coal carbonized, and the quantity of gas, coke, and tar produced at 
gas works and in by-product ovens in 1904. No separation was made 
of the production of ammonia. It should be stated here that by the 
production of gas in by-product ovens is meant the amount of surplus 
gas sold. No record is kept of the quantity of gas actually produced 
at by-product oven plants. Most of the gas made is consumed in 
the process or used under boilers, and some is allowed to escape into 
the air. 

The amount of gas sold at gas works per ton of coal coked was 8,639 
cubic feet in 1904, as compared with 1,317 cubic feet sold at by- 
product coke oven plants. Estimating that each ton of coal coked at 
these works would produce 10,000 cubic feet of gas, the output of gas 
from by-product works in the United States in 1904 would have been 
85,129,490,000 cubic feet. | 


Coal consumed, and gas, coke, and tar produced at gas works and in by-product coke ovens 
in the United States in 1904. 


| 
- : . By-produet coke 
Kind of product. Gas works. plants. Total. 
Coal coked .......................... short tons.. 3, 485, 208 | 3, 572, 949 4,058, 157 
Gas produced and sold.............. eubie feet..| 30,109, 449, 125 4,705, 042, 148 34, 814, 991, 273 
Coke produeed...................... short tons.. 2, 107, 820 2, 608, 229 4, 716, 049 


Tar produced cit Sa pve eden. gallons.. 41,726,970 


27,771,115 69, 498, 085 


GAS, COKE, TAR, AND AMMONIA. 651 


PRODUCTION OF GAS. 


The quantity of gas produced at by-product coke works and in gas- 
house retorts in 1904, as reported by 534 establishments, amounted to 
37,671,839,673 cubic feet. Of this quantity 2,856,848,400 cubic feet 
was ‘‘ unaccounted for,” having been lost through leakage, fire, or 
otherwise. Thenet product sold amounted, therefore, to 34,814,991,273 
cubic feet, which was valued at $32,090,998, or an average of 92 cents 
per thousand cubic feet. In 1903 the quantity of gas produced and 
sold by 533 establishments was 31,049,461,511 cubic feet, valued at 
$30,315,776, or 97 cents per thousand. The increase in production in 
1904, therefore, amounted to 3,765,529, 762 cubic feet, or 12 per cent, 
with a gain of $1,775,222, or 6 per cent, in value, the comparatively 
lower value in 1904 having been due to the higher price of coal in 1903. 

Of the total gas made and sold in 1904, 95,864,097,184 cubic feet were 
sold for illuminating and 8,950,894,089 cubic feet for fuel purposes. 
These figures compare with 22,953,792,437 cubic feet of illuminating 
and 8,095,669,074 cubic feet of fuel gas sold in 1908. 

New York continues to hold first place in rank of producing impor- 
tance, the quantity of gus made and sold in that State in 1904 amounting 
to a little over 5,265,000,000 cubic feet. Ohio ranks second, with 
4,510,000,000 cubic feet; Massachusetts third, with 4,477,000,000 cubic 
feet; Pennsylvania fourth, with 2,871,000,000; and Michigan fifth, 
with 2,823,000,000 cubic feet. Ohio holds second place in the total 
quantity of gas sold by reason of the large amount used in that State 
for fuel purposes, over 1,366,000,000 cubic feet being so consumed in 
1904. In this particular Ohio ranks first, with Michigan second, 
Illinois third, Wisconsin fourth, New York fifth, and Missouri sixth. 

In the quantity of coal carbonized, Pennsylvania and Massachusetts 
both exceeded New York, this fact being due to the comparatively 
large amount of coal used in by-product coke ovens, the greater part 
of the gas produced therein being used in the coking process. 

In the following table is shown a statement of the production of gas 
in 1903 and 1904, by States, with the quantity and value of that sold 
for illuminating and fuel purposes and the quantity lost or unaccounted 
for. It will be observed that prices for artificial gas are usually low 
in the States where it comes into competition with natural gas, such as 
Indiana, Ohio, Kentucky, Pennsylvania, and West Virginia, and also 
in Maryland, Massachusetts, and Wisconsin, where considerable pro- 
portions of the total production are made in by-product coke ovens. 
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Of the total production of 37,671,839,673 cubic feet of gas made in 
1904, 2,856,848,400 cubic feet, or 8 per cent, were lost by leakage, 
fire, or otherwise, as compared with a loss of 2,433,969,478 cubic feet, 
or 7 per cent, out of a total production of 33,483,430,989 cubic feet in 
1903. "The largest losses in 1904 were shown in the combined produc- 
tion of Idaho, North Dakota, Utah, and Wyoming, and in West Vir- 
ginia. The smallest losses were reported in Georgia (0.5 per cent), in 
Maryland and the District of Columbia (1 per cent), in Delaware and 
Oregon (2 per cent), in California (3 per cent), and in Massachusetts 
and Arkansas (4 per cent). There were four States in which the loss 
amounted to 5 per cent, and fourteen in which the loss amounted to 
from 6 to 9 per cent. 

In the following table is shown the total quantity of gas produced 
in each State, ranged according to rank, in 1903 and 1904, with the 
quantity and percentage of the gas sold, and lost or unaccounted for. 
Part of the gas unaccounted for is used by the companies producing it 
and is not really a loss. 

Rank of States in gas production and the quantity sold and unaccounted for in 1903 and 
1904, by States. 


— —— 9 —ÓÓ—ÓÓÓ à —e — 


Gas sold. Gas unaccounted for. 
i Total produc- ee SS a — 
Dans. i uon, Quantity. oun Quantity. naa 
| 1903. | Cubic feet. | Cubic feet. | | Cubic feet. 
1 New York................... se. | 5,516, 347,012 | 6, 152, 439, 059 | ss | 363, 907, 953 7 
2 Massachusetts. ...... O | 4, 847, 936, 380 | 4, 625, 694, 735 95, 222,241, 645 5 
A s EE + 4,599,937, 460 | 4,204, 558, 946 91 |  395,378,514 9 
4 | Pennsylvania oo | 2,832,091.700 | 2,185,690,479 | — 93 ! 146,401,221 7 
5 | Michigan conocio , 2,125,030, 500 2, 050, 748, 600 92 74,281,900 8 
6 , Missouri..............sssssessses ' 1,808,736,720 | 1,554,113,194 ' — 86 | 254, 623, 536 14 
7 | IHlinois........... EE t ^ 1.625,661,468 | 1, 458, 745, 325 | 91 |  136,916,143 9 
5 | Wiseonsiu....... .......... eel 1, 253, 804, 700 | 1, 156, 337, 400 92 97, 467, 300 | 8 
9 NOW TOWN sese ee 1.115,839, 705 , 1,076,387, 369 96 39, 452, 336 | 4 
10 | Indiana ................... MEE | — 83R,885,270 | — TRO, 838, 030 93 65, 046, 340 | 7 
10. Kentueky........ 00... VES © 661,575, 820 | — 598,083, 674 90| 63,495,146 | 10 
12 | Tennessee............ EE | 627,992,512 | 527, 263, 212 84 |  100,729,300 16 
13 , Minnesota......... DATURUS 622, 966,085 | — 560, 144, 000 90 | 62,722,085 O 
14 | Connecticut..................2.- | 576,000, 600 542, 574, 910 94 32, 425, 690 6 
15 , Rhode Island o ' 872.312.000 | 537,234,200 | 94. 35,077,800 | 6 
16 ' Colorado........ MOM oss 501,889,000 | — 461.564.100 | 92| 40,325,500. 8 
VR Maryland and District of Co- | | ' 
| luinbia oso: sas aged cosa enit 491, 166, 360 483, 912, 539 98 7,253, 821 2 
18 Iowa ....... AMORES: | 415, 761, 100 369, 148, 140 a | 46, 612, 960 12 
19 Virgin ocios | — 399,926,480 | 339,296,066 | 85 60,630.34 — I5 
20 | Georgia u.nan. anoano aana | 389, 856, 600 388, 740, 650 99 | 1, 115, 950 | 1 
21 | Washington 297, 275,627 277, 979, 700 93 | 19,295,927 7 
22 | K&nsa8..... es esses 241,165,280 | — 225,020,500 | 93 | 16,144,780 7 
23 | Alabama........0.0.0...0... see 225,590.900 | — 192, 796, 000 85 | — 32,794,900 15 
24 | New Hampshire and Vermont.. 214, 237, 200 200, 777, 500 93 13, 459, 700 7 
25 West Virginia................... 177, 444, 000 143, 968, 000 81 33, 476, 000 19 
26 | Maine..................-.. suse 17h, 318, 610 181, 156,573 92 | 14, 162, 037 8 
QF Texas sse esse 139, 400,000 131610100, — 94 /—— 3,189,900 | 6 
28 Delaware... 124. 368, ^00 114. 365, 500 2 10. 000, 000 8 
29 |, South Carolina ......... "NR | 115, 420, 000 05,876, 900 x3 19, 543, 100 | 17 
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! Gas unaccounted for. 


Quantity. 


— a S A ee eee 
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Montana, New Mexico, and 
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Maryland and District 
Columbia 
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0000. ..<.£0< PIE65.7.-+.%:.%9%7.0%..2 
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wee eer o. o .o noo -o...o...o.s 
I Im 
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Idaho, North Dakota, Utah, 
and Wyoming 


corn. o.o. o... o. en... 


31, Montana, Nevada, and New 


POS 


53385 


A A 


sipp 


Lor e. ..<..«<....-.< 2...» «<<... .. 09. 


Lane. .<.<.o.o—.n32.o0.0—.bo....... 


Indian Territory and Oklahoma. 


ao... ......o eo cn. nn. nn. ao 


H. Doc. 21, 59-1——-42 


33, 483, 430, 989 


62, 723, 400 


62, 053, 200 
56, 702, 000 
51, 226, 800 
50, 118, 500 
41, 897, 000 
28, 500, 000 


5, 682, 016, 080 
5, 086, 884, 432 
4,677, 148, 820 
8, 025, 053, 824 
3,021, 097, 576 
1, 899, 788, 190 
1,831, 739, 220 
1, 721, 449, 200 


1, 419, 379, 410 
1, 247, 220, 218 


990, 455, 700 
746, 279, 761 
739, 682, 830 
615, 173, 565 
493, 889, 200 
477, 915, 100 
452, 053, 500 
447, 928, 210 
411, 245, 631 
391, 620, 697 
352, 181, 376 
271, 950, 880 
238, 389, 415 
207, 158, 200 
187, 870, 280 
165, 153, 600 
119, 975, 576 
130, 523, 200 
122, 689, 000 


97, 094, 000 


68, 438, 333 
64, 743, 400 
64, 697, 480 


55, 500, 000 
50, 586, 200 
38, 218, 370 
16, 751, 200 
11, 898, 000 


37,671,839, 673 | 34,814, 991, 273 


Quantity. | Per 
Cubic feet. | 

94,349,800 | 97 
56, 705, 400 , 90 
51,498,000 ' 83 
51,672,800 91 
50,072,400 97 
44,69 0) 89 
41,897,400 100 
28, 500, 000 _100 
31, 049, 461, 511 | 92 
5, 265, 437, 469 | 93 
4,510,703,378 | 89 
4,477,056, 630 | 96 
2,871,281,002 | 95 
2, 823, 06,400 | 93 
1,730,870,600 | 91 
1,702,654, 700 | 93 
1,573,112,120 | 91 
1,412,033, 561 | 99 
1,183, 205, 441 | 95 
894, 873,600 | 90 
681,230, 427 | 91 
649, 343,520 | 58 
516,792,565 | 84 
448, 689,950 | 91 
433, 300,000 | 91 
421, 096,600 | 93 
389, 695, 150 | 87 

409, 186,281 | 99.5 
368, 869, 906 | 94 
334, 377,200 | 95 
243, 576,985 | 90 
206, 307,900 | 87 
189, 483, 644 | 91 
165, 925,560 | 88 
182,153,600 — 80 
139, 190,500 | 93 
123, 222,400 | 98 
102, 981,400 | 85 
71,530,100 | 74 
58, 973,633 | 86 
60, 276,800 | 93 
62,199,500 | 96 
45,625,500 | 82 
47,586,200 | 94 
37,257,798 | 97 
16,374,200 | 28 
10, 429,000 | 88 
92 


Cubic feet. 


3, 019, 100 


6, 018, 000 


10, 555, 200 
5, 029, 200 
1, 154, 400 
5, 421,700 


416,578, 611 
576, 181,054 
200, 092, 190 
153, 772, 822 
198, 011, 176 
168, 917, 590 
129, 084, 520 
148, 337, 080 


7, 945, 446 
64,014, 777 
95, 82, 100 
65, 04, 34 
90, 23.2, 310 
98, 381, 000 
45, 199, 250 
44, 615, 100 
30, 956, 900 
98, 233, 060 

2, 059, 350 
22, 750, 731 
17, *04. 176 
28, 373, 895 
32, 081, 515 
17,674,556 
21, 941, 730 
33, 000, 000 
10, 785, 075 

2, 300, 800 
19, 707, 600 


25, 563, 900 


9, 464, 700 
4, 466, 600 
2, 497, 980 


Q, 874, 500 


2, 433, 969, 478 


3, 000, 000 


960, 572 
377, 000 
1, 469, 000 
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About three-fourths of all the gas produced and sold is used for 
illuminating purposes, 74 per cent being so consumed in 1904, as com- 
pared with 75 per cent in 1903 and 80.45 per cent in 1902. The 
increase from 19.55 per cent of fuel gas consumed in 1902 to 26 per 
cent in 1904 illustrates quite forcibly the growing popularity of gas 
for cooking and other household purposes. The actual quantity of 
gas consumed for fuel purposes has increased nearly 60 per cent in 
two years, or from 5,677,755,029 cubic feet in 1902 to 8,950,894,089 
cubic feet in 1904. 

The following table shows the total quantity of gas sold in 1903 and 
1904, by States, with the quantity and percentage used for illumi- 
nating and fuel purposes: 


Quantity of iiuminating and fuel gus sold in 1903 and 1904, by States. 


—À ————À ee O —Ó— o a M — 


| Illuminating. Fuel. 
MON TOURS Quantity. dod Quantity. s t- 

1903. , Cubic feet. Cubic feet. Cubic feet. | 
Alabama ........... cesses sees | 192, 796, 000 122, 409, 000 64 70, 387, 000 36 
ISA esses eee esee | 94, 349, 800 55, 272, 200 59 | 39, 077, 600 , 41 
California ........................ 41, 897, 000 26, 424, 714 64 | 15, 472, 286 36 
ColoradOs deviates ences 461,564, 100 | — 204,758, 100 45 ' 256, 806, 000 55 
Connecticut ....................s. 542, 574,910 392, 192, 960 73 | 150, 381, 950 | 27 
Delaware..................uueuus. 114, 368, 500 70, 463, 840 39 43, 904, 660 | 61 
Georgia............... "MO M. 388, 740, 650 209, 661, 350 54 179, 079, 300 46 
Bill mdr T 1, 488, 745, 325 865, 919, 598 5R | 622, 825, 727 12 
Indiana A E 783,838, 930 517, 538, 530 66 , 266,300, 400 34 
TOWE aoa 369, 148, 140 198, 934, 840 54 170, 213, 300 46 
A ere aed 225, 020, 500 109, 761, 350 48 115, 259, 150 52 
Kentucky caian actos 598, 083, 674 403, 475, 674 67 194, 608, 000 33 
Louisiana and Mississippi........ 28, 500. 000 18, 725, 000 66 9,775, 000 34 
Maine ¿cocoorcocoradcc nora ios 161, 156, 573 121,894, 340 76 | 39, 262, 233 24 

Maryland and District of Colum- 

A etai tus s era | 483,912,539 471, 838, 723 98 12, 073, 816 2 
Massachusetts .............Luuuu.. | 4,625, 694,735 | 4,104, 266, 970 89 521, 427, 765 11 
Michigan...........eeeeeee esses 2,050, 748, 600 | 1, 149, 952, 230 56 | 900,796,370 44 
MINNER s.es. aaao esses seen 560, 144, 000 361, 887, 200 65 198, 256, 800 35 
Missouri.............eeeeeeeeess. 1, 554, 113, 184 897, 653, 794 58 656, 459, 390 42 
Montana, New Mexico, and Ne- 

o REESE A 56, 705, 400 31, 231, 010 55 25, 474,390 45 
Nebraska............ cesses sese. 44, 696, 800 29, 125, 700 65' — 15,571,100 35 
New Hampshire and Vermont... 200, 777, 500 153, 728, 800 77 47, 048, 700 23 
A esee eese | 1,076,987,369 | 845, 618, 505 79 | 230, 768, 864 2] 
New A oS 5, 152, 439,059 | 4,488, 446, 614 87 663, 992, 445 13 
North Carolina................... | 51,672, R00 | 38, 939, 810 76 12, 732, 990 24 
North Dakota, Utah, and Wyo- ; 

E AA LRL EL 51, 498, 000 | 27, 155, 000 53 24, 343, 000 47 
A Eten edad 4,204, 558,946 | 3,009, 925, 952 72 | 1,194,632, 994 28 
Oregon ..... "——— RIO : 50, 072, 400 | 25, 668, 200 54 24, 404, 200 46 
Pennsylvania .................... 2,185, 690, 479 | 2,047,163, 302 94 138, 527,177 6 
Rhode Island..................... 537, 234, 200 357,176, 200 67 180, 058, 000 33 
South Carolina ................... 95, 876, 900 66, 508, 100 69 29, 368, 800 31 
Tennessee .............sseee esses 527,263, 212 335, 988, 786 64 191, 274, 426 36 
A ie eae es 131, 610, 100 75,515,000 : 58 ' 56, 095, 100 42 
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Washington sese ................. 
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Iluminating. 


Fuel 
Vier Quantity. |P S Quantity. 
| a 
Cubic feet. | Cubic feet. Cubic feet. |! 
339, 296, 086 — 277,857, 260 82 61, 438, 826 
| 277,979,700 |  161,425,925 5R | 116,553, 775 
| 143, 968, 000 | 133, 779, 300 93 | 10, 188, 700 
1,156,337,400 ` — 545,508, 560 48 | — 610,528,840 
' 31,049, 461,511 | 22, 953, 792, 437 75 | 8,095, 669, 074 
rn qus e eee 
206, 307,900 | 118, 469, 150 57 87, 38, 750 | 
62,199,500 ' — 33,838,620 541 — 29,300,880 
37, 257, 798 28, 486, RSS 63, 18,770,910 | 
421,096,600 | 172, 112, 600 41 | 248,984,000 | 
| 368, 869, 966 258,774, 111 70 | — 110,095, 855 
128, 222, 400 93, 498, 352 73 | 84, 724, 048 
| —— 45,625, 500 26, 662, 750 58 | 18, 962, 750 
! — 409,186, 281 259, 189, R69 58 | 169,99, 412 
71, 530, 100 19, 159, 900 277! 52.370,200 
1, 730,870,600 | 873, 233, 250 50! 857,637,350 
891, 873, 600 603, 099, 694 67 | 291,773, 906 
10, 429, 000 4, 19%, 850 43 | 5, 930, 150 
' — 433,300, 000 219, 387, 660 51 213, 912, 340 
243,576,985 | — 109,356, 605 45 | 134, 220, 380 
| 649,343,520 | 421, 413, 470 65; 227, 980, 050 
(164, 925, 550 | 116,689, 125 70, — 49,096,425 
| 
21,412,033, 561 | 1, 400, 273, 564 | 9 11, 760, 000 | 
4,477, 056, 630 | 4,089, 192, 138 90: — 437,564,492 
2, 823, O86, 400 |. 1,904,053, 353 67, — 919,033,047 | 
^ 681, 230,427 | — 550,137, 335 S1 | — 131,093,092 
| 1,573,112, 120 877, 209, 672 56, —s-6 94, 902, 448 
OS | 30,831, 078 | 52 25,142,555 
47,586,200 | — 24,829,050 . 52! — 22,757,150 
189,483,644 | — 147,039, 233 TR! 42,445,411 
1,183, 205,441 | — 967,120, 752 82 216, 084, 689 
' 5,265, 437, 169 | 4,503,230, 726 | 86 | 762, 206, 743 
| —— 60,276,800 40, 910, 100 68 19, 366, 700 
! 4,510,703,378 | 3,144,353, 983 69 | 1,366,349,395 
| 16,374,200 9, 610, 000 | 59 6, 764, 200 
_ 2,871,281,002 | 2,676,015,601 | 93 | 195, 265, 401 
| 448, 689, 950 292, 229, 150 65 | 156, 460, 800 
102, 981, 400 70, 481, 350 | 68! 32,500,050 
! 816,792,565 | 318,370,69% | 62 | 198, 421, 870 
139, 190, 500 60, 512, 600 | 43 78,677, 900 
389, 695,150 | 317, 968, 979 82 |  71.726,171 
334,377,200 | — 168,012, 441 50 | 166, 364, 759 
132, 153,600 | 129, 253, 600 | 98 2, 900, 000 
1,702,624, 700 | 859, 091,890 | 50| 813,562,810 


74 | 8,950,894, 089 
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Quantity of illuminating and fuel yas sold in 1903 and 1904, by States—Continued. 
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MINERAL RESOURCES. 
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PRODUCTION OF COKE. 


The total quantity of coke produced in retort or by-product recovery 
ovens and at gas works in the United States in 1904 amounted to 
4,716,049 short tons, valued at $14,693,126, as compared with 3,941,282 
short tons, valued at $13,634,095 in 1903, and 3,377,163 short tons, 
valued at $11,267,608 in 1902. Of the total product in 1904, 2,107,820 
short tons were produced at gas works and 2,608,229 short tons in 
retort ovens. In 1903 the production of gas-house coke amounted to 
2,058,888 short tons and that of retort-oven coke to 1,882,394 short 
tons, and in 1902 the production of gas-house coke was 1,974,175 short 
tons, while that from retort ovens was 1,403,588 short tons. It is seen 
from this that while in two years the output of coke from gus works 
has increased only 133,645 tons or 6.7 per cent, that from retort ovens 
has increased 1,204,641 short tons or 86 per cent. 

The total quantity of coal earbonized or coked at gas works and 
by-product coke plants in 1904 was 7,058,157 short tons, almost equally 
divided, 3,485,208 short tons being used in gas works and 3,572,040 in 
retort ovens. In 1903 out of 5,843,538 short tons 3,238,085 short tons 
were consumed at gas works and 2,605,453 short tons in retort ovens. 

Many gas companies are engaged also in the electric-light business, 
and coke produced at the gus works, as well as a considerable amount 
of tar, is used for firing in the electric-light plants. Other coal-gas 
producers are also producers of water gas, and the coke from the coal 
benches is used for firing the water-gas plant. Some coke is also used 
in the carbonization of coal at some of the gas works. It will be noted, 
therefore, that not all of the coke produced at gas works in the United 
States is sold, a considerable quantity of it being consumed at the 
works where it is produced. The total production is given as nearly 
as possible in these reports, the quantity consumed being arrived at as 
accurately as possible, and the value placed upon it is the same as that 
received for the coke sold. 
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The following table gives the production of coke at gas works and in 
by-product ovens in 1903 and 1904, by States, arranged according to 
their rank in producing importance: 


Rank of States in production of coke in gas works and by-product ovens in 1908 and 1904. 
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ber of 
estab- 
lish- 
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45 
31 


P 
~ 


O Dn 00 


pi 
e da 
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pr 


pas 
a) al w OT un 0 


Y C2 Q2 00 OQ». opa y € x 


Yield of 


Quantity. Value. POP ADI. oe 
Short tona. | Per cent. 
599,320 | $2,123,771 | K.M 69.5 
573,565 1,712,994 | 2.98 70.1 
422,912 | 1,587,814 | 3.76 66.2 
402,867 ' 1,218,166 | 3.02 69. 9 
359,108 , 1,076,437 | — 2.997 65.7 
235,172 1 1,043,388 | — 4.38 67.9 
216,833 69,873 | 3.20 72.4 
153,623 467,380 | 3.04 68.1 
152,497 ' 443,998 2. 91 73.0 
125,338 | — 431,079 | 3.44 62.9 
111,881 , 469,927 | 4.20 62.1 
89,886 . — 341,498 | 3.80 69.2 
56, 933 | 223,720 | 3.98 59. 4 
51,174 156,994 | 3.07 67.1 
43, 065 148, 823 3. 46 60. 6 
12,000 | 203,424 | 4.84 65.3 
35,855 | 165,231 | 4.608 58. 8 
33, 766 111,467 | 3.30 60. 6 
32,336 | 116,697 | 3.61 67.2 
31,757 | 151,435 ! 4.76 58.3 
28,186 | — 154,181; 5.47 61.8 
25,878 | — 74,973, 2.897 55.9 
19, 432 | 65,035 | 3.37 61.8 
17,524 67,52 | 3.85 62.6 
12,774 64,790 | 5.07 57.4 
10, 168 47,661 4. 687 56.7 
8, 755 50,112 | 5.72 66.9 
8,711 | 46,247 1 5.31 70.7 
8,710; W443 3.26 63.4 
6,326, 2,277 — 8.52 59.9 
4,586 25.639 5.59 65.5 
3,84 | — 18,896 4.85 62.6 
3,329 | — 16,849 | 5.06 52.6 
3, 307 17,550 — 5.30 59.3 
3, 038 175,720 5.88 45.6 
2, 208 8,453 3.83 64.6 
1, 815 18,701 | 10.29 64.7 
3,941,282 | 13,634,095 3.46 67.4 
= jos * m 
813,768 , 1,906,309 2.34 69.9 
620,170 | 2,078,298 ^ $2 60.9 
508,920 | 1,689,105 | 3.32 61.2 
369,123 ¡ 1,288,456 3. 49 69.8 
363, 301 744,745 | 2.06 69. 4 
356,023 | 976,032 | 2.74 60. ^ 
339,955 | 1,072,888; 8.16 68. Y 
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Rank of States in production of coke in gus works and by-product ovens, etc.—Continued. 


Num- | 


ber of . f | Value Yield of 
Rank. State. estab- | Quantity. Value. coal in 
lish- per ton coke 
ments. 

1904. | Short tons. Per cent. 
8 | Wisconsin ...........2...2.--0cccececeeees | 1%) 219,049 | $898,949 | $4.10 72.6 
9 | West Virginin ................. ooooooo... | 7 168, 800 493, 009 2. 92 73.1 
10 | New Jersey oso visado Srl 15 162, 697 499, 756 3.07 ; 68.3 
A A | 47| 126121 462,854 | 377! 60.3 
PA A EE e Emend | 90 . 121, 685 429, 265 3.53 63. 3 
13} Minnesota.. n eee ot ee eene DECORE 6 «2, 028 369, 875 4.51 10. 4 
E AA EE E EA ! 30 65, 485 211,686 | 3.23 59.1 
15 | Kentueky ..........sseesenh cee ee nen | 12! 53,298 | 123,285 2.31 67.5 
16 | Tennessee ....................-- eee rre 8 45, 681 163, 262 3.57 65.5 
17 | Rhode Island..............LuLuuuuuuu. eee 3 | 32,318 140, 605 4.35 64.9 
NECI MCN 4 30, 797 126, 718 4.11 68. 5 
19] TOMBE AAA E KO ER VIDES E IR 16 | 29, 660 141, 042 4.75 59.5 
A AA rre cO I heck EN 13 27,837 98, 387 . 3.60 55.5 
21 | CONNCCTIOUL 222000865 e ox ARA ELE SE | 9 24, 730 102, 868 | 4.16 60. 6 
VAL AA TOP 9 24, 583 90, 204 | 3.67 52.8 
23 | Washington < 265 cvetiesy ens rx DTE EUR 7 | 24, 345 18,765 | 3. 2A 66.2 
SN CUL E RN INRER 11 19, 160 71, 182 | 8.71 59.0 
25 | New Hampshire and Vermont ...........- 7 14, 638 72, 778 4.97 67.5 
20-| Maine dsd | g 12, 045 68,159; 5.65 62.8 
2i p -Texan AAA RA A ERREUR E RUE | 9 10,114 60, 895 | 6. 02 61.1 
28 | South Carolina ........................sus. 3 10, 107 | 46, 250 4.57 11.3 
A RP 3 7,950 22, 200 3. 02 51.3 
30 | ATKANSAS MM" rs ' 4,996 | 19, 300 3. 86 66. 2 

31 | Idaho, North Dakota, Utah, and Wyo- | 
HIE evo A e etu toe es 5 4,823 28, 307 5.87 49.5 
32 North Carolina .....oocoonooocncnnconooo.. 6 4,597 20, 253 4.40 56.3 
33 Florida, Louisiana, and Mississippi ...... 5 4, 096 16006  — 3.92 60.1 
34 | Montana, Nevada, and New Mexico..... 5 3,808 | 23, 993 | 6. 30 ns. 0 
35 Nebraska AN oy 3 | 3,598 | 20, 420 ATA 60. 6 
A A Lr D x eei: 3 | 2,455 23, 607 9. 50 60. 0 
37 | Oregli.l viue ev unte eoe ape ' 3 1, 147 4,559 6.59 58. 7 
38 ' Indian Territory and Oklahoma ......... | 3 790 4, 904 6. 20 59. 5 
| SPU a, Se cis en ale ioi eR ere DUM | SM | 4,716,049, 14,699,126 3.12 |. 66.8 
o í o 


PRODUCTION OF COAL TAR. 


The total production of coal tar in the United States in 1904 
amounted to 69,498,085 gallons, valued at $2,114,421, an average of 
3.04 cents per gallon. Of the total product, 41,726,970 gallons, or 60 
per cent, were produced at gas works, and 27,771,115 gallons, or 40 per 
cent, in by-product coke ovens. In 1903 the total production of coal 
tar was 62,961,393 gallons, valued at $2,199,969. The yield of tar per 
ton of coal consumed in 1904 ranged from 7.09 gallons in California 
to 14.4 gallons in Oregon, the average yield for the United States 
being 9.85 gallons. Prices ranged from 2.04 cents per gallon in Mary- 
land and the District of Columbia to as high as 10 cents in Oregon. 
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The following table exhibits the production of coal tar in 1903 and 
1904, by States, arranged according to their producing importance: 


Rank of States in coal-tar production in 1903 and 1904. 


Num- 
i ber of M : | Value Yield per 
Rank. State. estab- | Quantity. Value. y Per | ton of 
ish- i gallon. coal, 
| ments | 

| 1903. | Gallone. Cente. Gallons. 

1 | Massachusetts 2.0.00... eene ..| 45 8,798,903 | $299,709 3.4 10.2 
A Y ORK ebore teu Ed we dee ed pss 56. 7,109,647 216, 736 3.06 | 11.14 
O Med uie Lii. 48 , 6,790,239 249, 233 3. 66 12. 43 
4 | Pennsylvania ......................eeeese 31 | 6,596,973 228, 268 3.46 | 8. 06 
B| Alabama e DEI Rice dox gu 11| 4,960,713 123, 384 2. 49 | 8.6 
6 | Maryland and District of Columbia...... | 9, 4,633,251 75, 028 1.62 | 16.5 
7 | BACT AN A aera aide 37 | 3,601,866 125, 506 8.48 ' 10.27 
8 | MASON o | 21 | 2,606, 052 117, 967 4.5 | 18. 07 
Q ; Wisconsin ...... sessi 16 | a2, 389, 863 89, 031 3.7 | 18.4 
10 | New Jersey... ccce ceteri 15 | 2151,405 70, 260 3.26 | 9.5 
11 ` West Virginia ........ooococccccccnncocc.. 6 | 2,083, 631 64, 457 3. 09 ! 9. 98 
12. UNMIS S noto odds 45 | 2,060,620 95, 115 4.6 | 11.43 
TS QIAN s ce erae iad cea deleted 30 | 1,094, 145 49, 629 4.5 11.4 
14 | LS IO 11 892, 280 89, 495 4.4 | 11.7 
15 | Tennessee... 0.2... ccc ccceccceccececceuee: 8. 851,812 85, 853 4.2 | 11.99 
16 ! Rhode Island... 3 | 746, 178 46, 979 6.3 | 13.7 
EE bul D dr fatness | 5 739, 538 25, 954 8.5 | 11.49 
18 | Connecticut ............0.0. 0. cece cece ee ee | 9 626, 399 30, 653 4.89 | 10.27 
19 | Colorado ..... esee B| 612.184 30, 506 4.98) 127 
90) Ming E ÓN ! M| 6,90 Í — 25,293 4.16 10. 89 
OU: Tona aea caverta muta sa add © 16! 516,187: 28,317 4.5 | 11.3 
39. AAA eg ele Ee aes 9: 42,031 18,314 4.3 9.2 
2L WashlHEtOll uso cd 7 347, 342 23, 200 6. 68 11. 04 
M KANSAS L.a.. res Teh cerca, I. 312,04 13,752 — 44 11.15 
25. New Hampshire and Vermont . .......... TO 2519 — 14238! — 55 11.56 
A O a oh toed 7 239,287 12, 872 5.38 , 13. 35 
A IA BI 154,69, 13,373] 86 | — 99 
PB Dela T —— A seis. 3 | 147,812 | b, 959 4.03 10. 77 
29 | South Carolina ...................LLLuu.u.. 3 | 132, 821 | 6, 429 4.8 10.8 
30 | AT KANISNS  E | 5 | 117, 476 | 5, 562 4.7 11.1 
31 | North Dakota, Utah, and Wyoming...... 3 | 77, 000 | 4,770 6.2 11.57 
32 Nebraska. Sca A o es ULOSIM 3 62, 974 2, 680 4. 2$ 11.3 
33 | North Carolina........................... | 6 | 58, 472 | 3, 682 6.3 9.23 
AA b een rhe OE EE i 4 | 55,877 | 5,040 | 9.02 | 8. 98 
35 Montana, New Mexico, and Nevada ..... 5 42,212 | 4, 416 10. 46 6. 08 
36 , Louisiana and Mississippi ................ 3 | 34, 000 1,9720. 5. 06 | 9.9 
BF cCalifornin sos ión 3 28, 400 1,589 | A6 10. 11 
QU MT | 528 62,964,393 | 2,199,969 | 3.49 | 10. 77 

1904. | | | | 

1 | Massachusetts ....oooococococccccco. edd ca | 9,392, 898 301,130 | 3.2 10. 47 
2| Pennsylvania ......00000....ccecceceeeeee conoces 9.007,569 | — 213,757 2.4 7.74 
3 | NOW “YOUR iia — MN 7,771,046 209, 470 2.7 9.34 
A Rd eee Act tq E b6, 867, 555 214, 717 3.1 11.71 
5 | MIGhIgüliocess edis dead 2:0984 c4, 957, 578 124, 792 | 2.5 10. 12 
67. Alabami a dada 4,354, 115 | 105, 372 i 2. 42 8.32 


a Inelndes some tar made in water-gas manufacture. 
bin addition 30,000 gallons were produced and unsold. 
e In addition 42,112 gallons were produced and nnsold, there being no market. 
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1903 and 1904—Continued. 


Value | Yield per 

Quantity. | Value. per , ton of 

gallon. coal. 
Gallone. Cente. Gallons. 
4, 229, 906 $86, 415 2.04 8 

3, 470, 334 117, 441 3.4 11.51 
a2, 481, 941 109,922 4.4 12.94 
2, 409, 452 79, 030 3.28 10. 43 
2, 360, 366 75, 278 3.2 9.91 
2, 297, 257 77,196 3. 36 11.3 
1, 302, 893 48, 305 | 3.7 11.77 
924, 908 21,816 2.35 11.7 
910,711 27, 720 3.04 10. 67 
896, 986 39, 057 4.35 12. 87 
674,615 26, 004 3.85 | 13. 55 
649, 040 25, 065 3.86 13. 95 
604, 253 19, 919 3.29 12. 13 
589, 187 24, 270 4.1 13. 11 
508, 543 27, 999 5.5 13. 82 
503, 460 18, 119 3.6 10. 22 
496, 683 25,153, — 5.1 12. 16 
323,212 13,496 4.18 9. 95 
264, 047 11,487 4.3 13.64 
243, 741 12, 756 5.2 11.25 
185, 364 13, 838 7.5 11.2 
150, 300 5,472 3.6 10. 49 
141,016 6,045 4.3 10.8 
127, 840 6, 464 5.06 13.11 
78,711 4, 493 5.7 10. 43 
78, 322 3,551 4.5 9.6 
63,537 4,510 7.1 9. 32 
56, 763 5,569 9.8 7.9 
52, 855 3, 450 6.5 9. 08 
29, 387 1, 763 6 7.09 
28, 120 2, 812 10 14.40 
13,570 768 5.6 10. 23 
| 69, 498, 085 2, 114, 421 3. 04 9.85 


a In addition 7,083 gallons were produced and unsold. 
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PRODUCTION OF AMMONIA. 


Only about one-fifth of the establishments producing gas and coke 
from coal report the recovery of ammonia either in the form of 
ammoniacal liquor or as sulphate. "Thus, in 1904, out of a total of 534 
establishments the ammonia production was reported by but 117. 
These companies reported a production in 1904 of 52,244,392 gallons 
of ammonia liquor, valued at $1,488,693, and 28,200,256 pounds of 
sulphate, valued at $770,498. In 1903 the production of liquor reported 
by 115 companies amounted to 64,605,311 gallons, valued at $1,291,732, 
and that of sulphate to 12,400,032 pounds, valued at $389,028. From 
this it is observed that although there was a decrease of over 12,000,000 
gallons in the production of ammonia liquor in 1904 as compared with 
1903, the value of the product showed an increase of nearly $200,000, 
and that the production of sulphate in 1904 was considerably more 
than double that of the preceding year, with an increase of nearly 100 
per cent in value. 

The total quantity of coal carbonized at the works reporting a pro- 
duction of ammonia in 190£ was 6,115,588 short tons, of which 
5,246,651 tons were used at works producing ammonia liquor, and 
868,931 tons at works reporting their production in the form of sul- 
phate. In 1908 the establishments making ammonia liquor carbon- 
ized 4,233,126 short tons of coal, and those making sulphate used 
654,037 short tons of coal. The average yield of ammonia liquor and 
sulphate per ton of coal consumed in 1904 was 10 gallons of liquor 
and 32 pounds of sulphate. 

The returns showed that ammonia liquor is sold in several ways. 
Some companies reported the production in liquor ounces, selling at 
& certain price per 100 liquor ounces of a specified strength; others 
reported production in gallons, sales being made at a certain price per 
pound for pure ammonia (NH,); others reported the production in 
gallons of ammonia liquor at so much per gallon, giving the strength 
of liquor. 

The strength of liquor is reported by some producers in ounces, 
by others in degrees Twaddell, and by others in percentage of anhy- 
drous ammonia (NH,). The figures have been reduced to a common 
basis, and the strength of liquor is given in the following table, in 
ounces, which is the most common form. The returns are grouped in 
this table according to the strength of ammonia liquor produced, and 
not by States. This has been done to avoid the disclosure of the 
operations of any individual producers. 
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The following table shows the production and value of ammoniacal 
liquor at gas and by-product coke works in 1903 and 1904: 


Production and value of ammoniacal liquor at gas and by-product coke works of the United 
States in 1908 and 1904. 


1903. 


St rength of liquor. | | 
H = ! 


Equivalent to an- 


Quantity of Total | 


Gur: ammonia peng ammonia p sueo 
bonized. | nade and In (NH3). phate of | ammonia 
gallon. pound. gallon ; | 

Short tona. } Gallons. | | 
14,659 | 1,135,533 | 3.00 | 1.04 74,005 1.05 | $851 
13,209 | 412,790 | 3.75 | 1.30 | 83,539 5.06 1,288 
144,764 | 12,347,210 | 4.00 | 1.39 | 790, 474 5.40 73,846 
3, 542 48,245 | 4.5 1.57 | «m | 6.07 ' 2^4 
38,535 | — 817,361 | 5.00 | 1.7 | 88, 888 6.75) BAH 
90, 255 799,123 | 5.126 | 1.78 | — 88,902 699 3,154 
167,329 | 7,218,822 | 5.5 | 1.91 861,747 7.42! 81,763 
55,000 | 1,836,000 | 5.81 | 2,02 | 231, 795 LM 12, 390 
242,950 | 8,121,848 | 6.00 | 2.09 | 1,060,917 8.10) 45454 | 
55,458: 1,810,944 | 6.3 | 2.19 ! 247,872 8.50 6, 902 
134,928 | 4,802,000 | 6.7 | 2.38 | 699, 291 9.04| 35,896 | 
289,712 | 11,165,177 | 6.97 | 2.42 | 1,688,733 9.41 | 65,875 | 
$0, 484 | 2,441,560 | 8.00 | 2.78 | 425, 106 10.80 | 14,998 | 
36,856 967,705 | 8.14 | 2.83 | 171,168 10. 99 5, 067 | 
35,569 | 1,244,895 | 9.00 | 3.13 243,533 12.15 | 10,671 
48,207 ^ 601,309 | 10.00 | 3.48 130, 786 13.50 6,472 | 
13, 924 67,560 | 11.00 | 8.827 16, 160 14. 85 836 
8,7509 | 21,700 | 13.00 | 4.52 | 6,130 17.55 490 | 
3,4)0 26,773 | 14.43 | 5.02 | 8, 400 19. 48 588 
40,477) — 541,115 | 15,5 5. 39 182, 288 oa 15, 494 
150,210 | 1,564,463 | 16,00 | 5.57 | 544, 628 21.60 26,02 
19,318 88,000 | 18.00 , 6.26 ' — 34,415, 24.30 | 1, 885 
3, 360 4,000 | 29.5 | 10.26 | 2,565 | 39.82 , 180 | 
9,769 14, 768 | 30.00 | 10.44 | 9, 636 | 40.5) 266 
74,601 396,934 | 32.00 | 11.13 276.117 | 43.19 23,480 | 
2,944 | 5, 222 | 35.04 | 12.19 | 3,979 ` 47. 251 | 
3, 446 | 9,689 | 35.52 | 12.36 7, 485 | 47.15 | 524 
15, 226 355, 905 . 36.00 | 12.52 | 278, 496 48. 60 6, 962 | 
6,007 ; 5,920 36.54 | 12.71, 4,703 | 19. 32 188 
3,006 | 27,301 8x00 | 13.22 22,557 | 51.29 | 648 
10,197 | 17,865 | 40.00 | 13.92 | 15, 543 . 53, 99 992 | 
9, 000 56, 122 141.44 (14.42 | 50,580 | 3,794 
5, 600 11,000 42.00 [14.61 | 10,04 55.69 | 894. | 
15, 446 8, 066 43.00 | 14.96 | 7,542 58. 04 251 
31,253 46,260 | 44.96 | 15.64 45,219 | 60. 69 2, 826 
9,957 ' 20,223 | 45.00 | 15.66 | 19,798; — 60.74 1,814 
12, 364 | 15,362 48.00 | 16.70 16, 034 64. 79 962 
50,108 | 158,098 | 49.36 17.17 | — 142,831 66.63 | 12,658 
3, 899 » 8,140 | 50.00 | 17.89 | R, 847 67.47 228 
22, 455 68,934 | 52.00 | 18.09 77, 938 70.19 h, 789 
32, 165 71,000 | 54.00 | 18.79 83, 381 72. 89 3, 938 | 
5, 600 20,000 | 55.00 | 19.13 | 23, 913 74.24 770 | 


Production and ralue of ammoniacal liquor at gas and by-product coke works, ete. —Cont'd. 


| 


Quantity of 
( ‘onl car- sai eae 
bonized. made a ang In 
sold ounces, 
Short tons. Gallons. 
61,310 127,988 | 56.00 
6, U83 8,777 | 59.2 
249, 648 766,823 | 60.00 
30, 000 60,126 | 60.64 
263, 351 105, 401 | 64. 00 
151,489 | — 361,044 | 65. 00 
134, 996 515, 160 | 66. 00 
114, 795 289,279 | 67.48 
11,744 63,688 ` 68.00 
13, 093 10,963 68.16 
249, 326 291, 555 | 69. 52 
46, 356 91,407 | 72.00 
1,564 2,220 76.00 
22, 009 30,000 , 80. 00 
«7, 531 296, 965 | N2. 00 
33, 842 108,270 | 83.00 
548, 146 | 1,485,345 104, 00 
146,691 | 471,210 112.00 
73,24 160,746 114.00 
4,233, 126 Lr 64,605,311 l........ 
ag fee l 
17, 408 549,277 | 3.00 
46,671 1,653,700 | 4.00 
11,510 369,075 | 4.75 
6,835 ' 250,400 | 4.77 
30, 324 615,46 | 4.8 
23,387 ! 812,627 | 4.86 
404,320 | 15,162,107 | 6.00 
7,816 240,502 | 6.3 
53,866 | 1,958,460 | G23 
68,115 2,143,821 7.00 
123,264 4,036,564 | 7.12 
5, 844 116,890 7.2 
282,510 10,965,248 | 7.44 
detail 2, 050, 944 $8. 00 
3,500 25,000 | 9.6 
21,980 , — 268,000 | 10.00 
10,330 , — 40,257 | 10.5 
22, 048 454,938 | 11.5 
76,746 | 2,648,803 | 16.00 
3, 939 7,736 | 18.00 
65, 569 647,089 | 18,8 
12,715 22,572 | 32.00 
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` 1903— Continued. 


Strength of liquor. 


Equivalent to an- 


hydro ammonia | jond to'u]. value wf 
jJ. i phate of | AInmonia 
Ns Total in a Mods 
— jgnllon. pounds. | gallon). 
19. 48 155,827. 75.58 | $12,112 
20. 60 11,301 | 79. 91 791 
20.87 | 1,000,227 | 80. 99 82, 006 
21.10 79, 291 81.86 5, 154 
22.26 146, 639 86. 39 61,173 
22. 61 530, 846 87. 74 | 47, 848 
22.96 680,012 89. 09 70, 635 
23. 48 424,517 91. 09 37, 230 
23. 66 94,178 | 91.79 9, 418 
23.71 15,357 | 91.99 1, 280 
24.19 440, 795 93. 84 45,727 
25. 05 143, 110 97. 19 12, 711 
26. 44 3, 669 102.5 255 
27.83 52,181, 107.98 4,051 
8.53 473,377 110. 66 41,527 
29. 92 186, 225 116.09 14, 965 
36.18 | 8,087,022 140.38 | | 257, 596 
34.96 | 1,055,509 151.18 | 117, 759 
39. 66 322, 215 153. 88 37,942 
"n 17,643,507 |............| 1, 291, 732 
1904. 
| Rie 
1.01 35, 708 4.05 — $1,725 
1.39 143, 665 ` 6. 40 4, BRA 
1.65 38, 061 6.41 1,402 
1.66 — 25,979 | 6.44 1,194 
1.67. 67,389 | 6.48 | — 516 
1.69 85, KBE C 6. 56 | 2, 370 
2.09 1,980,550 ` &.10 84, 793 
2.19 32, 919 | R. 50 -1,655 
2.33 285, 201 9. 04 14, 493 
2.44 326, 605 9. 4^ 10,703 | 
2.48 624,911 9.61 46, SGN 
2.51 | 18, 337 9.72 1,375 
| 2.59. 1,775,000 10. 04 64, 695 
2.78 356, 352 10. 50 15, 755 
3.34 5, 219 12.96 78 
3.48 58, 290 13. 50 3,015 
3. 65 9, 184 14.17 475 
4.00 113, 735 15.59 3,185 
5.57 922,116 21.60, 52,03 
6.26 3,027 24.30 | 197 
6.54 264, 498 25. 38 24,406 
11.14 15, 828 43. 20 1,029 


66 


7 


668 MINERAL RESOURCES. 


Production and ralue of ammoniacal liquor at gas and by-product coke works, etc. —Cont' d. 


1904 —Continued. 


Strength of liquor. 


——— —— ————— ——— 


Quantity of 


! Equivalent to an- 


Coal car. | #mmonia hydrous ammonia a Num 
bonized. M und In |. US H3). ES phate of ammonia 
sold. — |OUNCeS. Ounces ammonia | liquor. 
e Total in | (ounces per 
gallon pounds, | gallon). 
Short tons. ! Gallons. j 
31, 104 | 17,340 | 32.94 ' 11.81 12, 799 45.81 $542 
3,69? 7,925 | 35.52 | 12.36 6, 122 47. 95 429 
14,414 | 290,594 | 36.00 | 12.52 227, 390 48. 60 5, 685 
v 10,000 | 38.00' 13.22 8, 263 51.29 500 
27,979 | 2,675 | 40.00 | 13. 92 19. 727 53. 99 1,271 
6,200; 13,600 | 40.2 | 13.99 11,891 54. 26 721 
12, 230 58,574 | 42.00 | 14.61 48, 920 56. 69 2, 955 
2, 685 5,900 | 44.00 | 15.31 5,646 59.39 394 
21.308 : — 84,781 | 48.00 | 16.70 8A, 491 64.7 6,976 
4, 300 3,000 | 48,68 | 16.94 3,176 65.71 | 150 
7, 856 5,161 | 51.04 | 17.76 5.729 68. 90 430 
33, 764 119,317 | 52.00 | 18.09 134, 903 70. 19 | 9,183 
2, 400 3,045 | 52.8 | 18.37 3, 496 71.27 244 
25, 203 81,370 | 54.00 | 18.79 95, 560 72. 89 7, 208 
8, 553 10,872 | 54.24 | 18.87 12, 822 73.22 74 
20, 758 29,756 | 54.72 | 19.04 35, 410 73.86 2, 678 
3, 750 8,151 | 55.00 | 19.13 9,746 74.24 797 
11, 000 17,100 | 55.6 | 19.34 20, 670 75.04 1,550 
34, 221 90,748 | 56.00 | 19.48 110, 486 75.58 6.603 
6,563 16,000 | 56.16 | 19.54 19, 640 75. 81 687 
11,235 — 24,626 | 58.00 | 20.18 31,060 78. 29 2,485 
36, 932 114,233 | 60.00 | 20.87 | 149, 004 80. 99 11, 685 
67,210; — 227,016 | 62.00 | 21.57 | — 306,045 83. 69 28,755 
170, 094 402,473 | 62.28 | 21.67 545, 099 84.07 48, 136 
13, 038 4,807 | 62.76 | 21.83 6, 558 84.70 547 
163, 616 639,026 | 63.00 | 21.92 875, 466 85, 04 80, 543 
59, 585 102.802 | 64.00 | 22.26 143, 025 86. 39 11,975 
! 
11,794 10,189 | 65.48 | 22.78 | 14, 506 88. 39 1,160 
65, 669 190,713 | 66.48 | 23.13 275, 700 89. 74 24, 813 
511,833 104,738 | 68.00 | 23.66 154, 880 91.79 14, 464 
72.96 | 25.38 | 98. 49 
199,158 | 559,550 | 887, 983 
É | 73.12 | 25.44 | 98, 70 | icd 
120,581 ' 154,226 | 76.00 | 26.44 304, 433 102. 59 29, 280 
| 76.2 | 26.51: f 102.85 
356, 500 508, 897 y 844,371 83, 222 
i | 76.72 | 26.69 { TL 108.56 
160, 861 320,767 | 80.00 | 27.83 | 457,934 107. 98 43, 439 
168, 979 464,571 | 84.52 | 29.40 853, 649 114. 09 74,380 
109, 405 198,472 . 100.00 | 34.79 | — 431,552 134. 99 43, 099 
103.80 | 36.11 ; 
626, 579 988, 363 m I 2, 235, 740 | lis 211,871 
104.64 | 36.40 || 141.25 
113.76 | 39.58 | 153. 56 
464,557 | 1,091,570 2, 708, 558 279, 508 
j inia 39.81 { i | 154. 48 | f 
77,736 146,007 119.24 | 41.48 | — 380,233 160. 96 43, 449 
5,246,651 | 52,244,392 | inr) OPE | 19, 774,986 |............ 


| 1, 488, 693 


GAS, COKE, TAR, AND AMMONIA. 


Production of ammonia in 1903 and 1904, by States. 


State. 
— d > 
1903. 

Alabama and Georgia ..........0.00 0.000 cee rro 
Colorado, Oregon, and WashingtoN............ooooonoonccoonooo.. 
Connecticut and Rhode Island............ a ee ae ed ee 
Delaware and New Jersey......00 002000002 cee cece eee ee 
E AAA tetrad sace OR Rt bELD UE edu deu 
Mni v DP ————]————— E 
Kentucky and Tennessee ............. ll cee ccc ee een ences 
Maine and New HampshiT€ ....ooocooccococcoccccnnccrr co 
Maryland and District of Columbia ............oooooccoocoronono.. 
MASSON USES NS ey ea ee Cu ite 
Michigan scote a ea 
Minnesota and Wisconsin. .........00.0.0. 0000 cece ce cee a 
MAISSGUT A oe bad ee ee oe ele i eee ea ane cua cae A 
NOW YOTE ics Geeta cs kena a 
ONO tek tod a SY cus See ete 
Pennsylvania 600500 nene cate ea a Ke Xd ess 
Virginia and West Virginia .......0. 22.0002 ees 

TOR spose es A eas Cu he ae 


Quantity of ammonia produced and sold as sulphate (pounds)... 


Alabama and Georgia 
Colorado and Washington. ...000000 0.0.2 cee ee ce eee eee eee 
Connecticut and Rhode Island... 0.0.0... 0 00. eee eee 
Delaware and New Jersey. ..... 2... cece eese ra 
Illinois 


a .- o... 


*.o. e... ..£.0.006098:200.00000000 o... .<..2....... 1.2. ee <<. o... mm. ..0. reer eres 


eo. .ee.nnanananeacr. .. nn. 5 9 9 9 9 6 9 e... .. « * 9 * * » à v * sees . .« ^ ^ o. . <<... eas 


Kentucky ous eoa cepa ias 
Maine and New Hampshire...................Luuuuuuue. ER 
Maryland and District of Columbin.............LLuuuuu.useuess. Es 
Massachusetts... cee oe ies cae A De EA PATE 
MICBIEHI A O ild une PIED E Cue ito 
Minnesota 2 kos oo de EE ue uie ek eta Gat ee Nene eu oe i e 


"e *992292«52992»€9&8&*?29292999-29929 0.2. .«<«<..%1.000.00..o.......<00.0..0.....e 


996906069990 nn... .... a... ..10..%0x.ox.... 0.0.1. .....<..<.. 9... .-.-..<..<.-. o... 


Virginia and West Virginia 
Wisconsin 


a. € & 9 € 9 9 9 9 9 9 * » 5» v 9 9 9 9 5» * 9 v» 9 € * à * 00000... 1.2 


Loro on nn.o no... .o en. e.eo en... nn. . e... <a ro... .......<..... 0. .—- 0.9. 


DOGO 200 - eee ooo osos ss doo osos ra oo ooo ooo so 


Quantity of ammonia produced and sold as sulphate (pounds) ... 


Coal ear- 
bonized. 


Short tona. 
591, 239 
61, 801 
69, 282 
210, 593 
93, 899 
47,478 
131, 635 
23, 499 
296, 027 
744, 944 
287, 229 
135, 564 
173, 384 
569, 370 
44,572 
797,166 
219, 481 


P 


N57, 163 


533, 629 
56, 592 
50, &35 

229, 430 
97, N50 


26, 895 


66, 283 


24,207 : 


521, 686 
235, 194 
433, 545 
106, 599 
164,059 
528 631 
464,575 
143, 210 
65, 041 
238, 461 
259, 960 


5, 246, 651 


| 


Ammonía 


uced 


Gallons. 
1, 555, 834 
1, 003, 911 
2, 190, 692 
1,521, 991 
231, 565 
50, 245 
2, 726,717 
163, 989 
1, 169, 967 
2, 433, 688 
12, 796, 980 
407,017 
6, 787, 901 
14, 514, 289 
13, 265, 377 
3, 028, 012 
757, 136 


12, 400, 032 


989, 454 
1, 122, 280 
1, 525, 450 
1, 849, 032 

294, 808 
48, 534 
2,067, 460 
181, 202 

1, 298, 920 
2,750, 414 
2, 048, 500 
166, 778 
b, 398, 468 

12, 102, 997 

14, 009, 575 
4,152, 5 

477,75 
1, 183, 096 
577, 057 


liquor pro- | 
d 


| 
| 
i 


| 
| 


52, 214,392 , 


28, 200, 256 
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Equiva- 


lent to an- 


hydrous 


ammonia 


(NH). 


Pounds. 

3,182, 170 
211, 465 
367, 934 
741,674 
239, 720 
61,534 
482, 652 
61, 584 
220, 031 
857, 922 
1, 236, 953 
513, 002 
866, 932 
2, 795, 695 
2, 000, 492 
2, 685, 275 
1,108, 472 


| 64, 605, 311 | 17, 643, 507 


1, 695, 930 
178, 596 
228, 636 

1, 093, 520 
299, 407 

56,014 
338, 049 
58, 250 
175, 972 
907, 662 

2, 120, 027 
261, 401 
746, 448 

2, 665, 694 

2, 240,007 

4, 082, 353 
104, 013 

1, 336, 085 

1, 116, 922 


19, 774, 986 
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Production of ammonia at gas and by-product coke works of the United States in 19083 


and 1904. 
| 190. | 1901. 

Coal carbonized at works which produced and sold ammonia liquor, short | 
A MUI E n Ria 4, 233. 126 9, 216, 651 
Coal carbonized at works which produced sulphate of ammonia .short tons.. 651, 037 865, 937 
Total coal carbonized.............lsuuuuuuuuu.. Mises EE do... | 4, 887, 163 6, 115, 588 
Ammonia liquor produced and sold. .........oooooocccccoocccnnoroco oo gallons..' 64,605,311 | 52, 244, 392 
Equivalent to anhydrous ammonia (NH;)........................... pounds. .. 17,613,507 19, 774, 986 
Equivalent to sulphate of ammonia ..................-.00. 2c eee coco. do.... 68,456,807 76,726,946 
Ammonia produced and sold as sulphate......ooooocococccccccnnccconos do... | 12, 400,032 | 28, 200, 256 
Value received for ammonia liquor............ 0... cc cece eee eee cee cence nono» $1,291,732 ! $1, 488, 693 
Value received for sulphate of ammonia.............. 0.0.00 e ee ee eee cece eee 389, 028 ` 770, 498 
dots value rOWOlHerNge lye acta ubi Sides tbe MSS Re ME E ED | 1,680,760 | — 2,259,191 


AGGREGATE PRODUCTION AND VALUE. 


In the following tables are shown the quantity and value of the gas, 
tar, coke, and ammonia produced in the United States in 1903 and 
1904, by States. The aggregate value of these products in 1904 was 
$51,157,736, as compared with $47,830,600 in 1903 and with $43,869,440 
in 1902. 


Production of gas and by-products in the United States in 1903, by States. 


| Gas produced By-products, | 
and used for pc 


Gas unac- 


; VERE 

don | MI Du Tur. x nin | Coke,  “vunted for, 
poses, quor. | 
~- = Stee Se | m EZ. St E gres 
| Cubic feet. Gallons, | Gallons, | Short tons. ! Cubic feet. 
Alabama and Georgin.............. | 581,536,600 | 5,348,344 | 1,555, 834 428, 745 | 33, 910, 850 
ArKAnSBR.... Lee cese sre 94, 319, 800 117,476 |.icea sit wies 6, 326 3, 019, 100 
California vese nenita 41, 597, 000 23,100) ces ones os ¡AA 
Colorado, Oregon, and Washington.: 789,616,200 | 1,015,403 | 1,003, 911 55, 662 60, 775, 827 
Connecticut and Rhode Island.....: 1,079,809,110 | 1,872,577 | 2,190,692 67,612 ! 67, 503, 490 
Delaware and New Jersey.......... | 1, 190, 790, 869 | 2,299,217 | 1,521,991 162, 333 49, 452, 336 
AA REL DERE ORUM ERE | 1,488,745,325 | 2,000,620 231,565 111,881 | 136,916, 143 
A cde suele EI KU Sd o | TBB, 838, 930 | 1,094,445 60, 245 56, 933 55, 046, 340 
MAMMA ISE IA 369, 148, 140 516,187 A 28, 186 46, 612, 960 
A su p desde bru TE ' — 925,020, 500 SIA anoo tia (01524 16, 144, 780 
Kentucky and Tennessee .......... 1,125, 346, 886 | 1,744,092 | 2,726,717 94, 239 164, 224, 446 
Louisiana and Mississippi......... 28, 500, 000 34,000 |............ 2.208 esed oo eeu a 
Maine, New Hampshire, and Ver- 

INORG oi oA ken adeo la ce Pes aN 361, 934, 073 496, 483 163, 989 22, H2 27,621, 737 
Maryland and District of Columbia.. 483,912,539 | 4,633,251 | 1,169, 967 216, 833 7,253, 821 
MassachusetiB........ooooooooooo.o.. 4,625,694,735 | 8,798,963 | 2,433,088 599,320 . 222,241, 645 
MICHIGAN il e ess 2,050, 748,600 | 3,601,866 | 12, 796, 980 238, 172 74, 281, 900 
Minnesota and Wisconsin.......... 1,716, 481,400 | 3,129,401 407,017 131, 906 160, 189, 385 
MISSOUEL A rd oua 1,551,113, 184 | 2,606,052 | 6,787,901 125, 338 25A, 623, 536 
Montana, New Mexico, and Nevada 56, 705, 400 42:212 | sek ordine 4,586 6, 018, 000 
NeobraskH. o.c ar 44, 696, 800 62,974 A 3, 307 5, 421, 700 
New York ON 5,152,439,059 | 7,109,647 | 14,514, 289 422,342 | 363,907, 953 
North Carolina ............eesssse | 61,672,800] — 58,472 |. 3,329 | 5, 029, 200 
South Carolina ..................... 95, 876, 900 192, A Eus ous ds 8,711 19, 543, 100 
North Dakota, Utah,and Wyoming. 51, 498, 000 77,000 lid 3, 038 10, 555, 200 
o A NT 4, 204,658,946 | 6,790,239 | 13, 265,377 359, 108 395,378, 514 
Pennsylvania ...................... 2,185,690,479 | 6,596,973 | 3,025,012 573, 865 146, 401, 221 
A ou kites uae, tap RU E 131, 610, 100 154,629 |............ 8, 755 7,789, 900 
Virginia and West Virginia ........ 483, 261,086 | 2,690, 625 157,136 186, 263 94, 106, 394 

TONAL 23.6 oos eue sesh dts 31, 049, 461,511 | 62, 964, 393 | 64, 605, 311 3,941,282 | 2, 433, 969, 478 
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Production of coal gas and by-products in the United States in 1904, by States. 


Gas produced 
and used for 
State. illuminating 
and fuel pur- 
poses. 
Cubic fcet. 
Alabama Dia 206, 307, 900 
Georgia........ QN NINE EUN 409, 186, 281 
ATKANSAS 2 iios ped e aed SIDE IAE 62, 199, 500 
Callfornii 22sec eee VER EE 37, 257, 798 
A A SES PI Een 421, 096, 600 
Washington ........... ............ | 334, 377, 200 
Connecticut ..... busto ui para MeL y | 368, 869, 906 
Rhode Island............... ....... | 448, 659, 950 
Delaware....................-. Lees. 125, 222, 400 
New JOSEY au dese s eden ere wd 1,183, 205, 441 
Florida, Louisiana, and Mississippi.! 45, 625, 500 
Idaho, North Dakota, Utah, and | 
INVOCA dois | 71,530, 100 
TROIS asse vee ee OS | 1, 730, 570, 600 
ladies 894,873, 600 
Indian Territory and Oklahoma ... 10, 429, 000 
TOW O A 433, 300, 000 
Kansas ...... Me A etree as 243, 576, 985 
Kentucky 2. iim bt Ek as 649, 343, 520 
MATTEL nd 165, 925, 550 
New Hampshire and Vermont ..... 189, 483, 644 
Maryland and District of Columbia. 1, 412, 033, 564 
Massachusetts .....oooooocomoooomoo. 4, 477, 056, 630 
Michigan.. senda ias Re Ree ^2, 823, 086, 400 
Minnesota. ....... 0. cee eee ewes i 681, 230, 427 
Missouri... 20... ccc ccc ceee eee eeeees | 1,573, 112, 120 
Montana, Nevada, and New Mexico. 58, 973, 633 
Nebraska... enne 47, 556, 200 | 
New YOIK. uc bii Ree | 5, 265, 437, 469 
North Carolina ..................... 60, 276, $00 
ODIOS oe oeste ioc din | 4, 510, 703, 378 
OTEP Ol s 52a eEr e poro SENE | 16, 374, 200 
Pennsylvania ...................... 2, 871, 281, 002 
South Carolina ...... .............. 102, 981, 400 
Tennessee ........ooooooooooooomoono» 516, 792, 565 
TEXAS m 139, 190, 500 
Virginis oio ove EET 389, 695, 150 
West Virginia ...................... 132, 153, 600 
Wisconsin 4 nuce re Rex Eee e Exe 1, 702, 654, 700 
ROU i coude tI E edt duet 


| E 


34, 814, 991, 273 | 69,498,085 | 19,774,986 | 4,716,049 


By-products. 
Anhydrous 
Tar ammonia, Coke. 
NC 
- a —]À — S -= - ES Ses ! 
Gallons. | Pounds. | Short tona. 
4, 354, 115 ‘{ 363,301 
1,695,930 - 

649, 040 | | 24, 583 
WS, VV ntc 4, 996 | 
29, 387 | PME 2, 485 
589, 187 [ 30,797 

178, 596 - - 

508, 543 j is l 24,345 

496, 683 | S 24,730 

m 

674,615 | raat at | 32,318 

150, 300 . 7,350 
¡Y 1,093, 520 
2, 360, 366 | Sa | 162, 697 

E 4, 096 

127,840 |............ 4,823 
2, 297, 257 299, 407 122, 612 
1, 302, 893 56, O14 65, 485 

EA A EET 790 

604,253 |........... .—— 39,000 

30d 213. dan 19, 160 

924,908 | — 338,049 | 53, 298 

264,047 | | 12,045 | 

| 58, 250 | 

243, 741 | a | 14, 638 | 

4, 229, 906 | 175,972 | 369, 123 | 
9, 392, 898 | 907,662 | — 626,170 | 
4,957,578 2,120,027 339, 955 

910,711 | 261,401 | M2, 028 ; 
2,481, 941 746,448 ^ — 121,685 | 

HB, 78d. A | 3, 808 
52, 855 | ENERO | 3, 528 | 
7,771,046 | 2, 665, 694 | 508, 920 | 
TAD rac 4, 597 
6,867,555 | 2,240,007 356, 023 
28,120 |............ 1,147 
9,007,569 | 4,082,353 | 813, 768 

141,016 |............ 10, 107 

896, 986 164,013 | 45,681 | 

185,364 i. ... Less. | 10, 114 | 

503, 460 | (27,387 

4 1,336, 085 | 
2, 409, 452 || | 168, 800 


3,470,338 ' 1,116, 922 


Gas unac- 


counted for. 


Cubic feet. 


32,081,515 
2, 059, 350 
2, 497, 980 

960, 572 

30, 956, 900 

17, 804, 176 


22, 750, 731 


45, 199, 250 
2, 300, 800 
64, 014,777 
9, 874, 500 


2h, 563, 900 
168, 917, 590 
95, 582, 100 
1, 469, 000 
44, 615, 100 
25, 373, 895 
90, 339, 310 
21, 944, 730 
17.674, 506 
7,345, 846 
200, 092, 190 
195,011, 176 
65, 049, 334 
148, 337, 080 
9, 464,700 
3, 000, 000 


416,578, 61! 


4, 466, 600 
76, 181, 054 
377,000 
153, 772, 822 
19, 707, 600 
9k, 381, 000 
10, 785,075 
58, 233, 060 
33, 000, 000 
219, 049 | 129, 084, 520 


| 2, 856, 848, 400 
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Value of gas und by-products produced in the United States in 1903, by States. 


State. 
Alabama and Georgia ........ 
Arkansas ......oooooomoooo.... 
California licor 


Colorado, Oregon, and Wash- 
ington 


Connecticut and Rhode Is : 
land 


eo... .. o... 0... 0.:<- 0-05 0000 


e... nn... cr... cn. .anconson.o» 


Delaware and New Jersey ..... 
A Sr ER 
Indiana...... ce hows 
A seep A EA 
Kansas............ Qui don Qus s lid 
Kentucky and Tennessee..... 


Maine, New Hampshire, and 
Vermont 


Maryland and District 
Columbia 
i 


Massachusetts ................ | 
Miceli 
Minnesota and Wisconsin ... | 


ecc" 9079226797999 


Louisiana and Mississippi ... ; 
| 
| 
| 


ee" nn. ne... nn... oo» 


Montana, New Mexico, and 
Nevada So 


Nebraska ..................... | 
New York 


"a o... 0... ... . 


North Dakota, Utah, and 
Wyoming geles as 


eo oo nn on... ...oe. <..C. CO. .LOAOA LOooo»s 
Loro ren nn... vc. o. ves.» 


6aono conoscan... nc. ... vo 


Virginia and West Virginia .. 


Alabama 
Georgia 
Arkansas................. o... 


Ce ee re ==... 


1904. | 


+.LO CS”. ro. ..oo..o o. oo. oooaaa. 


Colorado 
Washington 
Connecticut. ii selbe 
Rhode Island 
Deluware 
New Jersey 
Florida, Louisiana, and Mis- 

SISSIppl 
Idaho, North Dakota, Utah. 

and Wyoming 


* 9 9 9» & e 9 » 9 oo... or s nn 


.e.. . 2:7c22ns^*595 


eese no nos son. ao. 


* 9 * € à e € e * e * « » à c c c s n n 


"2292069990999 9 59«*9* osos 


o r———————Á—— M 
A vL 
Indian Territory and Okla- 

homa ............ is 


of illumi- 


Dating and ! 


iuel gas. 


$682, 442 


85, 105 


1, 692, 141 
794, 139 
479, 164 
308, 601 

1,125, 610 

42,531 


507,317 
52$, 063 


3,532, N77 


1, 115, 220 


1, "45, 163 ` 


1, 493, 039 


Ys, 738 
65, 600 

D, 3801, 957 
84, 434 
133, 320 


82, 041 

3, 201, 269 
2,177, 943 
205, 949 
505, 708 


30, 315, 776 


243, 773 
453, 308 
100, 977 
65, 530 
482, 205 
139, 902 
434, 400 
512, 126 
129, 422 

1, 279, 315 


66, 109 


105,078 
1, 929, 002 
877, 090 


10, 498 


Total value, — 


Tar. 


| 
| 


| $141, 698 


5, 562 
1, 589 


g 
~l 
oa 
e 


y > I aJ ~j 

ji ba] y i] Š e O ~l 
E 

uot 


114, 985 
117, 967 


2, 650 


3, 682 


228, 208 
13, 373 


2, 199, 969 


| 


| 
105, 372 


25, 065 
4,493 
1,763 

24, 270 

27,999 

25, 153 

26, 004 
5,472 

75,278 


4,510 


71,196 


6, 461 
48,305 


liquor 
án sul- 
phate of 
ammonia. 


264, 020 


"e" t9 c 


"ec 2n 


109, 595 
311, 315 
121,371 
31, 380 
43, 185 


eo .o......» 


*" ono...» 


ee ssoaon 


96, 662 
265, 939 


49, 750 | 120, 140 


1, 680, 760 


| 255, 872 


| 


e... .....o.o 


rnono...o.n.o.o 


23, 282 
16,110 


"49 


| Ammonia | 


| 
I 


| Total value 
of all 
Coke. Total. products. 
$1,293, 139 $1,698,857 | $2, 381, 299 
22.277 | 27,839 156, 279 
15, 701 20, 290 105, 695 
200, 628 265, 690 | 1, 325, 317 
316,006 , — 406,539 | 1,680,804 
495, 523 630,701 ' — 1,919,064 
469, 927 655,901 , 2,277,342 
223, 720 | 287, 065 1,081, 504 
154, 181 | 177, 498 656, 662 
67,522 81, 274 | 399, 575 
305, 747 407,123! 1,532,733 
8, 453 10,173 | 52,704 
112, 451 142, 065 | 619, 382 
694,873 879, 796 1, 400, 859 
2,123,771 2,764, 798 6, 097, 675 
1,043,388 1,290, 265 3, 005, 485 
544, 022 (i91, 287 2,539, 750 
431,579 592,731 | — 2,085,770 
i 
25, 039 30, 055 | 128, 813 
17,550 20, 230 85, 890 
1,587,314 | 1,950,977: — 7,302, 4 
16, 949 20, 531 | 104, 965 
46,247 | 52,676 185, 996 
17,720 | 22,190 104, 531 
1,076,137 1,422,332 ' 4,623, 601 
1,712,994 2,196,156 4,385, 144 
50,112 63, 485 | 269, 434 
Dao, 409 765, 355 | 1,271,063 
13, 634,095 | 17,503,779 | — 47,830,600 
CALAS | i osi 258 1,948,334 
90, 204 | | | 
19, 300 23,793. 124,770 
23. 607 | 25,370 ` 90. 900 
126, 718 
Po | 263, 597 1, 185, 704 
18,760 
102. 868 ' 
: 302, 793 1, 249, 619 
140, 605 
22, 200 i 
P 694, 231 2, 102, 968 
499, 756 . 
16,056 20, 566 $6, 675 
28,307 34,771 139, 849 
162, 854 563, 332 2, 492, 334 
211,686 | — 276,101 1,153, 191 
4, 904 5,6072 ` 16,170 


GAS, COKE, TAR, AND AMMONIA. 


673 


Value of gas and by-products produced in the United States in 1904, by States—Continued. 


Value of by-products. 


Fou) vee Ammonia! Total value 
State. nating and T aant of all 
fuel gas. ar and sul- Coke. Total. products. 

phate of 

ammonia. 
IOWB cles eau ET $534, 613 $19,919 1.5.2 ves $141,042 $160, 961 $695, 604 
KATISÉS inis l4 qeck IRR E P ea 812, 919 19:496 A 71,132 84, 628 397, 547 
¡ANS PA 627, 914 21,816 $16, 854 123, 235 161, 905 789, 819 
MUDO ns 228, 670 11, 187 : 68, 159 : 
New Hampshireand Vermont. 250, 599 12, 756 | a | 72,778 | iint aed 
Maryland and District of Co- 

WU DI caste enr ente Rx eas 560, 915 86, 415 11,167 | 1,288,456 | 1,386, 038 1, 946, 953 
Massachusetts................. 3, 374, 281 301, 130 347,853 | 2,078,298 | 2,727, 281 6,101, 565 
Michigan iria 2, 126, 051 124,792 202,106 | 1,073,888 | 1,400, 786 3, 526, 837 
MINDOSO Mesias 715,182 27,720 23, 934 369,875 421,529 1,196,711 
IL A aduer pU RES 1,499, 620 109, 922 90, 973 429, 265 590, 160 2, 089, 780 
Montana, Nevada, and New 

A Fc e reet 126, 119 B; 569. ocio dace mes 23, 993 29, 562 155, 681 
Nebrüskü ou cece ieee aac s Sate 62,133 8,490 | est ewan 20, 420 23, 870 86, 003 
O 5,378,726 | 209,470 | 203,576 | 1,689,105 | 2,102,151 7, 480, 877 
North Carolina ............... 85, 965 A ODE Dacos ws ve 20, 253 23, 804 109, 769 
A dated Ets 3,348,602 | 714,717 | 127,689 976,032 | 1,318,438 4,667,040 
OPORON A DERE OS SEEN 37,052 2812 escis dcs 7,559 10, 371 47,423 
Pennsylvania ................. 2, 720,672 218, 757 382,418 | 1,906,309 , 2,502, 484 5, 223, 156 
South Carolina................ 142, 021 6, O49) Lass ens 46, 250 52, 295 194, 316 
Tennessee.........-.eece eens 539, 158 39, 057 8,920 163, 262 211, 239 750, 397 
MOINS 211, 962 | 19 BE ao 60, 895 74, 733 286, 695 
VITRIDIB e e eoe e EDS TU 428, 759 18,119 ' i 9R, 387 N ; ' 
West Virginia................. 104, 263 79,030 d | 493, 009 i DPI 302 
Wisconsin..................... 1, 485, 739 | 117, 441 | :98, 625 848, 919 1, 115,015 2, 600, 794 

Total..... a 32, 090, 995 | 2,114, 421 | 2,259, 191 | 14,693, 126 | 19,066, 738 91, 157, 736 


IMPORTS OF COAL-TAR PRODUCTS. 


Comparatively little progress in the manufacture of chemical prod- 
ucts from coal tar has been made in this country. Although we are 
producing over 50,000,000 gallons of coal tar annually, the principal 
uses made thereof are in the manufacture of roofing paper, the creo- 
soting of lumber, and for the preparation of street. paving material, 
while at the same time we are importing millions of dollars’ worth 
of chemicals obtained from coal tar as a raw material. The coal tar 
produced in this country in 1902 was worth at first hand $1,873,966. 
In the fiscal year ended June 30, 1902, the coal-tar products imported 
into the United States were worth, at points of shipment, $7,404,340. 
The duty paid on these imports amounted to $1,594,799, making the 
total cost, exclusive of freight, other expenses, and jobbers’ profits, 
$9,089,139. "The value of the coal tar produced in the calendar year 
1903 was $2,199,969, and in 1904, $2,114,421. In the fiscal year 
ended June 30, 1903, the value of these imports was $7,690,885, duty 
$1,092,445; total, $9,383,320. In 1904 the imports were valued at 
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$7,146,871, duty $1,578,647, a total of $8,725,518. 
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A conservative 


estimate would place the total value of these products in the wholesale 


markets of this country at $12,000,000 in both 1903 and 1904. 


The following table shows the value of the coal-tar products imported 
into the United States and the duty paid thereon in each fiscal year 


since 1896, inclusive: 


Coal-tar products imported into the United States during the fiscal years 1896-1904. 


a Salicylic acid. ural and artid: Aniline salta. nod pa 
Value Duty Value Duty Value Duty Value. | 

1896 osas $138, 013 Free $994,395 | Free $662, 459 | Free. | $2, 918, 333 
TM 201, 980 Free 1,023,425 | Free 812,884 | Free 8,163,182 
1898........... 28, 688 $6, 794 886,349 | Free 1,087,704 | Free 8, 723, 288 
1899... 5. ese 57,192 18, 536 700,786 | Free 743,130 | Free 8, 900, 099 
1900/5122: 89, 175 24, 069 771,336 | Free 537,812 | Free. | 4,792, 103 
151) A 76, 786 22, 227 713,392 | Free 589,535 | Free 4,034, 171 
I900 2 ses 57, 852 21,913 | 1,028,327 | Free. 631,467 | Free 4, 911, 668 
1903........... 19, 012 7,827 660,464 | Free 789,553 | Free. | 5,252,611 
1904........... 7, 305 3, 276 636,418 | Free 686,184 | Free. | 4,903,077 

Coal-tar products, 

Coal tar, all prepara- not medicinal, 

tions, not colors or not dyes, known 

Fiscal year. dyes. asbenzol, toluol, 

Value Duty Value Duty. Value. 
1590... A EE EE A cts vus sob A DUREE $4, 713, 200 
orem DX ne PERPE ERES 5, 201, 471 
jio p $134, 416 $26, 883 3228,037 | Free 6, 088, 482 
A PR 221, 101 44, 220 893,602 | Free 6, 015, 910 
1900. 5: ce ccbuus e bci cewek 274, 946 54, 989 397,780 | Free 6, 863, 152 
pb A eee oo. 342, 116 68, 423 883,559 | Free 6, 139, 559 
1902... 5202590 ee niione eee 496, 928 99, 386 368,098 | Free 7, 494, 340 
1903. eta O Pees 544, 176 108, 835 125,069 | Free 7,690, 885 
OOF eevee dud eU E 522, 242 Free 


Alizarine and col- 
ors or dyes, nat- 


104, 448 391, 645 
| 


Total. 


7, 146, 871 


Coal-tar colors or dyes, 
specially pro- 


Duty. 


$729, 583 
190, 796 
1,098, 532 
1,170, 030 
1, 437, 631 
1,210,251 
1, 473, 500 
1,575, 783 
1, 470, 923 


Duty. 


$729, 583 
790, 796 
1,132, 209 
1, 232, 786 
1, 516, 659 
1,300, 901 
1, 594, 799 
1,692, 445 
1,578,647 


PETROLEUM. 


By F. H. OLIPHANT. 


(The barrel used in this report, unless otherwise specified, is the United States standard barrel, con- 
taining 42 Winchester gallons. ] 


IMPORTANT FEATURES OF THE YEAR. 


The most important events bearing upon the production, sale, and 
export of petroleum in the United States during the year 1904 are as 
follows: 

(1) The production was greater than that of any previous year, the 
quantity having increased two and one-third times in ten years. 

(2) There was a continuance of the remarkable increase in the pro- 
duction of an inferior grade of petroleum in California, Texas, and 
Louisiana, and of the increase in Kansas and Indian Territory of a fair 
grade of petroleum. 

(3) For the first time in the history of the petroleum industry the 
quantity produced west of the Mississippi River was greater than that 
produced east. 

(1) There were new fields of petroleum developed in Texas, Cali- 
fornia, and Kansas in 1904. 

(5) The regularity of the sum of the production of the older fields 
for a series of years continued to be remarkable. 

(6) The general average price or value of the entire production was 
less in 1904 than in the preceding year, while that of the output of the 
eastern fields was greater. 

(7) There was an increase in the stocks of petroleum held in the 
Appalachian field and a slight decline in the Lima-Indiana field, and an 
increase in stocks held in Kansas, Texas, Louisiana, and California. 

(8) There was an increase in the demand for refined. petroleum 
throughout the United States, especially for the lighter grades used 
in internal-combustion engines of motors. There was an increased 
quantity of the heavier crude petroleum produced in Louisiana, Texas, 
and California consumed as fuel. 


a Credit should be given for much of the statistical information as to the United States in this report 
to the Oil City Derrick, and to Miss Belle Hill, special agent U. S, Geological Survey, Pittsburg, Pa., 
for the careful compilation of most of tlie tables. Other special acknowledgments are made in the 
body of tlie report. 
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(9) There was a slight increase in the quantity and value of the 
exports of petroleum and its products in 1904 as compared with the 
preceding year. 


INCREASE IN THE PRODUCTION IN THE UNITED STATES. 


The total production of erude petroleum in the United States in 
1904 was 117,063,421 barrels, being much larger than any previous 
year and greater than that of 1903 by 16,602,084 barrels, a gain of 
16.53 per cent as compared with a gain of 13.17 per cent in 1903 over 
1902. The largest increases came from California, Texas, Kansas, 
Indiana, and Louisiana. The largest decrease wasin Ohio. California 
produced 25.33 per cent of the whole; Texas, 19 per cent; and Kansas, 
Indian Territory and Oklahoma, Colorado, and Louisiana supplied 
1.14 per cent. Their sum amounts to about 52 per cent, which is the 
percentage produced west of the Mississippi River in 1904, as com- 
pared with 44.62 per cent in 1903. Of the important producing States 
Kansas alone increased 356 per cent; Texas, 23.57 per cent; Indiana, 
23.43 per cent; California, 21.60 per cent; and Louisiana, 220.5 per 
cent. Of the smaller producing States and Territories, Indian Terri- 
tory and Oklahoma increased 853.9 per cent; Kentucky and Tennessee, 
80.1 per cent. 

On the other hand, there was a decrease in the production in New 
York of 19.32 per cent, in Ohio of 7.83 per cent, in West Virginia of 
1.97 per cent, and in Pennsylvania of slightly less than one-half of 1 
per cent. Much the largest decrease, when quantity is considered, 
occurred in Ohio. 


PERCENTAGE OF PRODUCTION BY FIELDS. 


The following table reveals the fact that during the last seven years 
there has been a remarkable change in the localities producing petro- 
leum. For many years the Appalachian and the Lima-Indiana fields 
alone produced alinost the entire quantity of petroleum in the United 
States. All the other fields in 1895 produced but 6.01 per cent, in 1899 
but 6.62 per cent, and in 1900 but 8.75 per cent of the total output. 
In 1901, owing to the large increase in the production in California. 
and Texas, the percentage of production in the States west of the 
Mississippi was increased to within a small fraction of 20 per cent of 
the total; in 1902 it was 37.62 per cent; in 1903 it was 44.62 per cent; 
and in 1904 the output of the newer western fields amounted to a little 
over 52 per cent of the entire production, which increase was due 
chiefly to the gain in production in Kansas, Indian Territory and 
Oklahoma, and Louisiana. 

To provide for the storage, transportation, and marketing of this 
constantly increasing production required an immense outlay in build- 
ing pipe lines, tanks, tank cars, and tank vessels. 
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When the value of the petroleum is considered, it will be found that 
in 1904 the 48 per cent of the entire output of the United States pro- 
duced east of the Mississippi sold for 76.7 per cent of the total value 
of the production, so that it took 3.6 barrels of western petroleum to 
equal in value one barrel of eastern oil. The greater portion of the 
western production is consumed as fuel in competition with bitumi- 
nous coal. On the other hand, the Appalachian and the Lima-Indiana 
production produces the higher grades of refined products. 


Percentages of total crude petroleum produced in the several fields, 1898-1904. 


Field. 1898, 1899. 1900. 1901. 1902. 1903. 1904. 


Appalachian 222 ci is 57.29 7.94 | 57,05 | 48.45 | 36.07 | 31.41 26. 83 
COMO Ol ec ooo ordo debe di 4.08) 4.63] 6.79] 12.66 | 15.75 | 24.27 | 25.33 
Lima-Indiana ........ ccce rene | 36.70 | 35.44 | 34.20| 31.61 | 26.31 | 23.97 | 21.09 
o eI E MP UE | 298 LAT] 1311 0.23, 20.37 | 17.87 | 19.00 
AN ONO 4 estote pte hired eine (0.95 l .82 . 65 .95 150) 2.48 7.76 

Po 100.00 | 100.00 


Total a esci ci oo e e eee CREE ' 100.00 100. 00 | 100. 00 | 100. 00 
| 


| 


DECREASE IN PRICE AND INCREASE IN TOTAL VALUE. 


The total value of all the petroleum marketed in the United States 
during 1904 was $101,170,466, a gain of 36,476,416 over 1903, and the 
largest value hitherto recorded. "The average price received was 86.4 
cents per barrel as compared with 94.26 cents for 1903; there was there- 
fore a decline of 7.86 cents per barrel, which was more than offset by 
the increase in quantity. "There was a gain of 14.07 cents per barrel 
in value in 1903 over 1902. 

Ohio still leads in the value of its production, although showing a 
considerable decline as compared with 1903. West Virginia and 
Pennsylvania have almost exactly the same value as for the preceding 
year. Indiana shows a large gain in value, owing to the increased 
production. Since 1901 the increase in the production of the cheaper 
grades of petroleum has influenced the average price per barrel not- 
withstanding that for several years the price of eastern petroleum has 
been higher. 

The average price paid for Pennsylvania petroleum during 1904 was 
51.624 per barrel. Under this term is included nearly all of the pro- 
duction in New York, Pennsylvania, West Virginia, Kentucky, and 
southeastern Ohio. The average price for Pennsylvania petroleum in 
1903 was $1.59 per barrel, which was 3% cents per barrel less than the 
average for 1904. There was a gain in 1903 of 354 cents per barrel 
for this grade of petroleum as compared with the price in 1902. 

The price of Lima-Indiana petroleum decreased about 6.2 cents per 
barrel in 1904 as compared with 1903, although there was an increase 
of 27 cents in 1903 as compared with 1902. 
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The average value of California petroleum showed a decline of 2.4 
cents per barrel in 1904 as compared with 1903; Texas petroleum a 
decrease of 5.2 cents per barrel in 1904 as compared with 1903, and 
the value of the petroleum production in Kansas, Indian Territory, 
and Oklahoma declined 8.7 cents per barrel in 1904 as compared with 
1903. The price of Louisiana petroleum declined about 9 cents per 
barrel in 1904 as compared with 1903, but even at these figures there 
remained unsold in the tanks of the producers at the close of the year 
3,670,000 barrels, and this quantity could not therefore be taken into 
the statement as there had been no value determined for it up to the 
close of 1904. 


NEW POOLS DISCOVERED. 


There were several new pools discovered during 1904 in Texas, Cali- 
fornia, Kansas, Indian Territory, and Oklahoma, and many extensions 
were made to the old ones. In fact, an immense section, beginning in 
southeastern Kansas and extending southwest into northern Indian 
Territory and Oklahoma, now over 180 miles in length and 50 miles in 
width, was proved to be locally productive of petroleum and natural 
gas. The possibilities in this great area and its effect on the general 
market of the higher grades of petroleum is one of the problems of 
the future. 

In Texas the Humble field was being developed at the close of 1904, 
with indications of comparatively a large area of prolific territory. 

California has added a number of new localities in which large wells 
have been developed. Louisiana also largely increased its productive 
territory during 1904, not 50 much by locating new territory as by the 
successful development of known areas. All indications point to an 
increase in the production of petroleum in the United States for a 
series of years. The larger proportion of the petroleum produced in 
the localities noted is of an inferior quality so far as producing the 
higher grades of refined products, except in limited quantity, is con- 
cerned, yet its high heating value and the absence of the more volatile 
constituents render it comparatively safe to transport and consume, 
and have contributed to make it a most valuable fuel. It is especially 
acceptable as such in California, Texas, and Louisiana, where the coal 
supply is inxuflicient. 


INCREASE IN EXPORTS. 


The export of petroleum and its derivatives during 1904 was 
1,022,116,276 United States gallons, valued at 880,624,207, an average 
of 7.89 cents per gallon, as compared with 936,697,255 gallons, valued 
at $72,628,539, in 1903. The gross quantity in 1904 was slightly 
exceeded in 1901 and 1902; the value, however, is the largest in the 
history of the export of petroleum, and is second in the list of domes- 


PETROLEUM. 679 


P d 


tic mineral exports in 1904, being surpassed in value only by iron and 
steel manufactured goods. The port of New York handled 50 per 
cent, Philadelphia and ports on the Delaware 383 per cent. Galves- 
ton, Tex., which includes Port Arthur and Sabine Pass, exported about 
4 per cent. The quantity of petroleum and its products exported 
from these last-mentioned ports in 1904 was almost double that of 
1903, while the value increased nearly four times, showing that these 
ports are rapidly growing in importance. There was also 74 per cent 
exported from other districts. 


PRODUCTION AND VALUE. 


PRODUCTION BY STATES AND FIELDS. 


In the following table is given a statement of the total quantity and 
the total value of all crude petroleum produced in the United States 
in 1903 and 1904, by States and important districts: 


Total quantity and value of crude petroleum produced in the United States and the average 
price per barrel in 1908 and 1904. 


[Barrels.] 
1903. 1904. 
State and district. Average | | Average 
Quantity. Value. price per Quantity. Value. ¡price per 
, barrel. | | , barrel. 
Califomia...........-..-- 24, 382, 472 $7,399,319 | $0. 303 29, 619, 134 | $3,265,434 — 80.279 
Colorado................. 483, 925 431, 723 . 892 001, 763 | 78,035 | 1,152 
INGIANA cows seat Ame 9, 186, 411 10, 474, 127 1.14 11, 339, 124 12, 235, 674 | 1.079 
Indian Territory......... | 135, 911 142, 402 1.025 1, 366, 748 | 
Oklahoma ............... | 5,447,022 | .970 
Kansas..................- 932, 214 988, 220 1. 06 4, 250, 779 
PSR EUG asia: 554, 286 486,083 | — .877 998, 284 | 984,938 | — .9806 
Tennessee ............... 
Louisiana................ 917,771 416, 228 „45035 | a2 941,419 1, 065, 605 . 3633 
a di | 3, 000 4,650 1.55 2,572 | 4,769 | 1.854 
Missouri Sine ed nus sii | 
NEW York .2:.-— 2 za 1,162, 978 1,849,135. 1.59 938, 234 a 1,526, 976 1.0275 
Ohio: 
Easternand southern 5, 585, 858 8,881,514 | 1.59 5,526,146 ' 8, 993, 803 1. 6275 
LNA: beech er enavnces 14, 893, 853 17,351,339 1 1.165 13, 350, 060 14, 735, 129 1.10375 
Mecca-Belden ....... 75 1, 668 2.90 425 1, 583 3.725 
TOU A | 20, 480, 286 26, 234, 521. 1. 28 15, 876, 631 — 23, 130, 515 1.257 
| B ENDE SRM E ESE Hut 
Pennsylvania 
Franklin............. 48, 209 192, 836 4. 00 48, 499 193, 996 4. 00 
Pennsylvania........ 11,305, 692 17, 976; 050 1.59 11, 251, 183 18, 311, 300 1.6275 
Smiths Ferry ........ 1,255 1, 995 | 1.59 1,110 : 1,807 1. 6279 
Total s.v vor lel 11, 355, 156 18,1 170, A 1.60 11, et 792 18, 507, 103 1.6377 
|J———————— ———À —À £^ eme Yn E ee = A A 
q MA mmn 17, 955, 572 7,517, 479 | i . 4187 | E 241, 413 p 33 156, 220 . 967 


ee -m i — 


a In addition to this quantity some 3,670,000 fakes were s produced andansóld: remaining on hand. 
at the close of 1904. 
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Total quantity and value of crude petroleum produced in the United States and the average 
price per barrel in 1904—Continued. 


* [Barrels.] 
1908. 1901. 
Stateand district. Average. . Average 
Quantity. Value. price perí Quantity. Value. ¡price per 
barrel. barrel. 
West Virginia: 
West Virginia........ 12, 893, 079 20,499,096 | $1.59 12,636,253 | $20,557,556 | $1.6269 
PEITO TENIR kaggo Lag. 316 16,536 | 2.62 a 8, 433 26,225 | 3.11 
Volcano ............. i 
Total 12, 899, 395 20, 516, 532 1.59 12, 614, 686 20,583, 781 1. 628 
Wyoming ................ | 8, 960 | 62,720 7.00 11,542 80,704 | 7.00 
Grand total ........ | 100, 461, 337 94, 694, 050 .9426 | 117,003, 421 | 101,170, 466 | . 864 


(Production of light oil in Petroleum and in Volcano is ineluded with West Virginia's production. 

Production of light oil in Volcano included with West Virginia's production. 

The increase or decrease in the production by States, as well as the 
percentages of increase or decreuse in 1904 compared with 1908, are 
shown in the following table: 


Total production of crude petroleum and percentage of increase or decrease, by States, in 
1904, as compared with 1908. 


[Barrels.] 
Production. | Percentage. 
State. A eee cv TInérease." | Decrease. == == 
1903. 1904. | Increase. Decrease. 
CalifOrBiu. cs 24,382, 472 29, 649, 434 5,266,962 | RUN 21.60 | RUM 
COIGTNEO ais 483, 925 531, 763 17,5838 ud 3.636 |...... Les. 
Indianaceoesececevbesck eus 9, 186, 411 11,339,124 | 2,152,713 |............ 23. 43 | ied areas 
i ITOT me m ES 
ion 138,911 | 1,356,748 | 1,227,837 |............ 883.9 ccoo 
Oklahoma ..................- | 
Kidd. | 932, 214 4,250,779 | 3,318,665 l............ 355. 49 | —— e 
Ke Vicar l 
R 554, 286 998,284 | 443,998 |............ 80:10. liess. 
Tennessee... ..ceelé usa pris 
Louisiana concern | 917,771 2,941,419 | 2,023,618 |............ 220.5- liess 
Michigan aevo elk e d$ es 
i 3, 000 A AA 2^ MONUI NON 1.27 
Missouri conccconcacinin con... | i i | ie ird 
New sees | 1, 162.978 938,934 conoces 224,741 o 19.52 
ODIO i aue ioo nee er e or dae 20, 180, 285 18,876, 631l ia 1,603,655 AO 7.83 
Pennsylvania ................ 11,355,186 | 11,300,792 |............ | 54,364 M .479 
DO ces eeepc si as (17,955,572 | 22,911,413 | 4,285,541 ............ ^ rH RR RR 
West Virginia................ | 12, 899, 395 12,644,686 |............ 254,709 |.......... 1.97 
Wyoming casi ! 8, 960 11, 542 2.082 1-633 Qe exu 28. 82- ras 


—— M HM Se | — ————— | a ——! ——————— | — HR ——9 


Total: s eodcess Rice | 100,461,337 | 117,063,421 16,602,084 | a 16.525 ias 
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RANK OF STATES. 


The following tables show the order of production of the several 
States of the United States, the quantity produced by each, and their 
percentages of the whole in 1903 and 1904: 


Rank of petroleum-producing States and Territories, with quantity produced and percentage 
of each in 1908 and 1904. 


[Barrels.] 
1903. 1904. 
State. Per- State. Per- 
Rank., Quantity. cent- Rank.| Quantity. cent- 
age. age. 
California........... 1 24,382,472 | 24.27 | California .......... 1 29, 649, 134 25.33 
Oblitas 2 20, 480, 286 | 20.39 || Texas .............. 2 22, 241, 418 19. 00 
Texhás o ccepDELERUX 8 17,955,572 | 17.87 ¡| Ohio................ 3 18, 876, 631 16. 13 
West Virginia....... 4| 12,899,395 | 12.84 || West Virginia ...... 4| 12,644,686 | 10.80 
Pennsylvania....... 5 11, 355, 156 11.30 | Indiana ............ 5 11,339, 124 9. 69 
Indiana............. 6 9,186, 411 9.14 ¡: Pennsylvania ...... 6 11, 300, 792 9. 65 
New York .......... 7 1,162, 978 1.16 | Kansas............. 7 4,250, 779 3. 63 
Kansas.............. 8 932, 214 .93 || Louisiana .......... 8 2, 941, 419 2.51 
Louisiana........... 9 917,771 .92 ¡| Indian Territory ... | 9 ]. 366. 748 1.17 
AAN lahoma.......... a ` 
Kentucky | 10 554, 286 5B DE ahoma 
Tennessee .......... Kentucky .......... | 10 998, 284 85 
Colorudo............ 11 483, 925 .48 || Tennessee .......... 
Indian Territory.... N Ld quU M NS 11 , 234 ` 
e y 12 138, 911 New Yo 938 à 80 
Oklahoma .......... Colorado ........... 12 501, 763 43 
Wyoming ..........- 13 8, 960 .15 || Wyoming........... 18 11, 542 | 
2 .01 
Michigan ........... | 14 8.000 Michigan........... | 14 2,572 
Missouri ............ Missouri............ 
Total. rex ubalesex ens 100, 461, 337 | 100.00 | WOM) A etsesed 117,063,421 | 100.00 


California produced over one-quarter of the entire output of the 
United States in 1904, an increase of 1 per cent over the production 
of 1903, and maintained its place at the head of the column of oil- 
producing States. 

During 1904 Texas replaced Ohio as second in rank. West Virginia 
maintained her position. Indiana produced more petroleum by a few 
barrels than did Pennsylvania. Kansas now occupies the rank for- 
merly held by New York. The latter is now also surpassed in pro- 
duction by Louisiana, by Indian Territory and Oklahoma, and by Ken- 
tucky and Tennessee. 

When the States are arranged according to the value of the produc- 
tion instead-of the quantity produced, as in the preceding table, there 
is an entire readjustment. Ohio heads the list in the latter table, and 
California, at the head of the former list, is retired to the fifth 
place. Ohio, West Virginia, Pennsylvania, and Indiana have for sev- 
eral years maintained their places at the head of the list when rank in 
value is discussed. 
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Rank of petroleum-producing States and Territories, with value of production and percentage 
of each, in 1903 and 1904. 


1903. 1904. 
Per- | Per- 
State. Rank. Value. cent- State. Rank. Value. cent- 
age | age 
ees ee el SS, eee cles - | |! _ | | ———————— Se rcs 
Oo celasribidaceds 1 | $26,234,521 | 97.71 ' Ohio......sesseeeee 1| $23,730,515 — 23.46 
West Virginia....... 2, 20,516,532 | 21.67 | West Virginia ...... 2| 20,583,781 20.35 
Pennsylvania....... : 18, 170, 881 19. 19 | Pennsylvania ...... 3 18, 507, 103 18. 29 
Indiana............. 4 3 10,474,127 | 11.06 | Indiana ...........- «4 | 12,285,674] 12.09 
Texas. raid b 7,917,479 7.94 | California .......... 5 8, 265, 434 8.17 
California........... 6 7,399, 349 7.81 | Texas AA 6 8, 156, 220 8. 06 
New York .......... 7 1, 849, 135 1.95 ! Kansas ............. 
Kali csi 8 988, 220 1.04 | Indian Territory ...: 7 5,417,622 5. 39 
Kentueky........... ‘| Oklahoma.......... 
9 486, 083 .01; 

Tennessee .......... | New York .......... 8 1, 526, 976 | 1.51 
Colorado............ | 10 431, 723 . 46 | Louisinna .......... 9 1, 068, 605 | 1. 06 

isinna........... 11 416, 228 .44 | Kentucky .......... 
LO T cas : | 49 944,938. .97 
Indian Territory...) 1, T 15 | Tennessee .......... J 
Oklahoma .......... "| 75, Colorado ........... © n 578, 035 .57 
Wyoming ........... 13 62, 720 |: Wyoming........... 12 80, 7 
Michigan ........... | ; .07 | Michigan........... | .08 

14 4, 650 13 4,769 
Missouri ... ........ | Missouri ............ | i 
EM PPP O AA RE 2 


Toti... [eu oss 94, 691, 050 | 100. 00 Total ......... dels gts 101, 170, 466 | 100.00 


PRODUCTION BY FIELDS AND STATES. 


The production of petroleum in the principal fields of the United 
States from 1899 to 1904, inclusive, was as follows: 


Production of petroleum in the United States, 1899-1904, by fields and States. 


[Barrels of 42 gallons.] 


Field. | 1899. 1900. | 1901. 1902. 1903. 1904. 
———— JÀÁ'(— —— — ME, ur — n AAA REED E, PANEL 
Appalachian ............ | 33, 068,356 | 36,295,433 , 33,618,171 | 32,018, 787 | 31,558,248 31, 408, 567 
Lima-Indiana ........... 20,225,356 | 21,758,750 | 21,933,379 | 23,358,626 | 24,080,264 | 24,689, 184 
California ............... 2, 612, 095 4,324,484 . 8,786,330 | 13,954,208 | 24,382,472 | 29,619,434 
Colorado ................ 390, 278 317, 385 460, 520 396, 901 483, 925 501,763 
Kansas qr | 69, 700 74,714 179, 151 331, 749 932, 214 4, 250, 779 
TENA is paiec edi ese | 669, 013 836,039 | 4,393,658 | 18,083,658 | 17,955,572 | 22,241,413 
PA A A eae gee ees 548,617 917, 771 a2, 941, 419 
Indian Territory and | . 

E AAA AA E OFONUEES ais 37,100 138, 911 1,366, 748 
Wyomintg................ 5, 560 5, 450 6, 400 6, 253 8, 960 11,542 
OUD CP La esed ede Dies da | 492 8, 274 ' 12, 555 957 3, 000 2,572 

Toll is io erae | b 57,070,850 ; 0 63, 620, 529 | 69, 389,194 | 88, 766,916 , 100,461,337 | 117,063, 421 


| | 


 _ E eC 


a In addition to this quantity, 3,670,000 barrels were produced in Louisiana and unsold at close of 
904 


b [n addition to this quantity 13.578 barrels were produced in Kentucky and Tennessee in 1899, for 
which, as none was sold or used, no value could be given. 
c Includes 41,405 barrels of oil sold in Kentucky and Tennessee in 1900, but produced in previous 
yenrs. 
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Previous to 1897 for a number of years the list of fields and States 
maintained their relative positions. In 1898 the State of Texas, owing 
to the new Corsicana field, increased much more rapidly than did the 
other States. In 1901 there was a most remarkable increase in Texas 
and California. Since 1903 the production in California has exceeded 
that of the Lima-Indiana field. 

It will be noticed that the total production for 1904 is more than 
double that of 1899. 


COMBINED VALUES OF PETROLEUM AND NATURAL GAS IN 1904. 


The combined value of petroleum and natural gas, which ranks next 
to the values of pig iron and coal in the list of values of the crude 
mineral products of the United States in 1904, is shown in the follow- 
ing table: 


Value of petroleum and of natural gas produced in 1904, their combined value and 
percentage, and rank of combined value, by States. 


State. Rank. Percent- 


Value of Value of pe- | 
crude petro- |  V&lueof | trojeum and 


leum. | "8tural gas. | natura] gas. 

Pennsylvania ............................- 1 | $18,507,103 | $18,139,914 | $36, 647,017 26.24 
OHIO notru o eu adea at eta 2 23, 730, 515 5, 315, 564 29, 046, 079 20. 80 
West Virginia ............................. | 8 20, 083, 781 8, 114, 249 28, 698, 030 20. 56 
A ieee ee ey eee | 4 12, 235, 674 4, 342, 409 16, 578, 083 11.87 
California x" 5 8, 265, 434 114, 195 8, 379, 629 6. 00 
Alabama and Texas....................-.- | 6 8, 156, 220 14, 082 8, 170, 302 5.85 
Kán emm EUER 
Indian Territory.................- esee | 7 5, 447, 622 1,667, 308 7, 014, 930 5.02 
Oklahoma sis 
New York «2 1 RS | 8 1, 526, 976 522, 575 2, 049, 551 1. 47 
Kentucky and Tennessee ................. | 9 984, 938 822, 404 1,307, 342 .94 
Louisiana insect Aa rw ev e VR bd CR Ra 10 1,068,605 |.............. 1, 068, 605 . 76 
Colorado a io | 11 578, 035 14, 300 592, 335 . 42 
Arkansas and Wyoming..............--.-- ^ 12 80, 794 6,515 87, 309 
South Dakota ...................- ecce eee. . 18 lada 12, 215 12,215 08 
Michigan and Missouri.................... 14 4, 769 6, 285 11, 054 à 
Tilini Le dioe A LOUbsenss abet ed sad 4,745 4,745 

TORT 255 Acme tall r Que s aae uae ee 101, 170, 466 38,496,760 | 139, 667, 226 100. 00 


— M ———— M- - EE ——— ——— ——— - - — ————— - ——————— 


PRODUCTION OF CRUDE PETROLEUM IN THE UNITED STATES 
* FROM 1859 TO 1904, INCLUSIVE. 


In the table following will be found a statement of the production 
of crude petroleum in the United States from the beginning of pro- 
duction, marked by the drilling of the Colonel Drake well in 1859, 
up to and including the production of 1904, the table being by years 
and States: 
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Production of crude petroleum in the United States, 1859-1904, by years and by States. 
[Barrels of 42 gallons.] 


: Pennsylva- : West _ | Kentneky | l 
Year. nin and Ohio. Virginia. California. E and Colorrdo. ' Indiana. 
New York. 3 Tennessee. | 

1838. Sc E PA O00 A tein tee acuta RENS POMA MEE 
Obie | O A A AS AN ¡AA 
bet m A A A DE A 
AS $056, C90 A ee A D: ARMEN 
T ARRA 2,611,309 |............ nM RR DET | HR In 
T MM | 9106 LOW esee qo iet AA RES hornos tos 
jaceret DAD TO A rs SEU enia ¡AA MPO PLACER be Se dd 
n NONEM p Bi DIZ, T00 Aeneae Lido seeds | prece CONES IRA | foto iu 
DRAG dur. | 3,347,300 |............ ORI edite rated E ope batet err 
[or MERIDIEN BG 119 AO Te: KR IUE uc A RS 
[o SERRE A NR RON | VENUES. O A EN 
TON | E c) E AE. EA A A MA 
¡o PP | NA A A A AM bol 
(ro MCN. | i: 995 TOUT Ioan omi epe ect deni aD roe dU A A Uu oL LO 
e TNR RON | 9,893,796 |......Lsssss - MEN | TERMES NUMEN CTUM. IO 
185 AS. | 10:096. 015." AA es fen eck CTUM 
NR 8,787,514 | 200,000 | 43,000,000 | | 175,000 |......LLLseeleess essere nnne 
Ir NER RE RE 8, 968, 906 31,763 120, 000 12,000 na acota CUE: MNIEDE 
rr | 13,135, 475 29, 588 172, 000 13,000 ecco. | PONE NOR ED" 
IL) A. 15, 163, 462 38, 179 150, 000 A, A A 
yr DLE 19, 685, 176 29,112 180, 000 19,858 | occ. lee eee EAS: PO 
E A 26, 027, 631 35, 940 179, 000 40,552 |............ | MORE PR 
Tn REN 27,376, 509 33, 867 151, 000 OS NS REOR EPA ERROREM 
1892.0... eee eee ' 30,053, 500 39,761 | — 128,000 | — 128,636 | 5100,933 |... eee. ee. sese 
IRSE LL ra Quem 23, 128, 389 47,632 126, 000 142, 857 A AA ERN OM 
A 23,772, 209 90, 081 90, 000 262, 000 SA tote oie aiia 
Mc 20,776, 041 661, 580 91, 000 325, 000 5 lol S T O 
1 2202. e eee eee 25,798,000 | 1,782,970 102, 000 377,145 ri hg eee See ee ee 
TOF AA 22,356,193 | 6, 022, 632 145, 000 78, 572 4,791 26,005. |. iiu Seances 
ES MP ` 16, 488, 668 | 10,010, 568 119, 448 690, 333 5, 096 297,612 |...... al 
1859, e eaten: 21, 487, 435 | 12, 471, 466 544,113 303, 220 5, 400 316, 476 33,375 
1890... .ee00-.-.--! 28, 458,208 | 16, 124, 656 492, 578 307, 360 6, 000 368, 842 63, 496 
MO ooo aaoa naan 33, 009, 236 | 17,740,301 | 2,406,218 323, 600 9, 000 665, 482 136, 634 
1803 cell eee 28,422,377 | 16,362,921 | 3,810,086 355, 049 6,500 824, 000 695, 068 
o PER N 20,314,513 | 16,249, 769 | 8,445, 412 470, 179 3, 000 504,390 | 2,335, 293 
LA laaan. 19,019,990 | 16,792,154 | 8,577,624 705, 969 1,500 515,746 | 3,658, 666 
MO anaana , 19,144,390 | 19,545,233 | 8,120,125 | 1, 208, 482 1,500 438,232 | 4,386,132. 
1896........ 20,584, 421 | 23,941, 169 | 10,019, 770 | 1, 252, 777 1, 680 361,450 | 4,680, 732 
UU accolades: 19,262,066 | 21,560,515 | 13,090,045 | 1,903,411 322 384,934 | 4,122, 856 
DOT PREND | 15, 948, 461 18, 73%, 708 | 13,615,101 | 2,257,207 5, 568 414,383 | 3,730, 907 
lo 14,374,512 | 21,142,108 | 18,910,630 — 2,612,095 18,280 390,278 | 3,848, 182 
1900 Ls Sa eee: | 14,559,127 | 22,362,730 | 16,195,675 | 4,324,484 62,259 317,885 | 4,874,392 
1901........ sess. ! 13,831,996 | 21,648,083 | 14,177,126 | 8,78€, 3:30 137,259 460,520 | 5,757,086 
1902..... . 13,183,610 21,014,231 | 13,513,345 , 13, 951, 268 185,331 390,901 | 7,450,896 
1008. NENNT | 12,518,134 | 20,480,286 | 12,899,395 | 24, 382, 472 554,286 483,925 | 9,186,411 
ld | 12, 239, 026 | 18,876,631 | 12,644,036 | 29,649,431 | — 998,254 501,763 | 11,839,124 

Total ...... 653, 158, 616 -323, 108, 234 |157, 245,377 | 95,866,379 | 2, 185,782 | 7,838,614 | 66,361,750 

i i 


e Inelndes all production prior to 1876. 
b Includes all petroleum produecd in Kentucky and Tennessee prior to 1883. 
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Production of crude petroleum in the United States, 1859-1904, by years and by States—Con. 


Indian 


Year. Illinois, | Kansas. Texas. Sad oig e Louis Unit ed 
TO een nne | IA: SUMATUR | RS | RS NEN | THES 2,000 
O A ERE eer mp O E E 500, 000 
Dol A, A ont A A ERN MO AA 2, 113, 609 
TRG MEE. OO NORRIS ACA | E OMS OMM | epee a 8, 056, 690 
D ——— HP CE IO NS PAR taa ai 2,611,309 
|^. A EON. NET: ARS AAA A A RET ERR 2,116, 109 
oc A se OEN rm eut npe ada era EE AA 2, 497, 700 
O A € GENE JI EN | dec conta ES 3,597,709 
JC CNN IEA AA E A ERU A IE 3, 347, 300 
A A MEM MODE | "ore O OEI | pasate 3,646,117 
E IA. PERA A p os CMM KERN MUNERE 4, 215, 000 
E A RR AI A A REIR | ossi ^ 5,260,745 
1-75 MAPS ARA ete toe O: AA A AO RAE 5, 205, 294 
E AI ERRADA A. A. A E ENTER 6,293, 194 
e IT, E AM A rers ESA AOS Mv 9, 593, 786 
el A: O TONER engan E MAU A AE eM 10, 926, 945 
o PEERS APA OA | eH Coenen | ee oda! b 12,162, 514 
E AS. APA | e. DAN pom | acest ted cess acts 9, 132, 669 
| [ry Scots twelcd eens tet pem da a ee | —— | TEC 13, 350, 363 
y DM O "cem A 15, 396, 568 
ET A. AS | TES A A A temas MOERS. 19, 914, 146 
| eee AA. A DEP (cette e O 26, 286, 123 
A MEER REDE PRO ER A DIRENEI MANU NM 27,661, 238 
A CA AA AR PARE Y IDEE, eU 30, 510,30 
ju c ote AA iL TESTE NIE A ENTE a 23, 149, 633 
EA PRENNE. PEA RR PET INE MARE eer esse 24, 218, 435 
A AAA DATE A RR | cis NON. MIU 21,855, 755 
TSG A PA eat cestae A Sore A. EE 2R, 064, 541 
AA IE A A A A | irhoto A 28, 283, 483 
A TIA. A A E AA A. MORIS, 27, 612, 025 
TN 1, 460 500 48 ias eoe | n ter 35, 163, 513 
1890...... sees 900! 1,200 54 PR A. ee: 45:823, 572 
AA 675 | — 1,400 54 25 AA RON 54. 292, 655 
cr ae A 45 10 A. EN 50, 509, 657 
1893. NEN 400 | 18,000 50 50 A A AASA 48, 431, 066 
ÓN 300 | 40,000 60 8 130 | 2369 |.......... 49, 344, 516 
1895.......- sss 200 | 44,430 50 10 37! 8,455 |........-. 52, 892, 276 
ora: 250 | 113,571 1,450 43 170] 2,878 ln... c 60, 960, 361 
ON 500 | 81,098 65,975 19 625| 3,650 /.......... c 60,475,516 
MO esse. 360 | 71,980 | 516,070 lea: 6,475 |........-. c 55, 364, 233 
hc aaanaoana. 360 | 69,700! 669,013 (72 ese 5,560 |... cece. a 57, 070, 850 
| aaan 200 | 74,714 | — 36,039 | d1,602| 64721 — 5,450 |.......... 63,620, 529 
ra 250 | 179,151 | 4,393,658 | e2,335 | 10,000 | — 5.400 |.......... 69, 389, 194 
1 sees 200 | 331,749 | 18, 083, 658 | 757 | £37,100] 6,253 | 548,617 | 88,766, 916 
TT CORREO RENTRER: 932,214 | 17,955,572 | 43,000 |f 138,911 | — 8,960 | 917,771 | 100, 461, 337 
A d eects 4,250,779 | 22,241,413 | 42,572 ‘71,366,748 11,542 92,911,419 | 117,063, 421 


¡AA 


Total .... 6,576 4, 407, 507 4.3 , 382, 815, 006 


p^ 


a In addition to this quantity, it is estimated that for want of a market some 10,000,000 barrels ran 
to waste in and prior to 1562 iu the Pennsylvania fields; also a large quantity in West Virginia and 
Tennessee, 

b [neludes all produetion prior to 1876 in Ohio, West Virginia, and California. 

€ In addition to this quantity; 4.32» barrels of crude oil were produced in Kentucky and Tennessee 
in 18%, 4,377 barrels in 1597, 19,125 barrels in 1595, and 13,575 barrels in 1599, for which, as none was 
sold or used, no value could be given, 

d Includes the production of Michigan. 

e Tneludes production of Michigan and small production in Oklahoma Territory. 

f Ineludes production of Oklahoma. 

9 In addition to this quantity, about 3,670,000 barrels were ¡produced add ünsold'in 1904. 


| 
6, 210, 486 | 64, 793, 209 10, 871 |1, 560, 313 60, 992 
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The entire production in the United States since petroleum was first 
discovered in large quantities in 1859 up to the close of 1904 amounted 
to 1,382,815,006 barrels, which sold for $1,363,069,897, an average 
price of 98.6 cents per barrel. 

The fluctuations in average price and production are more fully 
illustrated in the accompanying chart, in which the barrels produced 
and the value in dollars are both plotted to a horizontal scale of 
25,000,000 to 1 inch. If we allow 5.6 cubic feet to 1 barrel the quan- 
tity would equal 7,743,764,033 cubic feet, which would require a cube 
whose sides would measure 1,978 feet to contain it. It would fill a 
tank whose base was 1 square mile to a height of 277 feet. If we con- 
sider that 34 barrels of petroleum are equal to the heating power of 
1 ton of average coal, it would be the equivalent to 395,090,002 tons 
of coal. Of this grand total up to the close of 1904, Pennsylvania and 
New York produced 47.2 per cent, Ohio 23.4 per cent, West Virginia 
11.4 per cent, California 6.9 per cent, Indiana 4.8 per cent, and Texas 
4.7 per cent, leaving 1.6 per cent to be made up by the remaining 
States and Territories. j 


DECREASE IN THE APPALACHIAN FIELD. 


There was a slight decrease in the Appalachian oil field in 1904, 
amounting to less than one-half of 1 per cent, as compared with 1903. 
All of the field showed a reduced production, by States, except Ken- 
tucky and Tennessee, which showed a gain of 443,998 barrels. 

It is this field that produces the superior quality of petroleum known 
as ** Pennsylvania oil,” which is the standard of quality the world over, 
because of the large yield and superior quality of the illuminating and 
lubrieating products secured. 

The following table gives the production of the Appalachian States 
in 1903 and 1904, with the percentages of their increase or decrease. 
A part of the production in Ohio comes from another field known as 
the Lima-Indiana field, but is not included in this table. 


Production of petroleum in the Appalachian field in 1903 and 1904, by States, showing 
increase or decrease. 


[Barrels.] 
Quantity. Percentage. 

State. Increase. | Decrease. |——————— ;——— —— 

1903. 1904. Increase. | Decrease. 

New York.................... 1, 162, 978 938,234 |............ 224.413 oce o 19. 32 
Pennsylvania................ 11,355,156 | 11,300,792 |............ DI BOA oct saw oesd .478 

West Virginia................ 12, 899,395 | 12,644,686 |............ 254,709 lsccicrcuiads 1.97 

Southeastern Ohio ........... 5,586,433 | 5,526,571 |...........- 59,862 ............ 1.07 
Kentucky and Tennessee.... 554, 286 998, 284 448,998 |............ 80.10 hosie nestas 


Total.. cc 31, 558, 248 31, 408,567 | AM ! — 149,081; 


| | .ra.oooon..eoo 
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INCREASE IN THE LIMA-INDIANA FIELD. 


This is a comparatively new field, and includes a portion of north- 
western Ohio and central Indiana, in which the Trenton limestone 
alone is productive. The petroleum carries a percentage of sulphu- 
reted hydrogen in its composition, which renders its odor particularly 
offensive. This odor is now entirely removed by improved methods 
of distillation. For several years past there has been a gradual decline 
in the production of this field in Ohio, which has been more than offset 
by the increase in the yield of the Indiana division. The increase in 
this field in 1904 over 1903 was 608,920 barrels, amounting to 2.53 per 
cent. The combined production of the Appalachian and the Lima- 
Indiana fields has continued remarkably regular for a series of years, 
the decline in the former being offset by the gain in the latter. 


Production of petroleum in the Lima- Indiana field in 1903 and 1904. 


[Barrels.] 
Quantity. Percentage. 
State. === ——--- —| Increase. | Decrease. |- Se 
1908. 1904. Increase. | Decrease. 
O10 ae a 14,893,853 | 18,350,060 |...........- 1,513,798 |............ 10. 36 + 
Indiana... s y eo vo oa Ee 9, 186,411 | 11,339,124 | 2,152,713 |............ 23.49 PA 
Total... aes zr ERES 24, 080, 264 | 24,689, 184 608,920 |............ 2 Od: l'oseesaxasies 


WELLS AND STOCKS IN APPALACHIAN AND LIMA-INDIANA 
FIELDS. 


In the tables following are shown the number of wells completed 
and of dry holes in the Appalachian and Lima-Indiana fields for the 
years 1903 and 1904: 


Number of wells completed and of dry holes in the Appalachian and Lima-Indiana fields 
in 1903 and 1904, by months. 


1908. 
Appalachian. Lima-Indiana. Total both fields. 
Month. jae ee ea 
pleted, | Dry- | pleted. | DY- | pleted. | Drv. 

JADUAEy 626.4 cs b onset is 490 139 384 31 874 170 
FeDrÜBTY Lo cepi I IER Qucs meet ioos 513 159 432 39 945 198 
MAC ds dada 496 140 493 32 988 172 
ADI. RR Pers ud dn URS E 664 159 523 38 1,187 197 
rue E 715 178 710 62 1,425 240 
A E ————— 839 227 810 72 1,649 299 
A A 781 194 765 72 1,546 266 
PURUNSE -—————Á—— E i 846 216 823 85 1, 669 301 
SepteMber.......ooooocococcrronccnonooo. 814 198 720 56 1,534 254 
October. A sa chous VR CREE 815 | 223 790 73 1, 565 296 
November e 824 218 733 56 1,597 274 
December c. ossodostoessas zo] e ua D du 678 163 615 59 1, 293 222 
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Number of wells completed and of dry holes in the Appalachian and Lima-Indiana fields 
in 1903 and 1904, by months—Continued. 


1904. 
Appalachian. Lima-Indiana. Total both fields. 
Month ; 

` Com- Com- Com- ` 

pleted. Dry. pleted. Dry. pleted. Dry. 
JANUATY <A A E Re ES 9547 158 557 35 1,104 193 
FebrüBFPyY + 504 148 313 30 847 178 
MAC RR I ea Y eR 695 170 488 38 1,083 208 
AP P 743 203 455 41 1,198 244 
MV RA eversa E RAPID RE NE 710 185 545 76 1,318 261 
IU A see d ade 893 244 717 74 1,610 318 
DULY TI ias keWaveR2varee DIEA RAE ELNS ERR 851 204 683 68 1, 534 272 
AUEZUSE 5554 ec ete ee ct E 862 231 | . 73 68 1,595 299 
SUDEGID DOES ai 86% 211 651 44 1,519 255 
ds A A biset eta eaen guru. 802 260 631 55 ], 453 315 
November. liuic c4 we RT PEE Tere 819 203 529 42 1, 348 245 
December A coe ae nae Cae AER MuR 605 | 166 5062 52 1, 167 218 
TOU) dd oca 8,859 2, 383 6, 897 623 15, 756 3, 006 


Stocks of petroleum held by pipe lines at close of 1900, 1901, 1902, 1908, and 1904 in the 
Appalachian and Lima-Indiana fields. 


[Barrels of 42 gallons.] 


Sias - ———————————————————————————— 


1900. 1901. 1902. | 1903. 1904. 

National Transit Co...................... 8,174,506 | 5,069,782 | 1,456,556 | 1,037,458 2, 394, 225 
Southwest Pennsylvania Pipe Line Co...| 1,368, 892 865, 477 505, 270 706, 769 644, 358 
Eureka Pipe Line Co..................... 1,401,201 | 1,465,606 | 1,410,810 | 1,009, 472 1, 205,216 
Buckeye Pipe Line Co. (Macksburg oil).| ^ 591,599 476, 491 606, 492 472,150 | 344, 147 
Cumberland Pipe Line Co ...............]............ 123,574 279, 493 408, 378 | 321,866 
Southern Pipe Line Co................... 471,599 391, 802 326, 448 429, 547 | 521,076 
Crescent Pipe Line Co.................... 103, 808 126, 052 87,82 154,177 : 122,575 
New York Transit Co .................... 533, 030 330, 666 184, 804 7, 504 | 38, 900 
Tidewater Pipe Co ....................... 334, 308 345, 643 415, 504 287, 782 342, 118 
Producers and Refiners' Oil Co........... 148,769 | — 189,868 | 283,154 | — 241,987 327,589 
Elk Oll OO eins Nas 595 628 | 2/099. osa REEL Ore tices 
Emery Pipe Line Co...................... 20, 252 22, 470 25, 483 14, 128 11,947 
United States Pipe Line Co............... 26, 857 | 57,271 82, 198 53, 847 81, 166 
Other lines cocoooccccncnoncccnocncnonones: 300,832 ' — 215,072 42,497 | — 81,616 40, 086 

Total stocks, Appalachian field .... 13,475,548 , 9,685,492 | 5,741,624 | 4, 854, 715 6, 395, 599 

Total Lima-Indiana stocks......... 14, 988, 928 | 17, 760, 306 | 17, 306, 426 | 15, 135, 637 , 14,856, 398 

Total both fields .........2..02.020- (25,404,176 | 27,895,798 | 23,048,050 | 19, 993, 352 | 21,251,997 


This table shows that the stocks held in iron tanks by the pipe lines 
in the eastern fields at the close of 1904 were 21,251,997 barrels, a gain 
of 1,258,645 barrels during the year. While an increase of 1,540,884 
barrels was recorded in the stocks at the close of 1904 in the Appa- 
lachian field, there was a decrease of 282,239 barrels in the Lima- 
Indiana field. 

At the close of 1903 there was a decrease of 3,054,698 barrels in 
both fields as compared with the stocks held at the close of 1902. 


Ce — 
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Stocks have been gradually declining since 1900, and the decrease was 
heaviest in the Appalachian stocks until in 1904 there was an increase 
of over one and a half million barrels. 

When the Bradford and Butler county fields were at their zenith in 
the early eighties the stocks of surplus petroleum in iron tanks rose 
to 40,000,000 barrels. This was before the discovery of the Lima- 
Indiana field. 


WELL RECORD. 


The estimated total number of wells drilled in the United States in 
1904 was 19,777. Of this number 3,835 were dry or unproductive of 
petroleum in paying quantities, leaving 15,942 productive wells. At 
an average cost of $1,400 per well, the total number represents an 
investment of $27,687,800. The total number of wells drilled in the 
Appalachian and the Lima-Indiana fields in 1904 was 15,756, of which 
number 3,006 were dry, leaving 12,750 productive wells. The 
remaining 3,192 productive wells in 1904 were drilled west of the 
Mississippi River. 

The proportion of productive wells to dry holes drilled in the 
United States during 1904 was as 81 is to 19. 


Wells completed in. 1904. 


Wells 
Produc- , 
Total. tive. Dry. 
A lachi 
db pa AR ERC TENEN UHR ORE 15,756 | 12,750 | 3,006 
Lima-Indiana 
Kansas, Indian Territory, and Oklahoma................................. 3,075 2, 600 475 
TEXAS eren 410 264 176 
Jor rr" 23 13 10 
Colorado and Wyoming 34 23.6. cases Ses n en ena pO prre EE Cep E Exe EE 25 15 10 
Culto. A a Vi ee EE Use 458 800 158 
A A tuu uoc E I as ON 19,777 | 15,942| 3,835 


STOCKS HELD. 


The estimated stocks held in the United States at the close of 1904 
were as follows: 


Barrels. 

Appalachianeld.essticay dsc ————————— 6, 395, 599 
Email a Sii tod 14, 856, 398 
Kansas, Oklahoma, and Indian Territory..................... LL. .L.. 5, 850, 000 
TOWRA MPH E "s 5, 750, 000 
o esconde ti Gu UU D uc oM I o 13,352, 920 
Colorado and Wyomigosciecolchce rA Ea RAAR EnA A eee ees 275, 000 
CAOS A Eau Curt hte M LM CD eu M 10, 850, 000 

A Su esed adu DEM Cte 57,329,917 
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IMPORTS. 


The following table, prepared by the Bureau of Statistics of the 
Department of Commerce and Labor, shows the imports of refined 
petroleum products in the calendar year 1904, by customs districts 
and by countries: 


Imports of mineral oil into the United States in 1904, by customs districts and by countries, 


[Gallons.] 
Free of duty. Dutiable. 
Quantity. | Value. | Quantity. | Value. 
CUSTOMS DISTRICT. 
Ba ltimor@: A eee ahead ooa eU PIS 31, 223 $1,191 50, 328 88, 563 
BPaDRÖT 0 di A naa 517 40 142 17 
BOStON 12 reete One EE a PaeRü euteRu te cece ke 283, 264 16,199.12 sees eara ben 
Newport.NeW8... vioscoblu exe ol id ss 170, 000 117339 eee eee ves E AELS 
NOW FORK dte TM ER RC 404, 805 23,169 70, 093 3, 892 
Norfolk and Portsmouth........................- eere een 50, 000 23,012 [arise haue te tS 
o AA AA etis 467,625 18, 878 
GRIN GSO Uus esconde A udi uc D UR E e S 931, 155 51,393. 2.2 Ebene 
MOoDIIG toas tour e IINE RI BE DID UL ate 408, 000 A eere saena 
New Orleans ins a a 1, 238, 750 OCIS A A 
Puget SOU da Aa 437,752 38, {8B AA ATA 
III AMA mex RN 83, 580 4, 107 
A A O sexe 6, 952 452: A ues suu ue ius 
uni PE 27,746 1.194 A SE 
A P TREE A E 15 5 
A A A A O A 2, 833 377 
PROD AN Aud NU EE LESE ME 180, 640 A |. ioo Sete ees 
Minnesoti e ERA 1,093 247 
Montana and Idaho 2.2.9209 re tala ess 138 66 
ae TOA e ck tae P TEE TL ERE CT E cease ID 4,170,834 | 241,247 675, 847 36, 152 
COUNTRY. 

Austria-Hungary ......ooooocccoccrrcacccononnrcrrcn coo ro 2,160 7. ins aces east c 
Belial a 100 32 65, 065 4,861 
FLACO A A ds DEF 100 8 32 24 
Germany. sp a uae as laa 220, 256 4, 289 29, 915 5, 709 
Netherlands .............. NN 16, 000 1, 866 467,625 18, 878 

Russia: 
Baie Sen ecc ru mE 45, 566 2,179 
Black SC Loc odoribus IN ce ecd AO 55, 925 2, 795 
United Kingdom. ie ere eps 8,629,049 | 219,261 10, 141 1,291 
Nova Scotia, Cle sie cuco ON 115, 577 7, 064 107 10 
Quebec; Ontario, Clovis ds 187,592 8,526 1,281 325 
jq pec A Ó— 190 80 
A O e aM ee 4,170, 834 | 241,247 675, 847 36, 152 
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EXPORTS. 


e 
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The following tables are the official statement by the Bureau of Sta- 
tistics of the Department of Commerce and Labor of the quantity and 
value of petroleum and its products (mineral oils) exported from ports 
and districts in the United States for the year ending December 81, 
1904, as compared with the preceding year: 


Exports of mineral oils from the 


Port and kind. 


CRUDE. 


Boston and Charlestown............... 
Delaware osse eu wee tex PEU OV DOSE 
New YOLK lat des 
PhiladelPhla. cun 
Galveston cir dra 


PRUAACIPDTA 20 od 
GRICORSEOD A A E ME 
Other districts ...........o.oooo.oooooom... 


New YOPRE... v pasear EN EOS 
Philadel pnt unwise i osa cwev essed iaceed 
Galveston................ e ce eee ee eee 


LUBRICATING AND PARAFFIN, 
Baltimore......................... cesse 


Delaware ...................... "TOP 
NOW YOrIkK.2.. ve: bxa od arde 
Philadeolphlf. elo Ces os 
Gruivestóhn duet s Ore e ke 


RESIDUUM. 


Boston and Charlestown................ 
NOW YO... olio daa 
Philadelphia... reir 2 skeet o tens ws 
Galveston M tsensor nesau 


"niled States in 1903 and 1904. 


[Gallons.] 
1903. 1904 
Quantity. Vulue. Quantity. Value. 
pues 5, 000 SAO INPUNE RERO RN 
u— 94, 260, 271 5, 280, 778 61,733,773 | $3,633,207 
m 6, 542 406 768, 659 78, 696 
oe 15, 414, 523 959, 675 18,973,662 | 1,300,061 
— 12, 298, 357 260, 440 14, 498, 551 728, 568 
MS 4, 526, 994 250, 387 15, 201, 831 610,150 
"ET 126,511, 687 6, 782, 136 111,176,476 | 6,350,682 
EE 1, 800 361 1,083 222 
ied 630 AAA teta fen 
PT 33, 547 3, 083 169, 373 15, 401 
M 7,423, 541 914, 431 9,067,783 | 1,020, 541 
Mun | 4,205, 068 425, 572 13,599,108 | 1,058,753 
PE | 1,308, 567 144,990 2, 152,075 226, 497 
"T | 12, 973, 153 1,518, 541 21,959,422 | 2,321,714 
Sl 34,885, 981 2, 495, 465 37,000, 195 | — 2,967,008 
PUE 670, 106 80, 130 321,941 41,598 
das | 130, 927 11.950 766, 426 43, 079 
rl | 361,687,183 | 29,086,370 | 431, 402,015 | 36,410,854 
a 270,212,278 | 18,055,258 | 258,027,732 | 16,765,552 
res 4, 711, 964 143, 159 18,214,462 | 1,054,096 
SMS! 19,588, 795 1, 480, 336 | 15,616,081 | 1,102,056 
TEN | 691,837,234 | 51,355,668 | — 761,358,155 | 55,381,273 
I ac io RS E 2 As em 
iocus | 2,314,770 267, 246 2, 226, 308 250, 479 
DE 104, 635 18,621 121,682 20, 143 
TENES A TORRE 24, 459 3, 158 
nori 66, 429. 994 9, 5931, 421 61,725.99? | 9,195,701 
EM 24, 633, 928 2, 136, 512 23,310,008 | 2,479, 423 
In 30, 563 3, 555 28, 033 3,214 
Sodas 2,108, 051 372,710 2,248,611 | 410, 964 
EA 95,621,941 12,690,065 | 89, GSS, 123 | 12, 393, 382 
pasa, AS li A ee ng a See A ee ayo =e, Bey. Chee hice, 
| 

— 21,090 1,562 540, 288 29, 546 
— 2, 452, 128 71, 885 9, 103, 014 322, BAB 
"nr 2, 497, 320 59, 988 16, 267, 952 527, 538 
em 3, 859, 425 113, 472 7,525, 140 240, 878 
TN 917,277 35, 222 1,167, 676 53, 341 
RNC 9, 753,240 282, 129 | 34,901,100 | 1,174, 126 
AN 936, 697, 255 72, 628,539 17022, 116,270 | 80,021,267 
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Exports of mineral oils from the United States in 1903 and 1904—Continued. 


RECAPITULATION BY KINDS. 


(Gallons. ] 
| 1903. 1904. 
| Quantity. Value. Quantity. | Value. 
l | | x 
Crude petroleum. 236025 peur px Rie. HO Ee 126,511,687 ' | 26, 782, 150 111,176,476 $6, 350, 682 
I 
Naäphthi ests occ sctcess sde | 12, 973, 153 | 1,518, 541 24, 989, 422 2,321, 714 
Mauminating oil sa ida bas 691,837, 234 51, 355, 668 761,358, 155 55,354, 273 
Lubricating oil and paraffin ................ | 95, 621, 941 12, 690, 051 89,688,123 | 12, 393, 382 
Restdutib ssec ue a da uas 9, 753, 240 | 282, 129 34, 904, 100 1,174, 156 
UO AAA A A Pa d ied | 936, 697, 255 | 72, 628, 539 | 1, 022,116, 276 80, 624, 207 
RECAPITULATION BY PORTS. 
Belmore: LA ao 37, 202, 55] $2, 763, 072 39, 236, 886 | 83, 247, 709 
Boston and Charlestown. ...........-.--.--02- | 807, 161 100, 867 953, 911 91,287 
A AEE EET 94,424,745 5, 295, 811 62, 691,031 | 3, G9, 145 
Now Vitolas ue EE | 437, 999,388 | — 39,694,513 512,370, 493 | 47,028,945 
Philadelphia. .......0.002...0cce cece cece cece: | 316,963,117 | 21,970, 005 330, 175, 462 | 22,131, 327 
A eese eise mU hie a el oh i | 20, 900, 309 520, 626 30,266,186 | 2,026, 746 
Other districts ceo ic eei eer x eb rt. 28, 399, 651 2,23, 615 36, 386, 307 | 2, 103, 038 
Grand Cota adds | 936,697,285 | 72,628,539 | 1,022, 116, 276 | 80, 624, 207 
Erports of mineral oils from the United States, 1887-1904. 
[Gallons.] 
| | : | Lubrica- | | Total. 
Year. Crude. Naphtha, HE ting and : Residuum. —— — ——————— 
| E © parattin, | | Quantity. | Value. 
APA , 80,613,859 12, +44, 069 [o 404,702, 903 | 20, 340, N20 2, 989, 098 | 581, 021, 329 | $15, 251. 988 
SB oes | 77,387,799 13,466,234 ° 450,801,683 24,280,526 | 1,861,104 | 567, 797, 646 | 47, 663, 749 
TREO. c0 ee ae ‘$4,144,196 13,953,985 DAS, 490, 741. 27, TH, 239 1,837,791 | 676,191, 495 92, 792, 473 
ISO ce bs 95,368,525 12,406, 586 517,512, 560. 31,5960, 146 1, $28, 000 689, 042,726 51,657, 302 
o 2 eee 94,926,424 11,393,085 5260,972.018 33,068, 716 932,692 667,297,935 45,351,957 
Io ' 104,012,829 16,351,340 | 585,406, 366 i 33, 805, 128 | 329,374 | 740,905, 237 , 42,283, 163 
1893........ | 114,609,343 16,249,389 — 705,674.917 | 34,762,754 | 460,014 871,757,017 ' 41,117,814 
1894........ 114, 208, 611 | 14,831,967 726,726,687 358,975, 128 09, 7066 | 8914, 562, 159 | 40, 463, 0885 
1895........ ^ 15,951,198 12,757,910 ' 677,300,647 46,769,565 | — 143,800 853,126,130 | 56, 223, 425 
1506... cu. | 117,921,276 13,420,760 — 719,305, M44 00,620, 143 | 507,990 931,785,022 | 62,764, 278 
1897........ | 121,499,726 | 13,430,320 , 795,919,525 51,225,284 | 12,230, 902 | 994,997, TAT , 59,057, ^47 
1898... 2v. | 114,915,082 | 17,026, 626 | 761,142,107 63, 908, 341 | 29,418, 4^1 ' 986 480,610 | 52,551,015 
1899........ | 117,683,967 | 17,904,015 724,562,993 09,329, 188 | 21, 544, 278 | 951.024.441 ' 64,982,219 
1900... | 138, 161,173 | 18,570, 488 739,163,464 71,211,353 10,719,906 ' 956,956, 474 | 74,493,707 
1901... 22 127,008, 002 , 21,684, 734 : 827,479, 493 75,305, 938 + 27,596,352 1,079,074, 519 | 72, 751, 012 
IO] V sous | 145, 233, 723 | 19, 682, 637 TTR, 800, 978 | 82,200,503 38,315,760 1,004, 233, 601 65, 507, 143 
1903........ | 126, 511, 687 | 12, 973, 153 | 691, 537, 234 | 95, 621, 941 9,753, 240 | 936,697,255 | 72,628,539 
1901: 2 ss | 111,176,476 | 24, 989, 422 761,358,155 + 80,688, 123 | 34,904,100 1,022,116,276 | 80,624, 207 
| i 
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The following table Ws the quantity in gallons and the value for 
each month dui ing the last four years: 


` 


Exports of mineral oil from the United States in years 1901-1904, by months. 


[Gallons.] 
Month. 1901. 1902. 

AT T a A A 86,661,193 | — $5, 819, 985 95, 043, 650 86, 064, N04 
February ....20...cceccceececcecceceeeeee: ^0 G5 $8,129 | — 4,539,727 66, 481, 793 4, 390, 794 
Muürelictes dd 75, 197, 239 5,417, 085 RS, 183, 621 5,512, 559 
F aT E EEEE E sexs ETTEN 87, 932, 625 6, 251, 802 88, 970, 138 5, 775, 468 
Ao a ctu ee Y8, 677, 736 6,576, 904 90, 324, 733 6, 048, 79] 
O A P QUEE. Mec 85,156,212 | — 5,538, 986 96, 997, 150 5, 869, 983 
A TE 99,415,209 ^ — 6,373,491 86, 633, 444 b, 662, 837 
PUTA MR ER 93,502,384 | — 6,268, 383 89,553, 637 5, 563, 917 
September. dar ps k ,175 6, 738, 977 82, 268, 037 4,953, 792 
October a sedent dos m ua AURA ESO 1, 267, 756 | 6, 164, 608 100, 990, 406 6,557, 263 
NOVELES | se 652, 943 | 6, 296, 115 83, 554, S69 5, 485, 884 
December A | — 97,892,918 —— 6,498, R19 94, 632, 123 6,711,051 

cd es eN | 1,079,074,519 | 72,784,912 | 1,061,233, 601 68,597, 143 

Month. 1903. 1904. 

ARARE A a Yxwtue bw Eee EE Mad aas 59, 728, 465 | $4, 640, 980 72, 402, 490 86, 062, 725 
3030 2 TREE. 70, 957, 459 b, 125, 788 72, 252, 357 6, 273, 253 
A A A 63,709, 151 4,822, 125 69, 799, 388 5, 988, 037 
A sae LE EE eee aa wanton 78,776,378 | — 6,157,035 98, 666, 653 7,568, 027 
Mi ie 75, 194, 996 5, 987,375 70,826, 5U1 5, 601, 510 
it TIR DE 74, 659, 397 5, 582, 486 89, 805, 969 7,262, 137 
NG esed oue sec Da EA De Mr EE 87, 005, 600 6, 336, 286 101, 065, 614 7, 345, 360 
AUS ice oie Lohan demoed wes 80, 412, 826 b, 949, 247 89, 766, 640 6, 846, 683 
Septet Dori so eese sae ix eere Re pads 87, 935, 631 6,574, 233 94, 281, 924 7,558, 818 
TT A A aede a 84, 675, 226 7,052, 394 94, 827, 182 7,518, 950 
November ..oococccconccccccnnonononccnnos 82, 715, 599 6, 756, 802 91, 615, X60 6,731,136 
December ae 87,926, 527 7,640, 688 76, 805, 668 a 5, 872, O41 

Toti dodo 936, 697,255 | 72,028,539 | 1, (22, 116,276 | 80, 624, 207 


— —M—— —— E - A S = EE ae Fa 2t. 


The preceding table indicates the remarkably steady trade in our 
exportation of petroleum and its derivatives over a series of years, 
and the gradual increase during the last four years The quantity 
exported in 1904 was only slightly exceeded in 1901 and 1902. "The 
value for 1904 was never equaled, being about double the value of the 
exports in 1594. The table is conspicuous, because of the large 
increases in the quantity of naphtha exported and the handsome increase 
in the illuminating exportation. "The large increase in residuum is 
due chiefly to the fuel petroleum exported from Texas, which has had 
the lighter products removed. The increase in value of the entire 
quantity exported in 1904 over 1903 was only a few dollars less than 
$8,000,000, as compared with the gain of about $4,000,000 in 1903 over 
1902. 
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The following table exhibits the total production of crude petroleum 
from 1871 to 1904, in barrels and in gallons, also the separate deriva- 
tives exported and their value, together with their sum and value. 
This amount represents approximately 45 per cent of the total refined 
product that was obtained from the crude petroleum in the United 
States during that period: 


Quantity of crude petroleum produced in, and quantities and values of petroleum produtsc 
exported from, the United States during each of the calendar years from 1871 to 1904, 
inclusive. 


Production. Exports. 
Year ending De- | Mineral, crude (includ- Pe cd 
cember 3l— Barrels (of 42 ee ing all natural oils, go CN 
gallons). . ns regard to grav- Naphtha, benzine, gaso- 
d line, etc. 
| Gallons. | Gallons. 
A E EE | 5, 205, 204 213, 619, S28 11, 278, 589 | 2,171,706 | 8, 396, 905 $895, 910 
AAA 6, 292, 191 264,31 1, 14% 16,363,975 | 2, 761,094 | 8, 688, 257 1, 307, 055 
(ii 9, 893, 756 415,539, 012 19, 643, 740 2, 065,171 10, 250, 497 1, 266, 962 
vo TEMERE l 10,096, 45 458,931,690 | 14, 430, 851 1,428,494 | 10,616,644 997, 355 
e MR | 12,162,514 510,825, 588 | — 16, 536, 800 1,738,589 | 14,048,726 | 1,392,192 
Er —— es 9, 132, 669 353, 572, UNS 25, 343, 271 3, 313, 763 13, 252, 751 1, 502, 198 
EA EeEe 13, 330, 303 560, 715, 246 28, 773, 233 | 3, 267, 309 19, 565, 909 1, 935, 672 
IS LL docs gs 15, 396, N65 646, 668, 456 24, 049, 604 2, 169, 790 13, 431, 782 1,077, 102 
bri NEQUE | 19,911, 146 $36,394, 132 | — 28,601,650 2,069,458 | 19,524,582 | 1,307, 996 
pu S ow Die ! 06,296,123 | 1,104,017,166 | 36, 748, 116 2,772,400 ! 15,115,131 1,344. 529 
o AA | 27,661, 238 1,161, 771, 996 40, 430, 108 3, 089, 297 20, 655, 116 1, 981, 197 
co 30,510,830 | 1, 281, 454, 860 45,011, 154 | 3, 373, 302 16, 969, 839 1,304, 011 
E A 23,449, 633 984, 884, 556 59, 018, 537 4, 439, 097 17, 365, 314 1,195, 035 
E — eek | 24,218,435 | 1,017,174,396 79, 679, 395 6, 102, 810 13, 676, 421 1, 132, 528 
PO cuiu Beide | 21,858, 785 918, 068, 970 81, 135, 609 6, 040, 685 14, 739, 469 1,160, 999 
PASO as es 28,064, S41 | 1, 178, 723, 322 76, 346, 480 5, 065, 409 14, 474, 951 1, 264, 736 
IST orenean eret | 28, 283,483 | 1,157. 906, 286 80, 650, 286 6, 141,833 12, 3X2, 213 1, 049, 013 
ISBN A |. 27,612,025 | 1,159,705, 050 77,049, 452 5, 454, 705 13, 481, 706 1, 083, 429 
TRAY, AA 35,163,513 | 1,476, 867, 546 85, 189, 658 6, 134, 002 13, 984, 407 1,208, 116 
tt 45,823,572 | 1,924, 590, 024 96, 572, 625 6, 535, 199 12, 162, 636 1, 050, 613 
A 54,292,655» | 2,280, 291, 510 96, 722, 807 5, 365, 579 11, 424, 993 865, 137 
19006 occ hse dank 50,509,657 | 2, 121,405,594 | 104,397, 107 4,696, 191 16,393,284 | 1,037,558 
PHOS aires (o 48,431,006 | 2,034,104, 772 | 111, 703, 508 4,567, 391 17,304,005 | 1,074,710 
18944 ..........L.. | 49,341,516 | 2,072, 169,672 |. 121, 926,319 4, 415, 915 | 15, 555, 74 943, 970 
ior A (2,892,276 | 2,221,475,592 | 111,255, 264 5.161.710 i 14, $01, 224 910, 988 
15964 o 60,960,361 | 2,560,335, 162 | 110, 928, 620 6,121,836 | 12,349,319 | 1,059,512 
Ir 60,475,516 | 2,539, 971, 672 | 121, 488, 726 D, 020, 908 13, 430, 320 994,781 
¡E b AS, 364,233 | 2,325,297,756 | 114, 915, 082 4,764,111 | 17,076,626 | 1,053,231 
E ee nnan. b 57,070,850 | 2,396,975,700 | 117,683, 967 5,957,829 | 17,904,015 | 1,557,607 
1900€... 2 kii 63,620,529 | 2,672, 062, 218 138, 161,173 7,340, 749 15, 570, 488 1,651, 201 
JUDI coa ca 69,389,194 | 2,914, 346,148 | 127, 008, 002 6,037,544 | 21,684, 734 1, 741, 47 
A rin Sas (88,766,916 | 3, 728,210,472 | 145, 233, 723 6, 331,011 19, 682, 637 1,392,771 
AA 100, 461, 337 4, 219, 376, 1^4 126,511, 687 6, 782, 136 12, 973, 153 1,518, 541 
Ios ctas 117, 063, 421 | 4,916,003, 682 | 111,176, 476 6,350,082 | 24,989,422! 2,321,714 
| ] 


a Exports are for fiscal years from 1893 to 1896, inclusive. 

bin addition to this quantity, 4,325 barrels of erude oil were produced in Kentucky and Tennessee 
in 1896, 4,377 barrels in 1597, 19,125 barrels in 1598, and 13,978 barrels in 1599, for which, as none was 
sold or used, no value could be given. 

e Includes 41,105 barrels of oil sold in Kentucky and Tennessee in 1900, but produced in previous 
yenrs, 

d ln addition to this quantity, 508,386 barrels were produced, but not marketed. 
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Quantity of crude petroleum produced in, and quantities and values of petroleum producta 
exported from, the United States, etc.—Continued. 
Exports. 
Mineral, refined or manufactured. 


Year ending December 31— 
Lubricating (heavy paraf- 


Illuminating. fin, ete.). 
Gallons. Gallons. 
y rea eee S Se ae ea cen ae 132, 178, 843 | $33, 493, 351 240, 228 $92, 408 
1872 nol lieebtersieveUCic ie ER ACD n pde 118, 259, 832 29, 456, 453 438, 425 180, 462 
Dy deer 207,595, 988 41,357, 686 1, 502,503 517, 466 
VTE E D E TNR NET vue 206, 562, 977 30, 168, 747 993, 068 269, 886 
[81922 suc Eo Edere c beste EI LC Lad O 203, 678, 748 28, 168, 572 938, 052 265, 837 
A ating eet E E e mena’ 220, 831, 608 44, 089, 066 1, 157, 929 370, 431 
ISI se A T E E E ete ees edd 307, 373, 842 51, 366, 205 1, 914, 129 577,610 
[yr ge "NE 306, 212, 506 36, 855, 798 2, 025, 545 698, 182 
oo ————— —Á—À 365, 597, 467 32, 811, 755 3, 168, 561 713, 208 
INSUL LI d ot eee Se See eee UE RES 286, 131, 557 29, 047, 908 5, 607, 009 1, 141, $25 
1i. M IR NUN 444, 666, 615 42, 122, 683 5, 053, 862 1, 165, 605 
1882 ....... TE TEMO EDT m 428, 424,581 37, 635, 981 8, 821, 536 2,034, 487 
185] io ec cue ib A EM UA MAD drin 440, 150, 660 39, 470, 352 10, 108, 394 2,193, 245 
|i. FETU A 433, 851, 275 39, 450, 794 11, 985, 219 2, 443, 385 
ii. pr ERUNT ORC EE 445, 880, 518 39, 476, 082 12, 975, 955 2, 659, 210 
»p T c UP 485, 120, 680 89, 012, 922 13, 948, 367 2, 689, 464 
1887 A Ri 485, 242, 107 37,007, 336 20, 582, 613 3, 559, 280 
||... ET A A pee es 455, 045, 784 87, 236,111 24, 510, 437 4, 215, 449 
Ls NAP RC RES 551, 769, 666 41,215,192 27,903, 267 4, 638, 724 
(o m —€—————— teat 550, 873, 438 39, 826, 086 32, 090, 537 4,766, 850 
y A ne tat rare eases Relea ett opr er am 531, 445, 099 34, 879, 759 33, 310, 264 4, 999, 978 
A comme —— test ee 589, 418, 185 31,826, 545 34, 026, 855 5, 130, 643 
A ERR TRES 642, 239, 816 31, 719, 404 32, 432, 857 4, 738, 892 
18910... doe E e ose Ob EI Pob RI EO es 730, 868, 626 80, 676, 217 40, 190, 577 5, 449, 000 
jor E 714, 859, 144 34, 706, 814 43, 418, 942 5,867,477 
1306 p — eet eec ek eh TS 716, 455, 565 48, 630, 920 50, 525, 530 6, 556, 775 
1897 oie tiie A RE eU EE EET weet Pt 795, 919, 525 46, 229, 579 51, 228, 284 6, 478, 479 
Dot e ————— ——————— Ó 761, 152, 107 38, 542, 082 63, 968, 341 7,385,054 
pto ——— eer M— P — — e 724, 562, 993 48, 466, 200 69, 329, 188 8, 344, 735 
A eue us dua ke cman MS E ons 739, 163, 464 54, 692, 872 71,211,353 9, 933, 548 
O SS ice 827, 479, 493 53, 490, 713 75, 305, 938 10, 260, 126 
A cri Meech cco ote eh ca denese: 778, 800, 978 49, 079, 055 82, 200, 508 10, 872, 154 
1903 a ci 691, 837, 234 51, 355, 668 95, 621, 941 12, 690, 065 
TOE ods owe ve Pa NUES ege dA EI MENSES 761, 358, 155 58, 384, 273 89, 688, 123 12, 393, 382 


a Exports are for fiscal years from 1893 to 1896, inclusive. 
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Quantity of crude petroleum produced in, and quantities and values of petroleum products 
exported from, the* United States, etc.—Continued. 


Exports. 
Year ending Decembersi= | Residuum tar piteh and de 

the light bodies have ° 

been distilled). 

Gallons. Gallons. 
lr AAA 101,052 $10, 150 152, 195, 617 $36, 663, 825 
IBI S vezekcrsehE A aiata ee ses b68, 218 56, 618 144,318, 707 33, 761, 685 
yo cte T i 1,377,180 117,595 240, 369, 908 45, 924, 880 
A ocu x esuxn ER Ee Malo DU ey adiac 2, 504, 628 177,794 235, 108, 168 33, 042, 276 
A dA antenne "2,323, 986 169, 671 7,526,312 | — 31,734,861 
IBIOLLI Ad eae: | 2, 863, 896 239, 461 263, 449, 455 49, 515, 219 
A ERAN e DE Ea a RM M EE 4, 256,112 390, 077 361, 883, 225 57,539, 873 
IBS soda PENES RI ME d a IRE dE 3,126,816 220, 835 349, 316, 253 41, 022, 007 
E A AA 4,827,522 273, 050 421,719,782 37,235, 467 
INSÜ a E EA ERRARE M ES 3, 177, 030 198, 983 346,779, 443 34, 505, 615 
A E 3, 796, 018 197,321 514, 561, 719 48, 556, 103 
A O 4, 265, 352 275, 263 503, 492, 462 44,623, 074 
E A dv A ÓN 6, 502, 524 465, 350 533, 145, 429 | 47,763,079 

ia cde a oe? le e ER MER 5, 303, 298 327, 599 544, 495,608 — — 49,457,110 

pul err EEUU PRESS 5, 713, 908 334, 767 560, 784, 459 49, 671, 743 
E oe eee CIN 1, 993, 824 109, 673 691, 884, 302 48, 145, 204 
TSE A eu 2, 989, 098 141,350 601, 846, 317 46, 898, 842 
A E 1, 570, 596 116, 009 572, 457, 975 48, 105, 703 
BOSS A A IN 1,858, 458 97, 265 680, 705, 156 | 53, 293, 299 
po CERE 1, 830,612 91, 905 693, R29, S48 | 92, 270, 953 
DOOD Rai 1, 002, 414 61,382 673, 905, 577 46, 174,835 
A Teri sss REA EA DUE GAqSEqE dace 403, 032 38, 220 744, 638, 463 42, 729, 157 
pr.ssi Ee PN RUNS 641, O44 41, 661 804, 221, 230 42, 142, 058 
VI AA AS 211,008 14,704 908, 262, 314 i 41, 199, 806 
18908. ooo dd Se E peace te E We aam e 137, 508 13, 063 881,502, 082 | 46, 660, 082 
IB9BULL IS oL Ucar db a EXE e CTPERRUERSE NEUE 204, 960 14, 330 890, 458, 994 62, 383, 403 
ISO QI cp A A gee een ae 12, 230, 902 333, 740 994, 297, 757 59, 057, 547 
jo A ——Á——— wes 29, 418, 454 $06, 570 986, 480, 610 52, 551, 048 
A A UE dE REUS 21,544, 278 655, 878 951, 024, 441 G4, 982, 249 
19004. 22525. epe EV ika ds VR ac des mel ue Red 19, 749, 996 845, 337 986,856, 474 74, 493, 707 
VO Mc (—"—— | A 27,596, 352 1,254,983 | 1,079,074,519 72,784, 912 
SA A A AE 38, 315, 760 22,152 | 1,064, 233, 601 68, 597, 143 
Vi ads 9,733, 240 282,129 936, 697, 255 72, 628, 039 
Y O A IA 34, 904, 100 1,174,156 1, 022, 116, 276 80, 624, 207 


a Exports are for fiscal years from 1893 to 1896, inclusive. 
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Production of petroleum in the Appalachian oil field, 1889-1904, by States. 


[Barrels of 42 gallons.] 


Year. 


e... .. oo... 


e... ... «o. 


"ttn 


"e^" 


....... e. 


Southeastern | Kentucky. and 
Oh Tennessee. 


io. 


ee | | Sf | ————————— 


318, 277 
1, 116, 521 

424, 323 
1,193, 414 
2, 602, 965 
3, 184, 310 
3,694, 624 
3, 366, 031 
2, 877, 838 
2, 148, 292 
4,764, 934 
5, 478, 372 
5,471,790 
5,136, 501 
5, 586, 433 


"22:29 


....o. oo... 


e" n 


"es. n. 


... oo... o 


"s 


| Pennsylvania 

and West Virginia. 
New York. 

21, 487, 435 544,113 
28, 458, 208 492, 578 
33, 009, 236 2, 406, 218 
28, 422, 377 3, 810, 086 
20, 314, 513 8, 445, 412 
19, 019, 990 8,577,624 
19, 144, 390 8, 120, 125 
20, 584, 421 10, 019, 770 
19, 262, 066 13, 090, 045 
| 15, 948, 464 13, 615, 101 
| 14, 374, 612 13, 910, 630 
g 14, 559, 127 16, 195,675 
13, 831, 996 14, 177,126 
18,183,610 13, 513, 345 
| 12,518,134 12, 899, 395 
12, 239, 026 12, 644, 686 


5,526, 571 


22, 355, 225 
30, 073, 307 
35, 848, 777 
33, 432, 377 
31,365, 890 
30, 783, 424 
30, 960, 639 
33, 971, 902 
85, 230, 271 
31, 717, 425 
33, 068, 356 
36, 295, 433 
33,618, 171 
32, 018, 787 
31, 558, 248 
31, 408, 567 


lA ——— 


In the following table is given the production of crude petroleum 
in the Appalachian oil field from 1898 to 1904, by months: 


Production of crude petroleum in the Appalachian oil field, 1898-1904, by months and yeara. 


Month. 


January ......... 


February 


September....... 
October....... 


2, 816, 744 
2, 466, 179 
2, 864, 640 
2, 689, 463 
2,714, 522 
2, 595, 599 
2,573, 112 
2, 668, 438 
2,579,174 
2, 581, 690 
2, 527, 950 
2, 639, 914 


| 31, 717, 425 


{Barrels of 42 gallons. } 

1899, 1900. 1901. 
2,492,679 ¡ 2,918,175 | 3,003, 285 
2,285,466 , 2,595,900 | 2,567, 288 
2, 736, 784 | 3,004,813 | 2,916,677 
2,642,830 | 2,950,469 | 2,862,813 
2,825, 254 | 3,148,944 | 2,963,001 
2,796,098 . 3,068,693 | 2,751,409 
2,845, 149 | 3,100,319 | 2,921,520 
3,001,267 [ 3,198,715 | 2,941,578 
2,839,983 | 3,002,998 2,644,103 
2,920,530 , 3,215,506 | 2,814, 972 
2,863,429 | 3,009,503 * 2,590, 78] 


2, 818, 887 


| 
| 
| 
| 


3, 051, 398 


| 
i 


2, 640, 744 


33,068, 356 , 36, 295, 433 | 33,618,171 
| 


2, 614, 845 
2, 253, 491 
2, 629, 104 
2, 664, 668 
2,759, 717 
2, 598, 349 
2, 825, 398 
2, 728, 825 
2, 769, 060 
2, 860, 506 
2, 609, 453 
2, 705, 371 


2, 726, 634 
2, 353, 281 
2, 759, 807 
2, 691, 431 
2, 681, 586 
2,731, 722 
2,758, 308 
2, 628, 708 
2, 633, 513 
2, 664, 422 
2,374,378 
2, 554, 463 


32, 018, 787 | 31,558, 248 


2, 719, 887 
2,599, 224 
2,743, 881 
2, 700, 030 
2,697,037 
2, 822,017 
2, 668, 124 
2, 606, 321 
2, 558, 764 
2, 620, 730 


31, 408, 567 
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In the following table is given the average daily production in the 
Appalachian oil field from 1898 to 1904, by months and years: 


Average daily production of crude petroleum in the Appalachian ou field each month, 
1898-1904, by months and years. 


[Barrels of 42 gallons.] 


Month. 1598. 1899. 1900. 1901. 1902. 1903. 1904. 
January ......... 90, 863 80, 422 94, 135 96, X80 84, 350 87, 956 76,698 
February ........ ! — 88,076 81,618 92.711 91, 689 80, 482 84, 046 79,135 
March........... 92, 407 88, 253 96, 929 94, 086 84, 810 89, 026 87, 738 
April ........: *.. 89, 648 88, 092 95, 349 95, 427 88, 822 89, 714 86, 641 
MAY nica 87,565 91,137 101, 579 95, 581 89, 023 86, 503 88,512 
June........ sues. , 0 86,519 93, 202 102, 290 91, 714 86,612 91,057 90, 001 
July ....... esee. |o 83,003 91, 779 100, 010 94,243 91, 142 88,978 87,001 
August .......... 86, 079 96, 815 103, 154 94, 590 88, 027 84, 797 91, 033 
September....... 85, 972 94, 664 100, 100 85,137 92, 302 87, 784 88, 937 
October. ......... (00 SBÀ280 94,210 | — 104,694 90, 806 2,274 85, 949 84,075 
November....... 84, 264 95, 446 100, 317 86, 359 86, 982 79, 146 85,292 
December ....... 85,158; 90,932 98, 432 85, 185 87, 270 82, 402 84, 540 

Average... 96,897 | 90, 598 99, 440 92, 105 87, 723 86, 461 85, 816 


Average monthly prices of Appalachian crude petroleum in 1903 and 1904. 


[Per barrel of 42 gallons.] 


1903. 1904. 
Month. Tiona, | Pennsyl-| Corning, ' SM Tiona, ,Pennsyl-| Corning, MOON 
Pa. Vania. Ohio. | Ohio. Pa. Vania, Ohio. Ohio. 

January ............ $1.67) $1. 52 $1.32 | $1.39) $2. 00 $1.85 $1.65 $1.72 
February ........... 1. 65 1.50 1.30 1.37 1.97 1.82 1. 62 1. 69 
March .............. 1.65 1.50 1.30 1.37 1.871 1.721 1.52) 1.591 
ADF cla ees 1.66 1.51 1.31 1.38 1.50] 1.654 1.454 1.523 
May .......-- eene ! 1.66} 1.514 1.314 1.384 1.77 1.62 1. 42 1.49 
IM | 1.65 1.50 1.30 1.37 1.734 1.583 1.384 1. 454 
BLT AS 1 1.67 1.623 1.321 1.391 1.67 1.52 1.32 1.39 
August..........2--- | 1.71 1. 56 136 | 1.43 1.65 1.50 1.30 1.37 
September .......... 001174 1.57: 1.371 1.447 1.683 1. 534 1.33 1. 404 
October .........Lss. © LBY 1. 684} 1.48} 1.55 1.71 1.56 1.33 1.43 
November .......... | 1.931 1.781 1. 584 1.653 1.734 1 58) 1.354 1.453 
December........... | 2. 033 1. 58g 1. 683 1. 75i 1.72 1.57 1.29 1. 46j 

Average ...... O LH 1.59 | 1.39 | 1.46 1774 | 1.629] 14H 1. 493 
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INDIANA. 


OPERATIONS IN 1904. 


Indiana completed more wells and produced more petroleum in 1904 
than during any previous year. It surpassed Pennsylvania in the 
quantity of its total output and ranked fifth in the list of oil-producing 
States. The year before it occupied sixth place, and in time it bids 
fair to surpass Ohio in the yield of Trenton rock petroleum. Unless 
the present productive area of the Buckeye State is extended or some 
new sections brought forward for development its petroleum output 
must continue to decline. On the other hand Indiana has a large 
amount of prospective territory in sight and for some time past has 
been completing more new wells every month than its more noted 
competitor. Ohio, however, has the advantage that it began to yield 
petroleum a number of years previous to the discoveries in Indiana 
that led up to the commercial development in the latter State. 

The total petroleum production of Indiana in 1904 was 11,339,194 
barrels, valued at $12,235,674. Compared with 1903 this represents 
a gain of 2,152,713 barrels in quantity and $1,761,547 in value. The 
figures for 1904 have never been surpassed since the State becume, in 
1891, a factor in the world's supply of petroleum. The total produc- 
tion for 1903 was 9,186,411 barrels and the value $10,474,127. In 
1904 Indiana produced over 9.7 per cent of the total production of the 
United States, about 9.1 per cent in 1908, and the value of its product 
was greater in both years than that of either the California or the 
Texas product. Of the total quantity of Lima or Trenton rock petro- 
leum produced in the United States in 1904, Indiana supplied 46 per 
cent and northwestern Ohio 54 per cent. In 1903 a little over 41 per 
cent came from Indiana and the remaining 59 per cent came from the 
Lima oil districts of Ohio. 

There were 3,766 wells completed in the Indiana patilla fields in 
1904, which was 73 more than were completed in 1903, and the great- 
est ninibus on record. Of the total, 400, or 10.6 per cent, were classed 
as unproductive. During 1903, 3,693 wells were completed, and of 
these 380 were unproductive. The dry holes were 10.3 per cent of the 
total number of wells drilled in 1903, as compared with 15 per cent in 
1902, and with 16 per cent in 1901. "The average initial production of 
the new wells for the last day of each month was 6,013 barrels in 1904, 
4,250 barrels in 1903, and 3,772 barrels in 1902. 

A large area of new and rich productive territory was added to the 
Indiana petroleum developments during 1904 in Grant and Delaware 
counties. This is generally known as deep-sand territory, and the 
most productive pay streaks are found at from 280 to 300 feet from 
the top of the Trenton limestone. Many of these wells started off at 
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from 250 to 1,000 barrels a day and were responsible for the great 
increase in the total production of the State. Parker City, Selma, 
and Albany, in Delaware County, were the centers of prestost activity 
during the year. 

The new pool near Princeton, Gibson County, attracted some atten- 
.tion in 1904, but the wells are small and the oil is dark, heavy, and 
of inferior quality. There is also a small development near Terre 
Haute, in the southern end of the State, which has been known for 
many years, but its total production has been very small, and efforts 
to extend its area have generally resulted in failure. Knox County, 
in the same section, has been the theater for considerable exploration, 
but the deepest tests have failed to bring forth anything more valu- 
able than salt water. A well on the Bronillette farm, near Vincennes, 
was sunk to a depth of 2,071 feet without finding any traces of petro- 
leum. There are small producing areas in other parts of the State 
which have called for a larger expenditure of money than was com- 
mensurate with their importance or productive capacity. 

In Jasper County there were about 379 productive wells operated 
at the close of 1904, all of which will vield a small quantity of heavy 
lubricating oil. The company which controls the wells in this field 
states that it has been demonstrated that the crude oil produced is 
unexcelled in value from practical tests made with the oil on machinery, 
and especially as cylinder oils. The fire test is high, and, in fact, the 
oil has been used in 180-pound boiler pressure with superheated steam, 
bringing the fire test up to over 380^, and it has lubricated where all 
other oils have failed. "The oil is too heavy to use in its natural state 
and has to be refined for the different uses of lubricating oil and to be 
mixed with lighter oils. 


ILLINOIS. 


No petroleum was marketed in Illinois during 1904, although sev- 
eral wells were drilled before the close of the year near Casey, in 
Clark County, a few miles west of Terre Haute, Ind., which have 
produced from 5 to 15 barrels per day at a depth of from 330 to 400 
feet. The sand is said to be from 20 to 50 feet in thickness and cor- 
responds with the horizon of the production at Princeton, Ind., which 
is in the Mansfield sand of the Lower Carboniferous formigi. the 
equivalent of the Maxon sand of West Virginia. The color of the 
petroleum is of a dark brownish green, its gravity 33° Baumé, and it 
has a strong sulphureted hydrogen odor. 


KANSAS. 


OPERATIONS IN 1904. 


From à small pool in the vicinity of Neodesha, in Wilson County, 
which ten years ago was producing from 40,000 to 45,000 barrels per 
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annum, the Kansas petroleum fields have extended northeast and 
southwest until a stretch of productive territory has been opened that 
reaches from Miami County, in eastern Kansas, to the Arkansas River 
in the Indian Territory. Here is an area over 200 miles in length 
and from 10 to 80 miles in breadth, covering nearly 12,000 square 
miles, in which oil and gas have been found in commercial quantities. 
The petroleum-bearing formation is not uniform, and the petroleum 
is found in a series of detached pools, of smaller or larger propor- 
tions, like the pools or districts of Pennsylvania, West Virginia, and 
southeastern Ohio. "The sands are not so regular, and are found dis- 
tributed through the Cherokee shales, which have a thickness of about 
450 feet, and whose base rests on the top of the Mississippi limestone. 
They correspond with the salt sand group of the Appalachian field. 

The Kansas oil field proper covers entirely the counties of Allen, 
Montgomery, Wilson, and Neosho, with portions of Miami, Lyon, 
Anderson, Woodson, Chautauqua, Elk, and Labette. Crossing the 
Territorial line, it extends into the lands of the Osage Nation in Okla- 
homa and into the Cherokee and the Creek reservations of the Indian 
Territory. The petroleum varies greatly in gravity, the lighter and 
better qualities being found in the southern sections of the tield. The 
lower-grade petroleums are being introduced into the Middle West 
for fuel purposes, while the oils ranging from 30? Baumé and above 
are manufactured into illuminating oils and other products. 

The increase in the Kansas production from less than a million bar- 
rels in 1903 to 4,250,779 barrels in 1904, with the added production 
from the twin Territories on the south, creates a serious condition of 
affairs in relation to the commercial aspect of the petroleum situa- 
tion. The refinery at Neodesha, with a capacity of 2,500 barrels a day, 
was totally inadequate to care for the rapidly increasing production. 
Another refinery, with a capacity of 5,000 barrels a day, was built 
below Kansas City, and a pipe line constructed, 116 miles in length, 
that connected it with the upper portion of the Kansas field at Hum- 
boldt. At the same time a large number of stock tanks were con- 
structed to care for the surplus oil, lateral lines were laid in all 
directions to the new pools that were constantly being opened, and 
the system of carrving lines was extended into the Territorial oil 
fields. But the close of the year witnessed a production of upward of 
25,000 barrels a day, while less than 8,000 barrels were being consumed. 
The remainder had to be stored in the big steel tanks of the pipe-line 
companies; prices were depressed, and the industry, which looked so 
promising at the beginning of the year, began to assume a most dis- 
couraging aspect. A pipe line was started to connect Kansas City 
with Whiting, Indiana, in order to afford the Kansas production an 
outlet to the eastern seaboard, but no relief from this source was 
experienced during the year. 
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The grading of the petroleum in accordance with its gravity and 
the lower scale of prices created considerable dissatisfaction among 
Kansas oil producers, and the year closed with the trade in a badly 
disorganized condition. 

The Kansas petroleum is found in a sandstone formation ranging 
from 15 to 30 feet in thickness, and few of the wells are of very large 
caliber. Their staying qualities have been pretty thoroughly demon- 
strated, and their average yield is in excess of the average yield of the 
wells in the eastern petroleum fields. The oil-bearing strata dip rap- 
idly toward the south, and as the depth increases the sand thickens 
and the wells develop a larger productive capacity. Across the line 
in the Territories some very large strikes have heen made, equaling in 
size the more famous gusher wells of Pennsylvania, Ohio, and West 
Virginia. 

In the Chanute oil district, in Neosho County, which was the first to 
develop petroleum after the discoveries at Neodesha, the petroleum 
sand occurs at a depth of 700 to 750 feet. The sand is soft and there 
are no well-defined pay streaks, as in most of the petroleum-bearing 
formations in the Eastern States. The wells are drilled with drilling 
machines and require about 200 feet of 84 and 600 feet of 64 inch cas- 
ing. The oil is dark in color and from 28° to 29? Baumé. Some of 
the larger oil properties use compressed air for forcing the petroleum 
to the surface, but most of the wells are pumped by rod connections 
and shackle from a central pumping power driven by a gas engine. 

In Montgomery County, in the southern part of the State, oil is found 
in several different formations. The production of the Wayside pool 
is from an upper sand 700 to 800 feet in depth, while the lower sand 
is found at from 1,350 to 1,450 feet. The oil is dark in color and from 
34° to 36° Baumé gravity. Inthe Bolton pool, in the same county, the 
sand is found at from 1,100 to 1,200 feet. 

Around Coffeyville, in the same county, the petroleum is found in 
three sands. The first contains the heavy oil and is found at a depth 
of 350 feet. "The second sand, which lies 600 feet below the surface, 
produces oil of 32? gravity, and in it the best wells are obtained. The 
third sand is found at 900 feet, but very few of the wells are drilled 
to this formation. The sands are all of the black variety and range 
from 10 to 40 feet in thickness. 

At Peru, in Chautauqua County, there is another pool of shallow 
sand oil, which has produced a large quantity of oil and is compara- 
tively inexpensive to operate. The wells are drilled with a drilling 
machine at a cost of from 80 cents to Sl a foot. A 1,500-foot well in 
southern Kansas costs complete, with tank and rig, about $3,000. 

Over 4,300 wells were producing petroleum in the Kansas and 
Indian Territory and Oklahoma oil ticlds at the close of the year, and 
the possible production, if all were set to working, was variously esti- 
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mated at from 30,000 to 40,000 barrels a day. The runs by the pipe- 
line department of the Prairie Oil and Gas Company for December 
averaged 24,231 barrels a day; in January the runs averaged 9,107 
- barrels a day; this represented an increase in the daily production of 
about 166 per cent between January and December. The stocks in 
the custody of the pipe line increased from 718,757 barrels at the close 
of 1903 to 5,207,219 barrels at the close of 1904; this was a gain of 
4,488,462 barrels, or 624 per cent. 

As for the future of the Kansas petroleum fields, developments are 
bound to increase with the improved facilities for handling and stor- 
ing the oil. New tankage is constantly being built and the producers 
continue to sink more wells. The field, as only partly developed, 
covers an area of upward of 12,000 square miles. There is little doubt 
that it will extend through the Indian Territory into northern Texas, 
and the southwestern end has not as yet been found. Traces of petro- 
leum are reported in many different localities, and enthusiasts confi- 
dently assert that there are between 35,000 and 40,000 square miles of 
probable petroleum territory in the mid-continent section awaiting 
the exploration of the drill. 


PRODUCTION IN KANSAS. 


The total production of petroleum in Kansas for 1904 is given at 
4,250,779 barrels, as compared with 932,214 barrels in 1903 and with 
331,749 barrels in 1902. The increase in 1904 over 1903 was 3,318,565 
barrels, or 356 per cent, the gain in 1903 over 1902 being 600,465 bar- 
rels, or about 181 per cent. In 1903 Kansas ranked eighth among the 
oil-producing States, but it rose to seventh place in 1904. 

There was a heavy decline in the value of Kansas petroleum in 1904, 
the best grade, 32° Baumé and above, having dropped from $1.36 per 
barrel in January to 80 cents in December, while the lowest grade at 
the close of the year brought only 39 cents per barrel. 

The total production of oil in Kansas, so far as records have been 
obtained, is as follows: 


Production of petroleum in Kansas, 1889-1904. 


[Barrels. } 

Year. Quantity. Year. Quantity. 
DNA A sain icu releases DOO d| TRU onic Soe acre eeu Veseewen tape seed 81,098 
NS occorre dos et QC SERA sien 1:200 1L T8080 scusate o d ebcitdeu oae ide. 71, 980 
jr: TET 1:00.11 T899 A a 69, 700 
A Ree xu uU minded Mond 1800: ug encbes t a nt eobeid 74,714 
A O R A e wate coke 179, 151 
IBGE A ————nQ 40,000 | 1902.......... Leer ree rrr ee rect raro os 331, 749 
js M c 44,430 | T903 cui onis otia han wh peta ent leis 932, 214 
IB96t s ouo oid A ere. 113,571 MUI C 4, 250, 779 


a The production for this year does not appear in the table on page 19. 
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The following table gives the monthly production in Kansas from 
1898 to 1904: 


Production of crude petroleum in Kansas, 1898-1904, by months. 


[Barrels of 42 gullons.] 


Month. | 1898. | 1899. | 1900. hus ut 192. | 1908. | 1904. 
| 

January ...... eese essere | 9| 593| 5,01 19,64 | 37,382 252,662 
February ........2.c2seeceeeee- 6,381] 5,5531 | — 4,442 9, xa 18,079 | 36,431 ' 279,317 
March ......000.cceccececeeceee ' — 6,562 5, 956 4,901; 13,000! 19,377| 25377| 294,624 
IS 6,973 | 5,874 | 4,828 | 14,435 | 19,528 | 20,134 299,897 
Mii 6,186 | 6,788 | 5,242 | 18, 706 | 18,468 | 59,488 | 323,412 
SICHERE RE |. 6570|  5,581| 5,334 ' 16,469; 19,142 | 44,532) 291,268 
JüjSecotas AS | 5,259 | 5,7001| 6,45 | 16,427 | 20,373 | 44,320! 415,603 
August ........2ccceceeceeecees /— 5,697 |  6,033| 7,872 | 13,996 | 22,475 | 83,286 | — 421,480 
September.........20ceeeeceees ' 4,23| 6,112] 6,356. 14,274 | 23,575 | 105,891 | 412, 965 
O AN ! 5457] 5,956] 8,408 | 18,411 38,156 | 113,683 409,937 
ON ^. &2M| 5562| 7,259 | 16,618 | 54,490] 151,081 | 439,115 
December ....... esses esee 5,503 |  5,003| 9,055 | 17,674 | 58,407 | 210,659 | 416,499 

o eecca ier nes: | 71,980 | 69,700 | 74,714 | 179,151 | 331,749 | 932,214 LE 779 


Range of prices paid for Kansas and Indian Territory crude petroleum in 1904. 


Date | South North Kansas Bartles- 
° | Neodesha. | Neodesha. heavy. ville. 
January A e n e a aa $1. 36 $1.16 $0. 60 $1.14 
jungi. d ET 1.31 1.11 . 905 1.15 
March Did Rc EC PE edema ads 1.28 1. 08 . 55 1.12 
MUECA A secu eee a a 1.25 1.05 . 55 1. 09 
MATCH 12. 24 AS A eu ar dete 1,22 1.02 .55 1.06 
MATE ES 1.19 .99 . 55 1. 06 
K Dri al Fecit it Duo 1.16 . 96 . 55 1.00 
APT OPE 1.13 .93 .55 .97 
WUC A c 1.08 . 88 .90 .92 
AS oed arto OE o a E a e fec Ea Ca oin 1. 08 .83 . 99 .87 
a, 95 
hug: TECTORIO . 95 

July 9 75 50 | b. 79 
a, 88 

JUI O ita we vas Ea cca dore Vo ex i cete . 88 68 47 
uly | b. 72 
September socera AA Fa RARE A ie .90 . 470 . 19 a. 90 
October I8 2b secu zer REPE EUR E Ded ipi e UR CR C Al .97 .67 . 46 a, 87 

a In line. bOn cars. 
ads [32° and 311^ to | 319 to :301? to, 30? to | 291? to | 29° to o | 284° to | 28° to | 22° to 
. | above. | 329, 31j9. | 31e. j 9049. 30°, | 293° 29° 284°, 259. 

— —L——— | —— —— AAA — e — — —— e — e ——— o | 2L—————- 
November 10....... $0.87 | $0.82 | 80.77 | $0.72 | $0.67 | $0.62 80.57 | £0.52 | $0.47 $0. 46 
December 16....... .82 7i .72 .67 .62 91 .52 17 . 42 .41 


December 29 .. ..... .80 75 | .70 .65 . 60 | 5!) 650] .45|  .40 ES 
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INDIAN AND OKLAHOMA TERRITORIES. 


OPERATIONS IN 1904. 


Great progress was made in the Indian and Oklahoma Territories 
petroleum fields in 1904, although development work has been some- 
what retarded by the almost prohibitory restrictions and requirements 
imposed upon the oil leasers by the Interior Department. 

A blanket lease covering the entire reservation of the Osage Indians 
in Oklahoma had been obtained by the Indian Territory Illuminating 
Oil Company, in 1896, and the developments in Kansas stimulated the 
exploration of the land across the border. The Osages leased their 
lands for ten years at one-tenth royalty. The Illuminating Oil Com- 
pany subleased this land at one-sixth royalty and a bonus of from $1 
to $5 an acre. These leases will expire in March, 1906, but operators 
holding partially developed properties expect them to be renewed. 
Good wells were discovered along almost the entire run of lots in the 
eastern edge of the Osage Reservation. For nearly 75 miles from the 
lower edge of Chautauqua County in Kansas to Red Fork in the Creek 
Reservation the petroleum development has continued with only a few 
breaks here and there. Cleveland, on the Arkansas River, marks the 
western edge of the Osage Reservation petroleum territory as at pres- 
ent developed. Oil bas made the Osage the richest people in the 
United States, and their per capita wealth is greater than that of the 
people of any other State or Territory under the American flag. 

Bartlesville is the center of petroleum operations in the Cherokee 
Nation. These lands are directly east of the Osage Reservation and 
are doubtless just as much in oil as the sections across the border. 
They are located in the Indian Territory, and all leases from the orig- 
inal owners have to receive the approval of the Interior Department 
at Washington. Severe restrictions are imposed upon those leasing 
the lands and heavy forfeitures have to be deposited in order to secure 
the fulfillment of the contracts. The process of obtaining a lease in the 
Indian Territory is attended by so many delays that the development 
of the lands of the Cherokees and the Creeks has been very slow. 
That a large area of land along the Verdigno River between Bartles- 
ville and Chelsea will prove valuable for petroleum-producing pur- 
poses seems beyond the possibility of any doubt. In the Creek Reser- 
vation some very promising pools have been opened up at Tulsa and 
Red Fork and Muskogee in the Arkansas River Valley. Following 
the Arkansas River from Cleveland to Muskogee, a distance of 80 
miles, there is a large scope of petroleum territory awaiting the drill 
that will be developed as soon as conditions become more favorable. 

H. Doc. 21, 59-1——465 
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The Osage Nation petroleum district produced 56,905 barrels in 
1903 and 652,479 barrels in 1904. This represents the petroleum that 
was marketed and sold. The output would have been much greater 
had the pipe-line facilities been equal to the task of handling the entire 
production. At the close of the year there were 243 producing wells 
in this field, and in addition to the petroleum cared for by the lines a 
large amount had accumulated in private tankage. 

The Osage Reservation wells are from 1,300 to 1,600 feet in depth, 
and the oil formation is quite uniform. The difference in depth is due 
to the rolling character of the country, which is in sharp contrast to 
the flat prairie lands of the Kansas petroleum fields. A few deep sand 
wells have been drilled near Pawhuska, which are producing from a 
depth of nearly 2,000 feet. There are also a few shallow sand wells 
south of the Kansas line, which find their oil in the Peru sand at a 
depth of 700 feet. The regular petroleum sand is from 10 to 40 feet 
in thickness, and the gravity of the petroleum is from 34? to 36? 
Baumé. The initial production of the wells varies greatly. While 
small wells are numerous, some very large strikes have been made, 
and gushers of the 100-barrels-an-hour class are not entirely unknown. 

Near Granite, Okla., is an undeveloped field, oil having been found 
in several places at a depth of from 150 to 200 feet. The oil is of a 
heavy lubricating character. 

Development work is in progress in Oklahoma County where the 
deepest well in this Territory is now being drilled. The well at pres- 
ent writing is 1,900 feet deep. Ata depth of over 1,600 feet the red 
beds were encountered. Ata depth of 606 feet a coal vein of 4 feet 
was passed through. The well is cased to the bottom, the fourth string 
of casing in, and formation getting better. - 

At Newkirk & well is producing a small amount of lubricating oil 
which is sold to local consumers for lubricating purposes at 20 cents & 
gallon. 

Wells drilled in Comanche County have developed oil and gas, but 
there is no market for the product and none was marketed in 1904. 


INDIAN TERRITORY. 


Muskogee in the Creek Nation marks the extreme limits of the 
southeastern section of the Indian Territory petroleum fields. Here 
nearly 50 wells have been drilledanda petroleum of a dark green color 
obtained with a gravity of 42° Baumé. The wells are about 1,200 feet 
in depth and the oil sand 25 feet in thickness. In drilling about 600 
feet of 64-inch casing is required. 

Bartlesville thus far has proved the source of the largest supply of 
petroleum in the Indian Territory. It is also noted for several remark- 
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able gas wells. A small pool of petroleum has also been opened up 
west of Chelsea and development promises to be quite active during 
the coming year. 


PRODUCTION IN INDIAN AND OKLAHOMA TERRITORIES. 


In the following table is given a statement of the quantity of crude 
petroleum produced and sold by the Indian Territory Illuminating Oil 
Company and its sublessees from wells in Osage Nation, Oklahoma, 
from January 1, 1903, to December 31, 1904: 


Production of crude petroleum by the Indian Territory Illuminating Oil Company and 
its sublessees from January 1, 1903, to December 31, 1904. 


[Barrels of 42 gallons.] 
Month. 1903. 1904. Month. | 1903. | 1904. 

Ree eee E (Ese dude y e 
January oes Shi wire etre 7,147 10, 338 | O AAA CLP o eR bakes | 4. 386 l 49, 907 
February cout Lee ER 5, 697 10, 133 | September ................... | 82, 156 
March ........ cesses 3, 907 9,428 |! October ........... esses | m | 115,118 
April ...ccceccccccececcecceeee ! 6.749 | 11998! November ............. 118, 206 
Ma NM Lu PLC phn poe |! 3,255 | 12,888 | December................-.-- ^ 6,978 | 197,538 

ipn tC | 6,211 | 12,143 | 
Total runs .............. 652, 47 
red de | 5,166 | 22,628 | PANTERA 90,909 " 


At the close of 1904 the above company had completed 361 wells, of 
which 243 were oil wells, 21 gas wells, and 97 dry holes, and 70 were 
drilling. On the 1st of January, 1903, only 30 wells had been com- 
pleted, 17 of which were oil wells, 2 gas wells, and 11 dry holes. 

The following table shows the production of petroleum in Indian 
and Oklahoma Territories from 1891 to 1904, inclusive: 


Production of petroleum in Indian and Oklahoma Territories, 1891-1904. 


[Barrels.] 

Year. . Quantity. | Year. Quantity 
ae- i RNC A II 20: 1898 A ep ac PRA 
IR. occides tesa due ue Me CN TO dei erect od saec ni nies edad | — — 
NGOS CS Leo A LM eas 10 | O UL Ue ee Ir Dade 6,472 
JR o SE ASIE 130 | 1901........2.cccecceccccescccecceecceces ! — 10,000 
|i MPH | 871 1900... ncs ON i oett a37,100 
O T EE ROREM | RA AAA a138, 911 


a0klahoma included since 1901. 
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Production of petroleum in Indian and Oklahoma Territories in 1902, 1903, and 1904, by 


months. 
[Barrels.] 
EEE ZS A EM uU SN 
Month. | ixp o oad | Month. 1902. ^ 1903. 1904. 
| | 
January ........... j 983 7,146 30,8947. , August ............ | 2, 157 ¡ 10,491 , 124,995 
February .......... | 703 | 5,697 | 35,449 | September......... 4,444 8,831 | 119,546 
March cios | 1, 009 | 4, 147 44,850 | October ........... 5, 733 | 14, 326 192, 000 
Apia de | 5881 7,084) 50,095 November......... 7,013. 24,720 | 211,161 
MIN a 2,501 4, 287 | 61,303 December ......... 8,614 27,869 335, 937 
y | 
June ns 1,7 8,250; 65,671 aa rea re Me 
e (04 | | Total ........ 37,100 | 188,911 | 1,366, 748 
Julii er der 1,266 | 16,113 | 94,594 | 
l 


LOUISIANA. 


OPERATIONS IN 1904. 


This is but the third year in which this State has produced petroleum, 
yet its record for 1904 shows a production of 6,611,419 barrels. Of 
this amount only 2,941,419 barrels were marketed, which latter quantity 
shows a gain of 220 per cent over that of 1903. Louisiana is now 
eighth in the rank of producing States, and ninth in rank when the 
. value is considered. If the entire production of the State was con- 
sidered it would rank seventh, next to Pennsylvania. The entire pro- 
duction for the first seven months of 1904 was but one-tenth of that of 
the last five months. A new and prolific section to the southeast of 
the original Jennings pool was developed in 1904. In August, 1904, 
a well started flowing through 23-inch tubing at the rate of about 5,000 
barrels per day. Another well, which came in on September 8, pro- 
duced at the rate of 16,000 barrels per day for the first week from a 
depth of 1,900 feet. This well, by the close of 1904, produced 1,280,000 
barrels, averaging nearly 11,228 barrels per day, which probably is 
greater than the output of any single well for the same period on this 
continent, 

The developments at Jennings indicate that there is a buried anti- 
clinal in this locality running northeast and southwest, with well-marked 
slopes to the southeast and northwest. As there is a difference of more 
than 100 feet in the depth of the wells located on the slopes of this anti- 
clinal, some salt water is encountered on the southeast slope. The 
extent of this field has not yet been determined. "The production for 
the last four months of 1904 was about 40,000 barrels per day, and at 
the close of the year it was nearly 60,000 barrels per day. There is 
more or less loose sand coming up with the petroleum in most of these 
wells, which it is necessary to keep back by a strainer or by slatted 
casing. In the Jennings field about 95 wells have been completed up 
to the close of 1904. Of this number 60 were productive, and 40 were 
producing at the close of the year. 
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The Jennings pool was opened up by the Scott Heywood well in the 
spring of 1902. The original wells were small producers. 

The Welsh field, 12 miles west of Jennings, produced 35,892 barrels 
in 1904. Operations have not been so vigorous in this field, and the 
wells are not so productive. The petroleum is used principally for fuel, 
although a portion is used for lubrication. 

The Anse la Butte field, located about 6 miles north of Lafayette, 
has produced some petroleum. The field has not been vigorously 
developed, and the indications are that its production could be largely 
increased if a protitable market could be secured. 

Near the close of the year operations were begun in Caddo Parish, in 
the extreme north western corner of the State, which bid fairto develop 
both petroleum and natural gas. More or less natural gas and petro- 
leum have been found in Sulphur, Calcasieu, Lake Charles, and Cowley, 
which are at present undeveloped. The great area of flat, almost level 
plains in this State no doubt have covered up numerous irregularities of 
the underlying and older strata, where structural conditions exist favor- 
able for the accumulation of petroleum and natural gas, that can only 
be located by the drilling of wells and careful deductions secured from 
their records. The gravity of the petroleum produced runs from 21? 
to 25? Baumé. | 

Pipe lines. —Three pipe lines extend from the field to the Southern 
Pacific Railroad. 

The Jennings Oil Company and Hey wood Brothers operate a 4-inch 
line to a point on the Southern Pacific near Jennings, with a loading 
station on an arm of the Mermentau River, 2 miles from the field. 
This line is about 5 miles long. 

The Phoenix pipe line is an 8-inch line extending to the Southern 
Pacific at Mermentau, on the Mermentau River. "This line is 4 miles 
long. | 

The Crowley Oil and Mineral Company's line is 4 inch, and extends 
to Egan on the Midland branch of the Southern Pacific. It is about 3 
miles long and is operated by the Sterling Oil Company. 

Oil is loaded on tank cars and shipments are made from Jennings, 
Mermentau, and Egan, stations on line of Louisiana Western Railroad 
Company. 

Considerable oil is loaded on barges and transported on the Mer- 
mentau River to rice farm irrigating plants, but the majority goes out 
by rail. 

Tankage.—There are about 6,000,000 barrels of petroleum in earthen 
storage tanks, and 355,000 barrels in iron tankage in the Jennings field 
and at the loading racks near the railroad. 
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PRODUCTION, PRICES, AND SHIPMENTS OF LOUISIANA PETROLEUM. 


Production of petroleum in Louisiana in 1902, 1903, and 1904, by months. 
d , ) ; OY 


[ Barrels.] 
| | | 
Month. 1902. 1903. 1904. | Month. 1902. 1903. | 1904. 
January............ —Q | 46,560 | 54,018 [| August ............ 92,894 | 78,017 . 339,577 
February 2 A ' 65,108 32,983 | September......... 65, 723 67,345 519, 4N6 
March ............ eres sene | 82,900 | 35,713 | October............ 81,257 | 66.630 | 598,797 
ADEL eui ense A 83,725 | 60,343 | November......... 70,707 | 63,994 | 555, 860 
A SS 25, 000 75,219 82,722 |, December ......... 75, 036 95, 603 573, 168 
ME 60,000 | 97,137 | 82,398 | RERUN Seater cian WENGER IEA 
Total ........ 545,617 | 917,771 |b2,941,11 

A \ sess. 75,000 | 95,473 | 76,354 | did ey PUR 

' l 


aQ0ne company’s production averaged. 
b In addition to this quantity it is estimated that about 3,670,000 barrels were produced and unsold 
at the close of 1904, making the total production for the year 6,611,419 barrels, 


1n the following table is given a statement of production and value 
of crude petroleum in Louisiana in 1902, 1903, and 1904, by fields: 


Production and value of petroleum in Louisiana in 1902, 1903, and 1904, by fields. 


[Barrels.] 
Jennings. Welsh. | Total. 
Year. SS pu See i. Nd NE EN EE IE 
Quantity. | Value. | Quantity. © Value. | Quantity. Value. 
W902 A ———— —— 548,617 | $188,985 |... ee eee wees 548,617 | $188, 985 
1908 rrcedudee ed sods enda espe sein 892,609 | 391, 066 25,162 | $25,162 917, 771 116, 228 
19015. Parad See Ubon ck Ue ERN Ex | 2, 905, 527 |1, 044, 155 35, 892 | 24,450 | 2,911, 419 | 1, 068, 605 


Average monthly price of crude petroleum per barrel at wells in the Jennings oil field in 
the year 1904. 


Month. Price. Month. | Price. | Month. | Price. 
January ....... | $0.30 | Muy .......... | $0. 46 to $0.50 || September.... $0. 30 to 80. 44 
February ...... .90. || June......... „50 to .52 || October....... .30 to .46 
March ......... 2407 | July sioe 2is .15to .57 || November.... .22 to .36 
ADEL esc eers | $040to .50 | August ....... .d0to .50 | December.... .18to .33 

| 
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The following table gives a statement of shipments of crude petro- 
leum from stations on the line of the Louisiana Western Railroad 
Company in Louisiana during the year 1904, by months: 


Rail shipments of crude petroleum from Jennings, Mermentau, and Egan stations, 
Louisiana, during the year 1904, by months. 


Month. Jennings. Mermentau. Egan. Total. 


Cars. | Barrels. | Cars. | Barrels. | Cars. | Barrels. | Cars. | Barrels. 


JAMAL ads 272 61, 968 2 3,882 A nno 294 69, 850 
February 22:2 2 wea se 334 67, 457 13 sl A xeu wees 347 70, 786 
March PEPPER | 879 83, 832 85 0,084 AA xs 414 90, 416 
Food e 222 42, 118 98 | 19,159 |. 1e mes 320 61,277 
MUN iS 103 22, 009 27 6, 819 21 8, 917 151 82, 715 
JUI SERI dM uu i Lu. 135 33, 830 96 24, 063 226 52,675 457 110, 568 
Jülycces té su e VEO RAUM DERE 151 84, 606 59 12, 181 230 61, 648 440 98, 438 
AUEUSU li ia 284 56, 711 99 21,517 81 17, 907 461 96, 135 
September .................. 358 | 85,839 | 288! 64,443 17| 2,672} 663| 152,954 
October eius ex Edu 531 ; 123,945 376 93, 285 37 7,990 944 225, 220 
November .................. 617 | 146,684 851 : 218,765 92 25,889 | 1,560 891, 338 
December................... 855 , 230,386 928 ' 229,884 136 36,207 | 1,919 496, 477 


— —_ o | ——————À  — —— A e ——— | ae 


A | 
Totana ses | 4,241 992,385 | 2,892 704,914 849 | 198,900 | 7,973 | 1,896, 204 


NoTE.—The above are the official figures, calculations being made on the basis of 310.8 pounds of 
crude petroleum to a barrel of 42 gallons. 


Barrela, 
Estimated production of crude petroleum in Louisiana in 1904.........ooooooocomcccrmococos> 6, 611, 419 
Shipped by railroad in 1904 AAA TA AAA Sh os dd VUE e REY E 1, 896, 204 
Gross stocks in BLOFHEG.  Corcs ose ed Shaped baa Ee ENS SEEKS EN Ue ERE FREE T RE KE E EE 4, 715, 215 


TEXAS. 


OPERATIONS IN 1904. 


The production of petroleum in Texas in 1904 was 22,941,413 bar- 
rels, valued at $8,156,220, an average price of 36.7 cents per barrel, 
which was an increase in quantity of 4,285,841 barrels, or 23.87 per 
cent, and in value of $638,741, over 1903. This quantity equals 19 per 
cent of the entire production of the United States, and places Texas 
next to California and second in rank of the producing States. The 
value of the production in Texas was $8,156,220 in 1904, which repre- 
sents 8.06 per cent of the total value and places this State sixth in the 
rank of States. 

The shifting nature of the pools in southeastern Texas is illustrated 
by the fact that the Beaumont and the Sour Lake and Saratoga pools 
in 1903 produced 17,449,064 barrels, which was almost evenly divided 
between them, and that the Batson pool, which was just beginning to 
produce at the close of 1903, produced only 4,518 barrels. In 1904 the 
entire production of the Beaumont, the Sour Lake, and the Saratoga 
pools was 10,615,438 barrels, and the new Batson pool alone produced 
10,904,737 barrels. The Matagorda pool produced 151,936 barrels, 
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making a grand total of 21,672,111 barrels in southeastern Texas in 
1904, which was secured from about 650 producing wells. 

The largest decrease in production was in the original Beaumont 
pool, which for 1904 was 3,433,842 barrels, as compared with 8,600,905 
barrels in 1903. The new Humble field, 16 miles north of Houston, 
in Harris County, was not fully opened until in 1905. The great 
coastal plain of southeastern Texas has produced a number of prolific 
fields where the sand has been found saturated with petroleum under 
natural gas pressure. In most of the instances there was nothing on 
the surface to indicate the existence of these deposits. The monoto- 
nous gentle slope was toward the Gulf, with a profusion of slight 
mounds, the regularity of which is at intervals interrupted by streams 
flowing toward the Gulf. From indications at the close of 1904 it is 
reasonable to infer that southeastern Texas will very considerably 
increase its output in 1905, and that immense quantities of fuel petro- 
leum will be produced and marketed. 

The drilling of wells has in several instances revealed the existence 
of the underlying deposits of petroleum and natural gas under great 
pressure, which have in numerous instances responded in a most 
remarkable manner. There are, therefore, many possibilities that the 
drill will continue to develop these buried deposits that are not indi- 
cated by any structural condition of the surface. In some instances 
the wells drilled have developed an anticlinal structure on whose flank 
large flows of salt water have been encountered. 

All of the fields so far developed in southeastern Texas have suf- 
fered more or less from the presence of salt water, which, as the inter- 
nal pressure decreases, follows up the flanks of the deposit and shuts 
off the flow of petroleum. In numerous instances air pressure has for 
a time counteracted its bad effect, but the relief was only temporary. 


DISTRICTS. 


SPINDLE TOP POOL. 


The original well that opened up this pool, located 4 miles south of 
Beaumont, was drilled January 10, 1901, and began to flow at the 
rate of 70,000 barrels per day, which was without a precedent in this 
country; and since the beginning to the close of 1904 this pool, con- 
sisting of 200 acres, has produced and sold 33,050,000 barrels, to which 
must be added 1,500,000 that were wasted and consumed by fire, 
making a grand total of 34,500,000 barrels, sufficient to cover the 
entire area to a depth of 22 feet. Over 1,200 wells have been drilled on 
this limited area at a depth of from 1,000 to 1,060 feet, which does not 
include the number of dry holes that have surrounded the productive 
area. At the close of 1904 about 95 wells, none of which were flow- 
ing, were producing less than 6,000 barrels per day. The remaining 
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1,105 were lost, some through faulty drilling and casing, others ceased 
soon after completion to be productive, and finally many others had to 
be abandoned owing to the inflow of salt water in large quantities. 


SOUR LAKE POOL. 


This pool lies 20 miles northwest of Beaumont. Three or four shal- 
low wells had developed a heavy, dark petroleum 4 or 5 years before 
the development at Spindle Top. 

The earliest work in this field was done in 1893. During the sum- 
mer of 1901 the Guffey Petroleum Company drilled in a well in this 
locality which gave spasmodic flows of petroleum, accompanied by gas 
and water. Since then there have been secured from this pool up to 
the close of 1904 over 14,800,000 barrels of petroleum. The gravity 
ranges from 14° to 22° Baumé. At the close of 1904 there were 105 
wells, producing 11,500 barrels per day. 


SARATOGA DISTRICT. 


This pool is located 10 miles northeast of Sour Lake and has been a 
comparatively small producer. Its production in 1903 was estimated 
to be 160,000 barrels, that for 1904 was 739,239 barrels, making a total 
of about 900,000 barrels. The petroleum produced in this pool is 
heavy, ranging from 14° to 20° Baumé. The developments were 
much more active in 1904 than formerly. At the close of 1904 there 
were 38 wells, producing 20,000 barrels per day, with considerable 
area undeveloped. 

BATSON PRAIRIE DISTRICT. 


This pool is located 8 miles west of Saratoga and was remarkable for 
its sudden development and rapid decline. Owing to the erratic 
behavior of the wells it was one of the features of the development 
in southeastern Texas during 1904. During 1903 there were but 4,518 
barrels produced in this pool, as it had just been discovered, but in 
- 1904 it produced 10,904,737 barrels of petroleum, falling off remark- 
ably at the close of the year. Two hundred and sixty wells were pro- 
ducing 11,700 barrels per day. "The falling off was due principally to 
the flooding of à large portion of the productive area by salt water. 
The gravity of the petroleum produced in this pool is lighter and 
superior to the general average produced in southeastern Texas. It 
ranges from 23? to 244° Baumé, although some petroleum as light as 
28? Baumé was produced. 


MATAGORDA POOL. 


This pool was opened during 1904 and is the furthest develop- 
ment in a southwest direction, as it is 80 miles from Houston, on an 
elevation known as Big Hill, 3 miles from the town of Matagorda. 
During 1904 it produced 151,936 barrels of petroleum of a dark-green 
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color and of 19- to 20° Baumé gravity. At the close of 1904 there 
were about 30 wells producing, a number of wells having been 
abandoned on account of salt water. Many of the wells were erratic 
in their behavior and at times produced large quantities of petroleum 
mixed with salt water. Eventually they produced nothing but salt 
water. The production is carried by pipe line to the Cane Belt Rail- 
road by the Big Hill Oil and Fuel Company and the Matagorda Oil 
and Pipe Line Company, and shipped in tank cars and marketed for 
fuel. 
HUMBLE DISTRICT. 


The new Humble pool, in Harris County, 16 miles north of Houston, 
was not fully opened during 1904. "There were two productive wells 
at the close of 1904 that were not producing regularly. About 2,000 
barrels of petroleum were produced, which was stored in earthen 
tanks for fuel. None was sold. The Beatty well was the first to be 
completed and commenced to produce in January, and a number were 
drilling at the close of the year in this pool. None of the production 
was marketed until January, 1905, when it commenced to assume 
importance, and in April it was reported to have produced nearly 
2,000,000 barrels. 

CORSICANA DISTRICT. 

This was the first regular district opened up in Texas. Since 1897 
it has produced more than 500,000 barrels per year, and for the past 
two years its production was very close to that amount. 

There are two grades of petroleum produced in this field—the 
lighter and superior grade being classed as Corsicana and the latter as 
Powell petroleum. In 1904 there were 374,318 barrels of Corsicana 
and 129,329 barrels of Powell petroleum produced. For several years 
there has been a decline in the production of the Corsicana petroleum, 
while both 1903 and 1904 have shown an increase in the production of 
the Powell petroleum. The average price paid in 1904 for the Corsi- 
cana petroleum was 87 cents per barrel and 43 cents for that classed 
under the head of Powell. The gravity of the Corsicana petroleum is 
about 40? Baumé; that of the Powell district is congiderably heavier 
and produces a less percentage of lighter and desirable products. 

There were 74 wells completed in these fields in 1904, of which 46 
were producers, 25 were dry, 3 produced gas, and 31 were abandoned. 
One old well was drilled deeper and produced gas. 


SOUTH BASQUE DISTRICT. 


At South Basque, McLennan County, 70 miles southwest of Corsi- 
cana, 2 wells have been completed at between 450 and 475 feet in 
depth, which will produce from 33 to 5 barrels per day of light petro- 
leuni, with a gravity ranging from 42° to 25" Baumé. Three other 
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wells did not find the producing horizon, which in this field resembles 
rotten blue shale. Developments are still in progress, but no petro- 
leum was shipped in 1904, all the production being used in the field 


for fuel. 
HENRIETTA DISTRICT. 


This field is located in Clay County near the Red River, on the north- 
ern border of Texas, and 150 miles northwest of Corsicana. There 
were several wells drilled in this locality previous to 1904, but the pro- 
duction and shipment date from this year. ‘In 1904 there were 
65,455 barrels produced, valued at 474 cents per barrel. There were 
80 producing wells completed, most of which produced only from 3 to 40 
barrels per day, found at a depth of from 300 to 320 feet, where a gray 
sand is found. The quality resembles that found at Corsicana, showing 
33- Baumé, and has a paraffin base. Most of the production is shipped 
to the refinery at Corsicana. 

The field is connected by two pipe lines leading to the racks at 
Petrolia Station, 13 miles distant. An analysis made in a laboratory 
still gave naphtha, 9.1 per cent; water white, 54.5 per cent; solar oil, 
13.6 per cent; heavy distillate, asphalt, water, and loss, 22.8 per cent. 


BEXAR COUNTY DISTRICT. 


Only a small quantity of heavy petroleum was produced in this pool 
in 1902. It came from wells 600 to 800 feet in depth near San Antonio 
and supplied a small local demand. 


NACOGDOCHES COUNTY. 


Numerous shallow wells were drilled prior to 1895 near Oil Springs, 
in Nacogdoches County, some 12 miles southeast of the town of Nacog- 
doches. There has been a considerable outlay in drilling wells, estab- 
lishing receiving tanks, and building a pipe line, all of which has been 
practically abandoned. Only a very limited quantity, supplying a local 
demand, is now marketed. 


BRAZORIA COUNTY. 


At Kiser Hill, near Columbia, Brazoria County, petroleum of good 
lubricating qualities has been developed, which, owing to a lack of 
transportation facilities, was not operated during 1904. 


INVESTMENT IN THE PETROLEUM INDUSTRY IN TEXAS. 


The following statement covering a period of four years, beginning 
January 1, 1901, and ending December 31, 1904, is taken from the Oil 
Investors’ Journal, and conveys some idea of the large investment of 
- capital required to secure and handle the vast production in Texas, so 
rapidly developed: 
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2,210 ells at $2 000 Caca de $8, 025, 000 
BPauipping wells: ————————————— 1, 550, 000 
Construction of 5134 miles of pipe line ............-.-.------22- 22 eens 2, 743, 000 
Construction of 10,015,000 barrels of steel tankage, at 25 cents per 
Darrell ae hee a at eet eee eee 2, 503, 750 
Construction of 10,193,000 barrels of open earthen tankage, at 13 cents.. 1,325, 090 
Construction of 7,232,000 barrels of covered earthen storage ........... 1, 229, 460 
Construction of 650,000 barrels of wooden tankage .................... 260, 200 
Construction of refineries to handle 20,000 barrels of ernde oil, daily ... 8,000, 000 
Cost of 2,000 oil-tank cars, at $1,200 each ......... Lee eee ee 2, 400, 000 
Cost of 60 steamers, tugs, and barges foroil trade...................... 6, 000, 000 
VO etna ey PN RUNDE 34, 036, 500 


PIPE LINES IN OPERATION IN TEXAS. 


At the close of 1904 there were 5134 miles of trunk pipe lines from 
4 to 8 inches in diameter operated by the following named companies: 


Miles. 
J. M. Guffey Petroleum Company 2:222 a da 135 
The Texas Company ........ meee id es eu ee bee he ODE eM CET 126 
Security Oil. Company 24.4. ei ccm oso AS MESH ME SUE 126 

The SUN COMPANY ans ss decenas A S a RE E 384 
National Oil and Pipe Line Company ........................ ll ll ll ll eee 18 
Hasems OI CONAN o 22 
United Oil and Refining Company...................... Ll. ll llll eee DEN 30 
Raywood Rüee.Compaliy..-deludluenoile wer a 18 

Total PR ——Ó— ee tee 5134 


Besides these, there are a number of companies who have short pipe 
lines to loading racks at the railroads, operating under the following 
titles: Hey wood Oil Company, Higgins Paraffin Pipe Line Company, 
Rio Bravo Oil Company, J. M. Abbott Oil Company, Sour Lake 
Storage and Pipe Line Company, and Lone Star and Crescent Com- 
pany, making fourteen companies which handle crude petroleum and 
which have reported. 

The shipment by water of crude and refined petroleum increased 
from 8,000,339 barrels in 1903 to 10,054,036 barrels in 1904; of this 
quantity about 70 per cent went to New York and Philadelphia and 
9} per cent went to foreign countries, which latter in 1904 amounted 
to 40,266,186 gallons, valued at $2,026,756, and included crude, lubri- 
cating, and illuminating petroleum and residui as compared with 
20,900,309 gallons, valued at $590,626 in 1903. There were 1,374,106 
barrels of crude and refined petroleum shipped to various places in 
Louisiana, most of which went to Gretna, opposite New Orleans, and 
from this point was distributed bv vessels and boats on the Missis- 
sippi, and by rail. 

Illuminating petroleum and gasoline manufactured at Beaumont, 
Port Arthur, and Sabine Pass are finding a market in the South and 
West, although their gravity and fire test are somewhat higher than in 
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the manufactures from Pennsylvania petroleum; however, their efti- 
ciency is generally satisfactory to the consumers. From the lighter 
crude produced at Sour Lake and Batson about 3.5 per cent of gaso- 
line (66? test) is secured, 14.5 per cent of illuminating petroleum or 
kerosene (120? test), and 55 per cent of gas oil, the remaining 27 per 
cent being residuum and loss. 


PRODUCTION OF PETROLEUM IN TEXAS. 


The production of petroleum in Texas since 1889 has been as follows: 


Production of petroleum in Texas, 1859-1904. 


[Barrels.] 
Year. Quantity. | Year. Quantity. 
pol A ——— 459) A cap hes wars e sees eed Slee ERES 65, 975 
A ccr etx Anco. o AA NS 646, 070 
Ea D E PEE 54 Uh 1899. Na 669, 013 
1809 sue epe Ee CERNI eee a see AEUEFELA 15 | D0 Sct pos n Xe aA dades 836, 039 
IE oye EM CPC NEN DU 190 Lea ope wan ew xh estu ir S viec 4, 393, 658 
ipso; ——— Á————————— wesc secs 60 1909. 224 O DPeEEPICSUL TR IM 18, 083, 658 
A E E emeecetooet | 50 | A —Ó—Á————— 17, 955, 572 
1896 CL | 1, 450 l TOON, gece Mates ebics erie edd thee ttess 22, 241, 413 
Production of crude petroleum in Texas, 1895-1904, by districts. 
[Barrels.] 
» Corsi- : Sour Sara- f : | Mata- Henri-| pes 
Year CADA Powell. | Beaumont. Like. toga. Batson | gorda, | etta, Total. 

NON —— E 
A M rr c RD ————— E AS | 50 
1896....... à15450 A E A AA | d ena | 1,450 
1897....... a 65,970 AA A O A A rr tos 65, 975 
1898..... Ntra vdd x P O E E E A E emanate | b546,070 
1899....... E. MD o HN CL |  b669,013 
1900. ...... ' 829,560 | 46,479 |... Lies] EEE OEC HN 836, 039 
1901....... | 763, 424 [a37,121 | 3,593,113 '.......... A RA de DD E 4, 393, 658 
1902....... 571,059 | 46,812 | 17, 420, 949 pmo Nm PORC EE t 18, 083, 658 
1903....... 401,817 | 100, 143 | 8, 600, 905 8, 848, 159 SONS A a 17,955,572 
1904....... 374,318 | 129, 329 | 3, 433, 842 6, 442, 357 | 739,239 , 10, 904, 737 | 151, 936 ' 65,455 a 22, 241, 413 


aIncludes a small quantity produced elsewhere in the State. 
b Includes a smal! quantity produced outside of the Corsicana field. 
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CALIFORNIA. 
OPERATIONS 1N 1904. 


The most remarkable event in the production of petroleum in the 
United States in 1904 was the increase in California. The output of 
this State has been increasing by leaps and bounds since 1899. It has 
increased sevenfold since 1900. For the last two years it has produced 
more than any other State, the output amounting to 25.33 per cent, or 
more than one-fourth of the entire production of the United States. 

As a large percentage of the petroleum produced is used for fuel, it 
was marketed at a low value, about 63 per cent being sold for 174 
cents per barrel, nearly all of which was produced in Kern County. 
The highest price paid was $2 per barrel for a small production of a 
superior grade of petroleum in San Mateo County. The entire value 
of the production in 1904 was $3,265,434, which amount placed Cali- 
fornia in the fifth place when rank in value of the States producing 
petroleum was considered. "The average price paid in 1904 was about 
28 cents per barrel, a decline of about 2 cents compared with 1903. 

The largest percentages of gain in production were, in the order 
named, Santa Clara, Santa Barbara, Fresno, and Ventura eounties. 
The only county showing a decline was San Mateo. 

On December 2, 1904, a remarkable well was drilled in at a depth of 
2,860 feet, in Santa Barbara County, a few miles southeast of Santa 
Maria, belonging to the Union Oil Company, which began producing 
at the rate of 10,000 barrels per day. The gravity is 22.5? Baumé. 
Immense quantities of loose sand were vomited out of this well with 
the petroleum, which in a short time covered the derrick floor for a 
number of feet. Ata depth of 2,200 feet a deposit of petroleum was 
found in a loose sand which would have niade from 300 to 500 barrels 
per day, but this was cased off, and the well drilled deeper. Owing 
to lack of tankage, attempts were made to **shut in” this well without 
success. Finally the pipe parted 90 feet from the well's mouth. The : 
petroleum is now flowing out of the cracks in the ground at different 
points from 2 to 3 rods away from the well, as well as through lead 
lines, and is collected in temporary drains across the canyon. 

The Union Oil Company had about 200,000 barrels, which at first 
was stored in these reservoirs and subsequently was shipped by a pipe 
line to tanks at Gaviota. The Brooksline Oil Company had several 
wells near this large gusher, and they closed down at once. One of 
these wells afterwards broke loose and started to flow at the rate of 
4,000 barrels per day. Indications are that this territory extends 
from 8 to 9 miles to Lompoc, and that it will contribute largely to the 
production in 1905. The petroleum ranges from 22° to 28° Baumé. 
The lighter grades are found in the northern portion of the field. 
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There were 458 wells drilled in 1904, of this number about 158 were 
dry, leaving 300 productive wells. There were 252 wells abandoned. 
During the year there were 2,772 wells operated and 647 wells shut in. 
About 75 per cent of the new wells drilled were in Kern and Los 
Angeles counties. There were 57 rigs up at the close of 1904. 

There were 398 wells drilled in 1903. Of these 75 were dry holes, 
and 77 rigs were up at the close of the year. 


FIELDS. 


KERN COUNTY. 


The Bakersfield district in Kern County kept up its production of 
nearly 55,000 barrels per day in a remarkable manner, although at 
times more than half of the wells in this field were shut in for want of 
transportation. The specific gravity averages 153? Baumé. 

There were over 3,000,000 barrels held in steel and 3,500,000 bar- 
rels held in earthen reservoirs in this field at the close of 1904. Large 
quantities were shipped north by the Pacific Coast Oil Company's line 
to Point Richmond, and from 150 to 200 tank cars were shipped daily 
from this field in 1904. 

FBESNO COUNTY. 

The Coalinga field in Fresno County in 1904 more than doubled its 
production of 1903, yielding 5,114,958 barrels. The gravity of the 
petroleum produced in this field ranges from 12? to 45? Baumé, the 
larger proportion being about 33? Baumé. There were 148 producing 
wells during 1904 and 11 wells shut in for want of transportation. 
Four pipe lines from 5 to 10 miles in length connect this field with the 
tanks on the Southern Pacific Railway near Coalinga. 

The Pacific Coast Oil Company's branch line from Coalinga reaches 
the main line at Mendota Station, 166 miles south of Point Richmond. 
In October a 6-inch pipe line was completed to the Pacific coast at 
Montgomery Bay, distant about 100 miles. 

One of the serious obstacles to the more rapid development of this 
field is the scarcity of water. "There is a partial supply furnished by 
two water pipe lines operated by the Coalinga Consolidated Water 
Company, which secures it from wells in the valley. 


LOS ANGELES COUNTY. 


The Los Angeles field, in Los Angeles County, in 1904 slightly more 
. than maintained the production of the previous year. The production 
in 1904 was 2,102,892 barrels, the product of 1,273 wells. There were 
148 wells drilled and 99 abandoned during the year. The specific 
gravity averaged about 13? Baumé. 
SANTA BARBARA COUNTY. 

The production in this county increased 158 per cent in 1904 over 

that of 1903, owing to the immense wells opened up toward the close of 
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the year near Santa Maria, with indications of a much larger increase 
in 1905. The particulars of the well secured by the Union Oil Com- 
pany have already been described. Wells near Summerland, in this 
county, have long been noted, owing to their rigs being located on 


piles in the ocean. 
VENTURA COUNTY. 


The wells are quite deep in this field, many are over 2,000 feet, and 
a great part of the petroleum is as light as 257 Baumé, some of it 
going up to 35? Baumé. There was a marked increase in the produc- 
tion in 1904 over that of 1903, amounting to 49 per cent, and the price 
averaged about 90 cents per barrel, which was the highest paid for 
crude petroleum in California during 1904, except for a small produc- 
tion in San Mateo County. 


SAN LUIS OBISPO COUNTY. 


A report by Mr. H. W. Fairbanks, on the mineral resources of the 
quadrangle embracing the western central portion of this county, has 
recently been completed, which states that important deposits of bitu- 
minous rock are chiefly found in the Pismo sandstone formation, 
capping the Montgomery shale. The character of this sand is open 
and porous, readily absorbing the liquid bitumens; it belongs to the 
Mioceneage. "There are numerous springs of petroleum and deposits 
of asphalt, from thick tarry masses to solids. No productive wells 
have as yet been drilled in this quadrangle, although there are many 
indications of large deposits of petroleum in the sands where structural 
conditions are favorable. 

| PETROLEUM FUEL. 


The immense production of heavy petroleum in California in 1904, 
amounting to about 23,000,000 barrels, which represents 6,390,000 
tons of such coal as was formerly used in California, has solved the 
cheap fuel problem for the Pacific coast, and has demonstrated the 
possibilities of its becoming a great manufacturing district. The cost 
per barrel delivered at San Francisco is from $1.40 to $1.50, and as 
3.8 barrels equal one ton of average coal, the equivalent of one ton of 
coal would cost about $5.50. 

There are now 140 steamers, large and small, using petroleum that 
ply in and out of San Francisco, aggregating about 130,000 gross tons. 
There are petroleum fuel storage stations at the Hawaiian Islands and 
in Alaska, also at à number of ports in Asia, but most of the steamers 
take sufficient petroleum fuel to make the outward and return trip. 

As 1,200 pounds of petroleum are equivalent to 1 ton of 2,000 
pounds of coal, there is a saving of 40 per cent in weight. If a double 
supply was loaded, the excess of weight would only be 20 per cent. 
The steamship Mariposa has been making regular trips between San 
Francisco and Tahiti for several vears, the round trip being over 7,500 
miles. The oil tanks were constructed out of the coal bunker space 
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forward of the boilers and separated from the boiler room by a water- 
tight bulkhead 4 feet between walls, and 48 feet farther forward a 
similar bulkhead was constructed. This tank space was divided by a 
middle and two cross-wise divisions, making six compartments. Each 
had a small opening at the top to permit the gas to pass off to the ven- 
tilating tank. The total capacity of these tanks was about 905 tons, or 
6,338 barrels. While the petroleum fuel as installed on the Mariposa 
- was in every way satisfactory, the result of the trials do not give a 
comparison with coal fuel. More perfect comparative tests were made 
on the sister ship to the Mariposa, the Alameda, running between 
San Francisco and Honolulu, Hawaii, as to the relative value of petro- 
leum and the ordinary bituminous coal purchased at San Francisco, 
Cal. The results of a number of these carefully made tests show that 
1 pound of petroleum does the same work in evaporating water in 
boilers that requires 1.42 pounds of coal, which gives 4.2 barrels of 
petroleum equal to 1 ton of coal, and as 1 pound of petroleum in San 
Francisco costs less than 1 pound of pea coal the economy is apparent. 
It will be remembered that these results were obtained when the crew 
of the Alameda was inexperienced in firing with petroleum, and better 
results have since been secured. The comparative cost of the fuel is 
not the only advantage in using petroleum fuel. Other advantages 
are: Dispensing with the services of over one-half of the crew in the 
fireroom; a great increase in the radius of the fuel limit; increased 
evaporative power of the boilers; quick manner in which steam can 
be raised and the development of the boilers’ maximum capacity; 
shutting off of the flow to the boilers when the demand suddenly ceases; 
and absence of smoke, dust, and dirt incident to shipping a supply of 
coal. There is also a great advantage in the manner in which liquid 
fuel can be stored in the double bottom where it would be impossible 
to store coal. The use of liquid fuel requires extra care in securing 
petroleum which has had the more volatile portions driven off by dis- 
tillation or heating, as all crude carries a slight percentage of the more 
volatile petroleum, and in the removal of gases that will collect in the 
upper portions of tanks as the fuel is removed, and in the complete 
removal of the possibility of the jumping of an electric spark into the 
fuel tanks. The flash test should not be less than 180° F. 

The United States Naval Liquid Fuel Board made an exhaustive test 
with Texas crude petroleum in 1904, burned under a Hohenstein water 
tube boiler, at Washington, D. C., under conditions similar in many 
respects to those of actual service on shipboard. 

One of the most interesting tests of petroleum fuel on ocean freight- 
ers was made in 1904 when the steamship Nebraska, owned by the 
American Hawaiian Company, steamed from San Francisco by way 
of Cape Horn to New York and returned, using petroleum fuel that 
was stored in her double bottom and in a large tank; she loaded at 

H. Doc. 21, 59-1——46 
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San Francisco on the outward trip, and made a run of 26,000 miles in 
105 days, returning June 12, 1904. Only one stop was made on the 
outward journey, owing to severe weather in the Straits of Magellan, 
the Vebraska being the first vessel burning petroleum fuel to pass 
these straits. This is probably the longest trip on record made with- 
out any supplies of petroleum from way stations. 

Petroleum fuel is being introduced into smelters in California and 
in Arizona, and has for several years superseded coal to a very great 
extent in the generation of steam. 


PETROLEUM USED IN ROAD MAKING. 


California was the first to introduce petroleum as a top dressing in 
improving roads, which has lately caused a demand for heavy natural 
asphalt petroleum and for the manufactured article. It is particularly 
well adapted to a country where the roadbed is dusty or sandy. Its 
efficiency depends upon cementing the top of the road into a compact 
and strong covering, thus preventing the dust in a dry season and the 
mud in a wet season. Numerous trials have proved its benefit and 
durability, although retouching is necessary as local defects may 
develop. With petroleum at from $1.25 to $1.50 per barrel, a 12-foot 
roadway can be constructed under ordinary conditions at an outlay of 
from $250 to $600 per mile. 

Other important uses of petroleum are the protection of river levees 
and the covering of bridges or wooden structures with a coating of 
gravel and heavy petroleum or asphalt. 


PRODUCTION OF PETROLEUM IN CALIFORNIA. 


In the following tables is shown the production of petroleum in 
California by years, by counties for 1904, and by counties for various 


years: 
Production of petroleum in California, 1876-1904. 


[Barrels.] 

Year. | Quantity. E Year. Quantity. 
Previous to 1876......... 0 ccc cece eese 175, 000 rr 1800.15 Geer even cad teu bstsieg de oie ead | 307, 360 
1816 «ous cesso vest a er uaa 12, 000 | A O PONES | 323, 600 
irr T TP 13, Med A Ne ELE LEE 385, 049 
ISIN suited pace duel oci ee po Pede 15, 997 | O — 470, 179 
1 ri md a E A ae 19, 858 | 1801. pak tube mtu oce dese ate Ed 705, 969 
LI T 40:550. WROD cas oh Vue teen ente terere 1,208, 482 
A criam buio ti 99, 862 i re E EMEN 1, 252, 777 
DR ROM FORTEM E MEER 128,636 © TROT Aedes ov era in 1,903, 411 
A PORA MEME 142: 857 |! A 2,257, 207 
laa 209-0001 A ee CX LER bed a e d e 2, 642, 095 
A O dvds dd tees eoa DRE 325,000 (| 1900....... cese n n 4, 324, 454 
LU MER 377,145 | 1001. o Cede uei uu oed Sn ONES 8, 786, 330 
I O eee TN LC A A A ÓN 13, 984, 268 
TRGB 2S See gay Sion onde wa nidi iA ae 690, 333 | IU xin cua LEO LAE 24, 382, 472 
1880 RTT 3093 93) A d S etie EER 29, 649, 434 
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Production of crude petroleum in California in 1908 and 1904, by counties. 


(Barrels. ] 
| 1903. | 1904. 
County. m na > 
T : alue per Value per 
| Quantity. pee barrel. | Quantity. |Totalvalue. barrel. 
A | 2,138,058 | $705,850 $0.33 | 5,114,958 $1,520,847 |  $0.297 
KEM E OR IE , 18,077, 900 ! 8,796,350 .21 | 19,608,045 | 3,431,408 175 
Los Angeles ..................... | 2, 087,627 | 1,308, 408 | .624 | 2,102,892 | 1,235,732 . 589 
Orange............. esee | }, 413, 782 Sse .776 | 1,473,335 | 1,147,139 . 7786 
Santa Barbara..................- 306, 066 159, 833 .522 789, 006 445, 292 . 564 
Ventura oaan... anann eee eee e eens | 848, 295 | 322, 342 | .926! — 517,770 465, 180 . 898 
San Mateo.......... seen 5,137 | 9,87  1.915| 1,500 3, 000 2. 00 
Santa Clara....................-- 5, 607 | 4,723 ` . 842 41,928 13, 836 33 
Total csl pe ERU NER 24, 382, 472 | 7,899,349 | . 303 | 29,649,434 | 8,265,434 279 
Production of crude petroleum in California, 1897-1904, by counties. 
[Barrels of 42 gallons.] 
E ; | Los An- | Santa | Ven- | Santa | San 
Year. Fresno. Kern. | geles. Orange. Barbara, tura. | Clara. | Mateo. Total. 
1897.......... 70,140 sese 1,318,853 | 12,000 | 130,136 | 368,282 | 4,000 |........ 1, 903, 411 
1898.......... ' 154,000 10,000 , 1,470,990 | 60,000 | 132,217 | 427,000 | 3,000 |........ 2, 257, 207 
1899.......... | 489,372 15,000 | 1,373,576 | 108,077 | 208,370 | 496,200 | 1,900 |..... ...| 2,642,095 
1900.......... 532,000 | 892, 600 | 1,730,263 | 372,200 | 153,750 | 415,000 TU dates a 4, 324, 484 
1901.......... 780,650 | 4,493,455 | 2, 188,633 | 724,565 | 135,900 | 468,127 |................. 8, 786, 330 
1902......... Mus e , 705, 703 | 1,938, 114 |1,038, 549 | 242,840 | 484,764 |........ 1,800 | 13, 984, 268 
1903.......... 2,138,058 118,077, 900 | 2,087,627 [1,413,782 | 306,066 | 348,295 | 5,607 | 5,137 | 24,882,472 
1904.......... 5, 114,958 m 008,015 | 2,102,892 1,473,335 | 789,006 | 517,770 | 41,928 | 1,500 | 29, 649, 484 
a Includes 225,000 barrels unapportioned. 
WELL RECORD. ° 
Well record in California in 1901, 1902, and 1903, by months. 
E Wells com- ] Initial production | “Wee | 
pleted, | (barrels). ' Dry holes. “Wells drilling.; Rigs building. 
Month. ota at) eel € 
1901. 1902.]1903. 1901. | 1902. | 1903. '1901. 1902. 1903. 1901. 1902. 1903. 1901, 1992. 1908. 
January ....... 168 48| 17 5,060: 1,440 | 800 35! 11 7 609| 668 476 | 249 | wla 63 
February ...... 110 46 | 15. 4,897 ¡ 1,050 560 23 9 ] 691 584 | 458 | 264 | 105 64 
March......... 94 49] 34 3,824 | 950] 980 18 9 5, 6X] 547 | gop T M 79 
April .......... or aa lata 4,260 | 965 | «265 2000 8  4|670|546 408 268 107' M 
May .........-- | 96 825 543,145 | 040 1,175 19. 11, 72 | 682] 529 ,891 | 221 ' 123 96 
June .......... 124  ?^ | 37 | 3,402 | 1,030 1,155. 3: 4, 3433 518 | 399 | 66 | 113 , $5 
July........... ^4. 33| 81 /1,208 | RO] HS, 9| 14 | 2 1414 | 516 | 413 | 45» 108, 91 
August ........ 71 | s6 | 50 | 1,388 | 1,09» | 1,665) 25) 9 ..... 302 | 525 | 405 | 38| 103 | 109 
September..... | ag! | 31 1,365 | 653 | 1,565, 7 6? 4¡419|519|422| 48|104| 89 
October........ 75  20| 38 2,9550. 650| 745) 10| 3, 23,464 | 523 ¡403 | 93 117| 92 
November..... 75 35]| 65 2,205 1,765 ' 2,650 p 1 1 | 499 | 468 | 423 | 116 ri 80 
December ..... 6S 50|a14 2,700 1,755 | a 560 5| 17. 3,499|4« | 421 | 110] 79 77 
Total .... 1,116 | 422 | 398 |^3,024 61,070 1,089 209 | 1 75 = um b418 a a dud Ne b106 | bs4 
! | 


a Kern county not included. avenge: 
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Well record in California in 1904, by counties. 


| Wells operated. E 
Wells | Wells | Wells . Rigs up, 


County. : : aban- | Decem- 
Shut in. | £53 drilled. | drilling. | doned. | ber, 1904. 


A REUS alodus 11 | 148 57 | 47 7 18 
Km ed Mud 117 739 198 | 33 | 48 11 
Los Angeles eos icc. oc ice inde eem ass 152 1,273 148 | 35 | 99 9 
Oferta uud ede dedos 21 131 26 22 9 2 
Santa Barbara..................... eee eee 30 219 10 ?1 58 13 
Wen RENE RR M | 251 10 5 29 | 1 
SAM MALCO vince Gute cbuwks basadas e rex D uoa edat ta 8 5 d kt iine en 2 
Santa CIATR co eo 225 EROS EGRE Wd 2 3 | 4 2 2 | 1 

To EE NEENA. e| 2,772 | 458 | 167 952 | 57 

! 


PHYSICAL PROPERTIES OF CALIFORNIA PETROLEUM. 


The following table, giving maximum, minimum, and average 
gravities, Baunié, for a number of districts, was also compiled hy 
Mr. Paul W. Prutzman, of the State mining bureau of California. The 
figures marked ¢ were copied from various sources. The viscosity 
was determined by the Engler instrument; water at 15.59 C—1. 


Physical properties of crude petroleum from producing districts in California. 


Gravity 9 B. Viscosity. . Flash point. 
District. Color. Maxi- | Mini-|Aver-; Maxi- Mini- | Aver- Maxi-| Mini- A ver- 
mum. j mum. | age. | mum. ; mum. | age. (mum. mum. age. 
oF. op. | OF, 

Coalinga Oil City ..... Green ........ 34 42.9.1:383.9 AA [s scs is y EEA | 80 
E Dark brown ..| 28 18.3 | 22 40 2 30| 160 80 ' 150 
Southwest ............ Black ........ 17.8 | 11.5 ! 16 2,500| 60 | 200 325 160 250 
Kern River ...........|..... do.a... 17 | 12 115,5 | 1,500 | 250 raices 350| 200 2:5 
A das 17 10 |14 | 2, 000 | aig cuv. 360 | 200 | 275 
Midway............... Black-brown .| 14 2072 oss 1, 500 | 2T A 300 160 1...... 
McKittrick ........... Black ........ , 20 | 12 | 17 ]|2,000| 25| 250| 300! 180 200 
Carreaga..............]..... AO AA A aces es ED r Gan A Sanaa eas 160 hecer harran - 180 
Summerland.......... Brown........ 16.5| 13 | 14.5 | 1,000 300 600 250 200 225 
Ventura City..........]..... do........ +35 |f10.5 24 | 1,500 2| 30]...... A 
Newhall Vanina Black-white..! 42.7 425  |...... A p E A eee eran 60 |...... 
Los Angeles........... Black ........ +18 11 A E RW avec awakes 260 
Whittier uuo iue dà iui. 26 13 19 (41,800 10 | A wer 110 
Puentes. Brown........ 135 [93 A A a A A CA A 
Fullerton usan stas AS pu +18 | 2 A DA PA | TOS A A o n 


ALASKA. 


There was no development of petroleum in commercial quantities in 
any of the Alaska fields during 1904, although a number of wells were 
drilled, and there were abundant surface showings of both petroleum 
and natural gas. 

There are 4 known localities in which these indications are found, 
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beginning with Cape Yaktag, west of Mount St. Elias. About 100 
miles west of Mount St. Elias the Kayak, or Controller Bay, field is 
located, and it is also about 25 miles southeast of the mouth of the 
Copper River. The Cook Inlet field is near the western shore of 
the inlet. The Cold Bay field is located near the point where the 
Alaska Peninsula leaves the mainland. 

There are remarkable surface showings in the way of seepages, 
springs, and pools of petroleum and of springs or flows of natural gas 
in all 4 of the districts named, but especially in the Controller Buy 
district. ‘The Cook Inlet district is about 320 miles west of the Con- 
troller Bay district, and the Cold Bay district is about 160 miles south- 
west of the Cook Inlet district. Up to the close of 1904 about 20 wells . 
had been started, many of which failed to reach a depth of 500 feet, 
owing to difficulty in drilling in inclined strata. One well was drilled 
toa depth of 1,100 feet. Of the total number 15 were drilled in the 
Controller Bay district. There were 6 wells drilled by the Alaska 
Steam Coal and Petroleum Company, none of them being over 600 
feet in depth. Petroleum is reported to have been found in small 
quantities in 4 of them. In several of these wells there was a con- 
siderable showing of petroleum and natural gas, yet their entire 
production was but a few barrels. 

The petroleum produced is of a superior quality, generally of a 
paraffin base, and some of it closely resembles Pennsylvania petroleum. 

Dr. George C. Martin again, in 1904, visited the petroleum and 
coal fields at Controller Bay, Cook Inlet, and Cold Bay, and found 
the general structural conditions of the Controller Bay district to 
include a complex series of semimetamorphosed beds, some petroleum- 
bearing shales, a succession of coal measures, a series of Miocene sand- 
stone conglomerates and shales, a few igneous rocks, and a large area 
of alluvial and glacial deposits. Petroleum seepages are very abun- 
dant in the Controller Bay region. Those which are best known are 
situated about 4 miles east of Katalla. The flow of oil here is very 
large, and good-sized pools have collected on the surface. Another 
group of seepages is on the headwaters of Burls Creek, where the 
petroleum may be seen oozing from the joints and bedding planes of 
the carbonaceous shales and volcanic ash beds which are exposed in 
the deep ravines. The quantity of petroleum here showing is not so 
large as at the seepages east of Katalla, but it is more widespread. 
The small stream between Burls Creek and Bering River has several 
seepages along its bank. Secpages occur, too, in other parts of the 
peninsula between Bering Lake and Controller Bay, and in the region 
west of Katalla. The so-called ** Nitchawak region,” which is situated 
on the banks of the various branches of the Nitchawak River and in 
the vicinity of Mount Nitchawak, also presents a number of seepages. 
Some of these are located on the banks of a small lake, which is 
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reported to be at times covered with petroleum. The small creeks 
which enter the Little Nitchawak River from the north have a number 
of seepages on their banks, in some of which oil issues directly from the 
rock, which is here a shale. The canyon north of Lone Baldy Moun- 
tain and between it and Ragged Mountain contains a number of seep- 
ages, in which the oil may be seen oozing from the cracks of the rock. 

A strong flow of gas bubbles to the surface of the water at a number 
of places along the lower course of the Katalla River. In places this 
flow is so strong that it can be heard for a distance of several hundred 
feet. The composition of the gas is not known. Several large sulphur 
springs issue from the northern bank of the Bering River within a mile 
on either side of the indian village. 

Most of the seepages between Katalla and Bering River fall approx- 
imately on three straight lines, each having a general northeast-south- 
west direction. These lines are nearly parallel to the strike in their 
vicinity, and are undoubtedly influenced in position and direction by 
the structure. They probably represent the outcrops of oil-bearing 
strata. The easternmost of them is on the western flank but very 
close to the crest of the Chilkat Creek anticline. The westernmost is 
on the eastern flank and about halfway down the Katalla anticline. 
Those in the valley of Burls Creek are in a less certain structural 
position. 

The gas springs on the banks of the Katalla River are probably 
located on or near the crest of the Katalla anticline. 

The several field occurrences of petroleum in seepages and their geo- 
logical relations are more fully discussed under the title of ** The 
Petroleum Fields of the Pacitic coast of Aluska,"* by Doctor Martin. 


Shipments of crude and refined petroleum to Alaska. from the United States in the years 
1903 and 1904. 


[Gallons.) 
1903. 194. 
Kind of oil, — s c jM 
Quantity. | Value. | Quantity. | Value. 
Crude 2.255 555 a 1,548,000 , $64,000. 2,016,430 | $69, 426 
A IÓ 294,923 | 51,885 | 338,251 | — 67,718 
BLUR A A ORNA | 368, 841 11,163 474,615 | 91, 590 
Lubricating ato cows 28,151 11,275 48, 696 15, 276 


Tr a ee Te cud 2,539,945 | 201,323 | 2,878,022 , 247,010 


HAWAIIAN ISLANDS. 


These islands have for many years depended on the importation of 
Wellington coal from Australia and Nanaimo coal from British Colum- 
bia. It is necessary to transport the former 5,000 miles and the latter 


a Bull, U. S. Geol. Survey, No. 250, 1905; see also Bull. U. S. Geol. Survey, No. 259, 1905. 
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over 2,000 miles. The United States Government has, for a number 
of years, maintained a coaling station on these islands, which is sup- 
plied from San Francisco at a cost of from $9 to $10 per ton. The coal 
supplied to the sugar plantations and other manufacturers probably 
costs $2 to $3 more per ton. All the coal imported is of an inferior 
quality and contains a large percentage of sulphur, which causes it to 
deteriorate upon exposure. Probably between 3 and 34 barrels of 
petroleum would equal the calorific value per ton of the best coal found 
in Hawaii. The development of a very large quantity of fuel petro- 
leum in California made it possible to introduce this fuel at a cost of 
-about 34 cents per gallon, or $1.35 per barrel, and as 34 barrels of 
petroleum is equal to 1 ton of this coal, the cost would be about $4.39 
for the quantity of petroleum necessary to equal 1 ton of coal. This 
reduces the cost of fuel more than 50 per cent, besides adding many 
other advantages resulting from the use of petroleum in a tropical 
country where the work of the stoker is especially onerous. It is 
highly probable that California petroleum will eventually become a 
great factor in the navigation of the Pacific by steamships belonging 
to the transportation companies and also by those of the United States 
Navy. The results of trials on numerous trading steamers on. the 
Pacific coust have been so eminently satisfactory that it is only a ques- 
tion of the supply for general introduction. 

The following table shows that there were 440,000 barrels of crude 
petroleum for fuel purposes shipped from San Francisco to the Hawaiian 
Islands in 1904: 


Exports of crude and refined petroleum to Hawaii from the United States in the years 1908 


and 1904. 
[Gallons.] 
| 1903. 1904. 
Kind of oil. AA MIC M 
, Quantity. Value. ; Quantity. | Value. 
"ATENTO 21,858,588 | $726,971 | 18,470,010 | 8610,957 
o 
NADIA 2. e544 vee ode etek Ad 262, 682 33, 412 243, 063 29, 709 
TiO RONG Seek ete eee ee Se ol ee coe 1, 372,570 | 203,803 | 1,015, 828 168, 490 
Lubricating and parat ses sete Sado Sea s LEG ves 131, 445 90, 232 139, 640 02, 658 


TO Ai 23, 625, 255 |1, 014, 421 | 19, 868, 541 891, 814 
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PORTO RICO. 


The following table shows the variety, quantity, and value of the 
petroleum products exported from the United States to Porto Rico in 
1902, 1903, and 1904: 


Exports of refined mineral oils from the United States to Porto Rico in the years 1902, 
1903, and 1904. 


(Gallons, ] 
1902. 1903. . 1904. 
Kind of oil. aad or eats A Se a a PIER IET M M 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Napo ds 16, 895 $2. 264 3, 463 $602 . 14,515 $2, 073 
Iluminating....................... 912, 501 90,259 | 1,063,041 123,947 , 1,096,751 132, 656 
Lubricating ....................... 75,195 i 25, 060 98, 520 15, 432 117, 702 23, 185 


Total oe cei per seeds 1,004,591 | 117,583 | 1,165,024 | 139,981 | 1,228,968. 157, 914 


FOREIGN COUNTRIES OF THE WESTERN HEMISPHERE. 


CANADA. 


Although there are a number of localities in Canada in which 
petroleum is known to exist, extending from Newfoundland to the 
Pacific coast, in Newfoundland and in the provinces of New Bruns- 
wick, Quebec, Nova Scotia, Cape Breton, Alberta, and British Co- 
lumbia, the main supply continues to come from Lamberton County, 
Ontario. 

The new Leamington field produced 25,241 barrels in 1904, which 
was an increase of about 24,000 barrels over that of 1903. This 
field is located near the former natural gas field in the southeastern 
portion of Essex County. The Moore field is noted for the first time 
with a production of nearly 37,000 barrels, and is located in Moore 
Township, Lamberton County, which county produced 85 per cent of 
the total output of petroleum in Canada. There were several new 
wells drilled in the New Brunswick field that were productive of a 
lubricating petroleum. A well producing 12 barrels of petroleum 
per day was drilled in southern Alberta, near South Kootenai Pass. 

There are numerous natural showings of petroleum and natural gas 
on the eastern flank of the Rocky Mountains, extending from the 
United States line to the Arctic Ocean, which in the future will, in all 
probability, produce large quantities of petroleum. 

One of the most important events in the history of petroleum pro- 
duction in Canada was the passing of an act by the Canadian govern- 
ment, June 8, 1904, reducing the duty on refined petroleum from 5 
cents per imperial gallon to 24 cents, and at the same time crude 
petroleum, which formerly paid 5 cents per imperial gallon duty, was 
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put on the free list; and the government also agreed to give a bounty 
of 14 cents per imperial gallon, amounting to 524 cents per barrel, 
on all crude produced, which has resulted in increasing the price paid 
the producer about 123 cents per barrel. 

For the last three years there have been active operations in New 
Brunswick near Mamramcook, a few miles south of Moncton, by the 
New Brunswick Petroleum Company. 

There are two fields now being operated 4 or 5 miles apart, known 
as the Dover and the St. Joseph’s College. In both of these fields 
there have been about 65 wells recently completed, 30 of which were 
completed in the Dover field and 35 in the original St. Joseph's Col- 
lege field. During 1904 from 18 to 25 of these wells were pumped in 
each of the fields, most of the production being from 30 wells, and 
amounting to about 50 barrels per day. "There is considerable varia- 
tion in the depths of the wells. 'They vary from 300 to 500 feet. 
Many of them have been torpedoed. The petroleum is found in a 
rather close sand rock. 

There are two varieties of petroleum produced, one quite black and 
the other dark green. The gravity is nearly the same, from 35° to 
37° Baumé, and the petroleum probably of a paraffin base. A refinery 
has been commenced. Very little has heen marketed. 


PRODUCTION IN CANADA. 


The following is a statement of the production of crude petroleum 
in Canada for the years 1898 to 1904, inclusive, by districts: 


Production of crude petroleum in Canada, 1898-1904, by districta. 


{Barrels of 35 imperial gallons, or about 42 standard gallons.] 


District. 1898. 1899. 1900. 1901. 1902. 1903. 1904. 


Petrolia ...........es00080..---- 513,179 | a528, 641 641,435 | 432,906 | 397,628 | 350,390 ` 278,299 
Oll Springs ..................-. 133,366 | b107,487 | 99,019 | 76,059 | 60,747 56,405 | 75,530 
Bothwell.... oec cure x tw 66, 404 65, 014 47, 405 52, 873 50, 141 48, 880 47, 64 
Dro, cdm EL x op epe Ns porre E |. 86,971 
Leamington.................... A PS PI AA uaa am d EE 1,190 | 25, 241 
DOT sr vtt 3,022 | 4, 791 10,585 | 8, 567 21, 483 14,217 
Thamesville..................- exuta keen quaere acca enc OEA Ai id 5,027 
Wheatley once fetes gc aid | ‘ivan ceeds TERCIO bnt Sisal ETE aves cm pie | 1,995 4, 490 
Raleigh ............e-2cecee0e- REOS PR A: ERES 2. | 1,161 — 3,24 
Plympton zi sedare trn AE ADMIRER RARIOR AES CU tela 
Dawn ...2...0ececeecececeeeees 5923 PIGH EH SOMME NIRE ridad ai CN TEMERE ER 
Euphemia..................... B o M ul dL de O e ced TERT ios 
LOMO tds Lt lt A —M AA 
Pelee Island................... E AS PORRO Mn DEVIS 1,023 
BIVihes W000» ioco osde Ti A EA REN MES AAA A 669 
o A, A A APER | QUERCUM. NEP | 97 

POW) AA | 750,000 | 704,794 | 692,650 | 572,416 ! 519,845 | 481,504 | 492,492 


| | | 
A A A A —— A A — —— 
a [neludes the production from Plympton. 
b Includes the production from Dawn, Euphemia, and Zone. 


730 MINERAL RESOURCES. 


MEXICO. 


Thus far only a limited quantity of petroleum is produced in Mexico, 
although numerous companies have developed petroleum. The scarcity 
of coal and the heavy Government tax, amounting to about $4.35 per 
barrel on crude petroleum and about $9.50 per barrel on refined 
products, are incentives to find 1t within the borders of the Republic. 

There are numerous seepages and showings of petroleum back on 
the main land and along the coast line of the Gulf of Mexico reaching 
from the extreme northeastern portion of the State of Tamaulipas to 
Yucatan. They are especially numerous north of Tampico, along the 
coast and extending west 50 miles to the foothills of the mountains. 
Numerous surface indications are also reported in the States of Oaxaca 
and Chiapas. The petroleum is generally of a heavy gravity and black 
in color. The most successful operation at this date is in the State of 
Tamaulipas, 50 miles west of Tampico, operated by the Mexican Petro- 
leum Company, where about 15 wells have been drilled and petroleum 
found at about 800 feet. Recently some of these wells have been 
drilled deeper, and at about 1,700 feet a lighter gravity petroleum 
was found, reported to have an output of 1,000 barrels per day. A 
nuniber of large iron tanks have been erected at this locality, and a 
refinery operated which produces asphaltum chiefly. In the State of 
Vera Cruz several wells have produced petroleum in limited quan- 
tities. Prospecting is still going on. 

There are good showings of petroleum in the San Juan Bautista 
district, State of Tabasco. Farther northeast, in the State of Cam- 
peachy, there are seeps and springs from which a superior quality of 
petroleum has been taken. The National Tehuantepec Railway has 
drilled a number of wells and in some of them found petroleum; and 
the company has arranged to drill some of them deeper, hoping for & 
larger flow of liphter gravity. There seems to be little doubt that this 
Republic will in the near future produce considerable fuel petroleum, 
whieh will in part replace the coal that is imported and the crude 
produced in Texas that is now used on some of the locomotives for 
fuel. 

The large percentage of crude petroleum imported into Mexico is 
owing to the small duty on that variety. 
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PERU. 


Peru is the only country in South America that refines crude petro 
leum and secures benzine and refined and lubricating products. The 
entire production, however, was about 40 per cent of the quantity 
imported from the United States during 1904. Details of the varied 
conditions of the industry have been discussed in previous reports. 

There are works at Talara and Zorritos. The fuel petroleum pro- 
duced at Talara is exported into Chile and there used as fuel on the 
salt-hauling railroad of Tarapaca. 

There were 12,270 tons or 73,500 barrels of crude petroleum reported 
as having been exported from Talara in northern Peru into Chile, 
replacing the coal that was formerly imported. 

The following statement of the production of petroleum in 1904, in 
the Zorritos oil field of Peru, furnished by Mr. Faustino G. Piaggio, 
who is operating in that field, shows that the production of crude 
petroleum was 2,080,000 gallons; of refined, 365,000 gallons; and of 
. benzine and gasoline, 46,200 gallons. 


Production of petroleum in Zorritos oil field of Peru, 1896-1904. 


[Gallons.] 

Year. cride De: Itefined. rol and gaso- 
1ROG MENOR NR AE EE aA 1,996,520 608, 900 896, 450 4, 560 
A AS IN NAAA 2,874,980 | — 959,615 | 964,680 7,940 
O O | 2, 880, 000 | 600,000 ' 1,250,000 8, 350 
E O A A ORIUNDUS "3,745,000 806,900 — 2,541,000 11,220 
TIBET REN | 4,825,000! 400,000 ............. 13,000 
c MEM -——— ——— €€—À | 3,135,000 , 282,430 |........... 19, 060 
A A O tru cr tUa Ud | 2,489,500 | 378,250 |............ 25,920 
D RACER A IN alesse den 2, 060, 000 | a276,100 |............ 61,745 
I ERR O REPE 2, 080, 000 | a 365, 000 NN 46, 200 
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FOREIGN COUNTRIES OF TIIE EASTERN HEMISPHERE. 


RUSSIA. 
OPERATIONS IN 1904. 


The total production in Russia during 1904 was 78,500,905 barrels, 
an increase over that of 1903 amounting to 2,909,049 barrels. "There 
was a decline in the production for the two years previous to 1904 
amounting to over 4,500,000 barrels per year. Nearly 94 per cent of 
this decline came from a limited area near Baku on the Caspian Sea. 
Near the close of 1904 there was a disastrous strike and an oil fire of 
incendiary origin, which made the production for December nearly 
4,500,000 barrels less than that of November. "The strike which had 
for some time interfered with active operations occurred on December 
26, and continued until after New Year's. In the meantime 129 rigs, 
mostly producing wells, were destroyed, involving an immense loss of 
structures and of crude petroleum. 

There were 239 wells completed in 1904 at an average depth of 1,260: 
feet, whose average production was 384 barrels per day. In 1903 
there were only 189 wells drilled to an average depth of 1,296 feet, 
whose average production was 317 barrels per day. The falling off of 
the production of the flowing or spouting wells amounted to but 54 
per cent of the production in 1904 as compared with 9 per cent in 
1903. There were 1,555 producing wells that at times produced 
petroleum in 1904. At the close of the year there were also 1,143 
wells standing idle; in addition 327 were being cleaned out and 
repaired; 2/9 more were being drilled; 66 were being drilled deeper; 
and 31 were trial pumping wells. 

The total quantity of petroleum exported was almost identical with 
that of the previous year, but considerably less than in 1902. There 
is therefore a large accumulation of refined products, mostly kerosene, 
at Batoum. Of the refined products Russia only consumed 5,780,000 
barrels. On the other hand, the consumption of fuel oil or mazoot, 
which is crude petroleum from which a small percentage of the lighter 
products has been removed by distillation, amounted to nearly 
35,000,000 barrels. There was a general increase in 1904 in the price 
of erude and refined products, amounting to about 40 per cent over 
that of 1903. However, the question of prices can not always be 
relied upon, as there are constant sales at ¡ess than the price quoted as 
current. 

The market was generally depressed throughout the year. One of 
the depressing effects during 1904 was the large increase in the pro- 
duction of crude petroleum in the United States and the decline in the 
price of export petroleum. The internal troubles in Russia and the 
increased demands by laborers have caused a general depression in 
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business, which has had its effect in the petroleum district. Owing to 
the great demand for Russian petroleum for liquid fuel, nearly 50 per 
cent of the production is consumed for that purpose. 

The Grosni field, which has produced for several years, showed a 
considerable increase in production in 1904 over 1903. The new 
Berekei field, 170 miles north of Baku, mentioned last year, has devel- 
oped a flow of hot salt water, which has interfered with the producing 
wells, and the outlook is rather discouraging. 

Tbere are indications of the possibility of the island of Tcheleken 
becoming an important factor in the petroleum world. Most of the 
preliminary work has been completed, and there are already many 
reports of oil strikes in different parts of the island. Messrs. Nobel 
Brothers have begun to erect four large iron tanks, and the equip- 
ment of the electric central of this company has been advanced so far 
that it will be soon completed. The company sent several wagon loads 
of paraffin prepared from Tcheleken oil to St. Petersburg, and the 
quality is considered excellent by consumers. 

During the last two years petroleum has been found in wells 
recently drilled in the western portion of Turkestan, Central Asia, 
province of Ferghana, district of Tehimion. The quality is shown by 
analysis of Mr. Rojosine to be midway between American and Rus- 
sian crudes. The specific gravity is 87; equal to 31? Baumé. 

The island of Sakhalin lies on the southeastern border of Siberia 
immediately north of the Japanese island of Hokkaido or Ezo. Petro- 
leum deposits are reported in both the southern and the northern 
portions of this island. According to the description of the mining 
engineer, L. Batzevitch, deputed to Sakhalin in 1889, the petrolifer- 
ous area is situated on the northern extremity of the island on the 
eastern slope of the mountain range which traverses the middle of the 
island from north to south, and here are to be found outcrops of 
petroleum and deposits of asphalt. For determining the character of 
the formations several shafts were sunk, and it was ascertained that 
by their geological age the formations belong to Miocene deposits of 
the Tertiary system; and, as is the case in most oil fields, here also are 
to be noted anticlinal folds in the strata. 

Analyses have been made which have proved that Sakhalin crude oil 
has a specific gravity at 17.59 C. of 0.899, and represents an oxidation 
of a lighter crude to be found ata greater depth. The specific gravity 
of the fractions suggests Baku oil, and the fractions received up to 
250° C. represent a high-class illuminating oil, of which a yield of 
about 30 per cent can be obtained from the crude. 

The petroleum deposits in southern Sakhalin are situated among the 
hills covered with bogs on both banks of the river Niuta, and the 
petroliferous formation is covered on top with deposits of recent 
origin. The oil comes out on the surface in the valleys. It stretches 
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along for a distance of 2 miles, forming a continuous row of large and 
small shining black patches, which stand out clearly among the sur- 
rounding verdure. The width of this belt is only several sagenes. It 
is presumed that the oil pools were formed in those places where the 
axis of the anticlinal running from north to south has been washed 
away and the oil-bearing formation appears on the surface. The 
deposits on the river Niuta have not been worked yet, but claims are 
already staked out, and Mr. Kleie, who has secured a concession about 
25 miles from the town of Niutovo, has already made arrangements 
with an English company for its development. 


PRODUCTION IN RUSSIA. 


Production of crude petroleum in Russia in 1903 and 1904, by fields. 


Field. | 1903. 1904... 
Poods. Barrels. Poods. Barrels. 
Baks ondeci is ee a og She A d Ae ees 596, 581, 155 71,618, 386 611,115, 445 73, 723, 290 
GHOST A A eu c tobe: 33, 094, 000 3,972,870 | 39,797,095 | 4,777,615 
A NEN 629, 675, 155 | 75,591,256 | 653,912,540 | 78, 500, 905 


Total production of crude petroleum in Russia, 1897-1904. 


[Barrels of 42 gallons.] 


Year. Baku. Grosni. "m Total. 
jr MP c 51,645,568 | 2,754,000 | 54,399, 568 
S MT ——————Rm 59,409,357 | 2,200,000 | 61,609,357 
py Rer 63,045,909 | 2,906,059 | 65,954,968 
di sm ^o 79,120,403 | 3,658,924 | 75,779, 417 
CON | 80,977,638 | 4,190,918 | 85,168,556 
E PS ANO A A EII 76,414,045 | 4,125,999 | RO, 510, 044 
Dl TERM 71,618,356 | 3,972,870 ¡ 75,591,256 


A O Ot MDC De 73,723,290 | 4,777,615 | 78, 500, 905 
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Comparative production of crude petroleum of Russia and the United States, 1894-1904. 


[Barrels of 42 gallons.] 


Russia. . United States. Produc- 

SSS ——| ELM M Ou LM m! 
Russia in 
Percent- Percent. , Percent- 

Year. ag = age of 

Produc- Gain or age oi Produc- : age of ~ 

tion. loss. gain or tion. | Gain or loss. | ¿an or DoE 

loss. loss, uen o 

United 

| States. 
jt: Pm AAA m eis | 49 344,510 P ocurren Ris ROREM nop EN 
IBOB. Le usievec REDE 46, 140,174 |+9, 764, 746 +26. 8 | 92,892,276 | + 3,547, 760 + 7.19 | 7.2 
Io cara dd 47,220,633 |+1,080,459 | + 2.3 | 60,960,361 | + 8,068,085 | +15. 25 77.4 
y A 54, 399, 568 |--7,178,935 | +15.2 | 60,475,516 | — 484,845 | — .80 89.9 
1898 RT 61, 609,367 |--7,209, 780 | +13.3 | 55,364, 233 | — 5,111,283 | — 8.40 111.3 
159 AA cocto DRM 65,954, 968 |- 4,345,611 | + 7.05 | 57,070,850 | + 1,706,617 | + 3.08 115.5 
1900 ito tati 75,719,417 |--9,824,449 | +14.9 | 63,620,529 | + 6,549,679 | +11.50 119.1 
Tibia iei id 85, 168, 556 |--9,389,139 | +12.4 | 69, 389,194 | + 5,768,665 | + 9.07 122.7 
O nents 80, 540, 044 | —4, 628, 512 — 5.4 | 88, 766,916 | +19, 377, 722 +77, 91 90.7 
1909... sas 75,691,256 | —4, 948,788 | — 6.1 100, 461, 337 +11,694, 421 | +13.13 75.25 


jr M —— 78, 500, 905 |+2, 909,649 | + 8.85 117,063, 421 +16, 602, 084 | +16. 52 67. 06 


Percentages of world’s production of petroleum in 1901, 1902, 1903, and 1904, by countries. 


1901. | 1902. | 1903. | 1904. 


E e SSS e 


Percentage of total crude petroleum produced by Russia ............ 51.49 | 43.50 | 38.73 | 35. 82 
Percentage of total crude petroleum produced by the United States.| 41.97 | 47.94 | 51.46 | 53.42 
Percentage of al! other countries producing petroleum .............. 6.54 | 8.56 | 9.81 | 10.76 


To e rescatada o Re Dee 100.00 | 100. 00 100.0 | 100. 00 
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AUSTRIA-HUNGARY. 


PRODUCTION. 


The production of petroleum in Galicia in 1904 was 827,117 tons, or 
5,947,383 barrels, as compared with 5,934,475 barrels in 1903, a gain 
of 712,908 barrels. 

The remarkable production of the deep wells near Boryslaw has fur- 
nished a large percentage of Galicia’s increased production, which has 
more than doubled in the last four years. 

Boryslaw has long been noted for the production of ozocerite or 
natural paraffin, which is mined by shafts. There were previously a 
number of wells producing petroleum in the vicinity, but their capacity 
was small. During 1902 a test well was drilled to over 900 meters, 
which began spouting at the rate of 3,000 barrels per day. A rapid 
development soon followed, and numerous large producers at the 
increased depth were secured. 

During the latter portion of 1904 there was considerable falling off 
in the production of this field, which was more than made good by the 
discovery of the new pool near by, called Tustanowice, 3 miles distant, 
in which are also deep wells that show quantities similar to the original 
wells in the Boryslaw pool. Nearly all of these wells flow naturally. 

One new pool was opened in 1904, known as the Rozi field, not 
far from Rowne. The first well in this field tapped the producing 
sand at 859 meters in October, 1902, and at the close of 1904 had pro- 
duced about 10,000 tons. Well No. 2 was drilled in October, 1903, and 
by the close of 1904 had produced 10,660 tons; well No. 3 was struck 
in April, 1904, and by the close of the year had produced 6,425 tons; 
well No. 4 was a large producer, and struck the pay in June, 1904, at 
922 meters, and began to produce at a remarkable rate. This well 
at the close of the year had placed 29,527 tons, or 175,000 barrels, in 
tanks to its credit. The outlook for 1905 is very promising for this 
new field, as there were 46 drilling wells at the close of 1904. 

There was a total of 294 wells drilled and drilling in Galicia in 
1904, and 47 wells were abandoned, most of them permanently, mak- 
ing 341 operations. The average depth was about 800 meters. Thirty- 
three wells were drilled to more than 1,000 meters, 2 to over 1,100 
meters, and 1 deep well was drilled over 1,200 meters. 

Nearly all the wells are drilled in Galicia by the Canadian rod 
method. A few used the water flush system, and one was drilled by 
the Wolski hydraulic boring ram. The additional cost of the latter 
svstem does not compensate for the time saved over the Canadian 
system. 

The production of the wells varies greatly with their age and the 
general character of the field. The largest productive well in 1904 
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was in the old district of Potok, which produced nearly 46,000 tons 
during the year. 

The stocks of petroleum at the beginning of 1904 were 202,816 
tons, to which there were added 222,251 tons during the year, making 
425,067 tons, about 2,600,000 barrels, on hand at the close of 1904, an 
increase of 109 per cent. Of this total 40 per cent is held in'tanks at 
Boryslaw. 

The Petrolea Company was recently organized to erect tanks and 
store petroleum, and now owns 37 iron tanks, with a capacity of 
157,250 tons. There are also numerous tanks erected at many of the 
producing fields and at railway shipping points. 

Two new pipe lines were built from the new field of Tustanowice to 
the railway at Boryslaw, and another from Wielopole to Zagorz during 
the year. 

The average price per metric centner in 1904 was 2.55 florins, as 
compared with 2.82 florins per metric centner in 1903, a decrease of 
about 10 per cent. 

During 1904 no less than 328,000 tons of refined oil resulted from 
the operations at the refineries, as against 294,000 tons in 1908 and 
272,000 tons the preceding year. This increase has naturally been 
disposed of in the export trade, for, as is well known, the home 
deniand for kerosene can not be extended to any material degree. In 
the export trade the figures for 1904, when compared with those of 
1903, show an increase of about 80 per cent. The present total num- 
ber of refineries in operation is 90, of which 54 are situated in Galicia 
and the rest in other parts of the Austro-Hungarian Monarchy. 
Therefore the quantity of oil refined by many of the Galician refineries 
is comparatively small. 

The data given in the following tables show the development of the 
Galician petroleum industry. 

H. Doc. 21, 59-1——347 
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The statistical bureau of the Petrolea has published the following 
figures of the crude oil production in Galicia in 1904 (in metric tons): 


Crude petroleum production and. stocks in Galicia in 1904, by districte. 
[Metric tons.] 


e + 


Quantities for- |] ons Socis 
Localit Produc- warded. sumption On Dec. 31, 1904. 
Out- waste. 1, 1904. Out- At 
Petrolea.| siders. | Petrolea.| siders. | wells. 
Western Galicia: | 
Potok............... 22, 864 10, 457 19,367 |.......... 11, 784 4,557 267 |........ 
Rogi ferus 47,991 35, 483 | 787 245 40 11,106 IAN dewexasss 
Równe.............. 2, 456 2, 734 | 38 | 22 511 | 172. A A 
Tarnawa-Wielopole.| 10,708 9, 335 B04 RENE EIN 112 867 |........ 
Krosno.............. 48, 228 29,144 | 15; 332 ia 626 4,378 |... ssec oe eo ee 
Other localities ..... 94, 441 3,061 27,429 1, 250 6, 109 331 8,479 l........ 
Total.............. 166, 227 90, 214 | 63, 797 1,517 19, 070 20,656 | 9,113 prom... 
Eastern Galicia: oe GL ER po MES MILES LS 
Boryslaw ........... 546,018 | 225,896 | 121, 856 19, 200 162,149 | 324,566 6, 449 10, 200 
Schodnica .......... 72,627 | 42,325 | 12,689! 2,227! 12,900 | 24,685 | 8,712 ........ 
e A 27, 421: 18,851 | 1,503 841 17, 969 21,228 467 |........ 
Mraénica ........... 4,915 1, 446 4, 702 484 2,203 | 100 386 |........ 
Other localities ..... 9, 909 284 8, 536 1,090 463 |.......... 462 |........ 
Total... ouk 660,890 | 288, 802 149, 286 23, 342 195,745 | 370,529 | 11, 476 10, 200 
estern and eastern | | | 
Galicia together ...... 827,117 879,016 | 213,083 24,859 | 214,815 | 391,185 | 20,589 | 10, 200 


The predominating part of the production still belongs to Boryslaw, 
which last year contributed 66 per cent of the total. Then follows the 
still productive Schodnica. In the third rank comes Rogi, where the 
total production, properly speaking, is obtained from four wells of 
the Actiengesellschaft für Naphta Industrie. Under the collective 
name of Krosno in this table are included the Weglowka, Kryg, 
Humniska, Kobylanka, and Lipinki fields, situated in that district, 
while other localities in west Galicia include the districts of Wankowa, 
Harklowa, Wojtowa, Spas, and Paszowa. . 
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Crude petroleum vroductiun in Galicia in 1904, by awtricts ana months. 


Locality. 


Western Galicia: 


Locality. 


Western Galicia: 


.<“.o...o... e... eo. no. no. ne. eno... .e.: 5:00:00. 
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[Metric centners.] 
"e F MEE March April. May. June. 
| 
| 20,060 | 19,840 | 21,686 | 20,670 | 20,912 | 20,857 
18,600 | 11,725 | 18,100 | 14,600 | 25,975 | 82,700 
| ,,00| 2,728 2,87, 2,207] 2,888 2, 381 
1,519 1,495 | 1,765 2, 106 3, 603 3, 688 
44,169 | 40,742 | 34,206 | 38,845 | 42,482 | 42,655 
80,617 | 30,178 | 30,526 | 80,850 | 31,18) | 30,710 
464,288 | 465,836 | 464,755 | 434,244 | 435,897 | 453,780 
59,061 | 61,247 | 65,886 | 61,169 | 60,505 | 58,928 
19,515 | 24,502 28,907 | 28,857 | 19,626| 21,888 
5,050 | 5,050 | 5,060 | 4,060 | 4,250 3, 700 
| 7,200 | 7, 950 8, 850 8, 830 9, 592 8, 392 
| July August. | Septem. October eee ei 
| 11,932 | 18,867 | 18,195 | 19,000 | 17,054 19, 628 
| 74,560 | 61,650 | 58,200 | 46,800 | 40,060 | 37,450 
| 1,58 | 1,990 | 1,721 1,492 | 1,007 1,559 
9,919 | 10,778 | 18,648 | 11,200 | 28,140| 24,222 
| 37,585 | 36,937 | 40,502 | 45,278 | 39,708 | 39,710 
| 23,900 | 24,060 | 27,080 | 27,880 | 80,880 | 28,200 
401,721 | 482,400 | 420,066 | 459,875 | 451,968 | 528,350 
| 58,470 | 66,416 | 60,100 | 60,100 | 59,500 55, 441 
20,082 | 27,848 | 26,219 | 26,150 | 19,200 | 22,012 
' 870| 3,700 | 8,700 | 8,700 | 3,600 8, 600 
| 8,664 | 8,245 | 8,897 | 7,666 | 7,628 7,680 


In the following table is given a statement of the production of crude 
petroleum in Galicia from 1886 to 1904, inclusive, as ascertained by 
the statistical bureau of the Galizischer Landes-Petroleum-Verein, 


Production of crude petroleum in Galicia, 1886-1904. 


Lemberg: 
Year. Quantity. 

, Metric Barrels of 
centners. | 42 gallons. 
pi.. P c MT 425, 400 805, 884 
A eae ce ise Sec: 478, 176 343, 832 
(I TR | 648,824 | — 466,597 
E RE |! 716,595 | 515,268 
IM e E 916, 504 659, 012 
A ccs Deedes | 877,174 630, 732 
A A $ 898, 713 646, 220 
E E E E T 963, 312 092, 669 
1894 A Lao 1, 320, 000 949, 146 
IBID. ias 2,020,720 | 1,452, 999 


Year. | 


«.. e. 0.05. .2£2- 0000000 «<<. ..<.o. 


:...... o. ee ee ee ee 


....one.... e... ...nbke.o..o.o 


oenoennnaeno noc. .o....., 


Lee... n...n. ne. e... ... 0.02%. 


Loros e. .o..n. o. e. e. e. L.OCM.LTL...o.o 


>.eo neo... ore... n...n..o...e. e... 


Lorna er. n.....0... 0... sence 


e... o... <e.....o ono. caes 


Quantity. 

Metric Barrela of 
centners. | 42 gallons. 
8, 397, 650 2, 448, 080 
3, 096, 268 2, 226, 368 
8, 304, 510 2, 876, 108 
8, 216, 810 2, 818, 047 
8, 263, 840 2, 346, 505 
4,522, 000 3, 251, 544 
5, 760, 600 4, 142, 169 
7,279, 710 5, 284, 475 
8, 271,167 5, 947, 883 
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ROUMANIA. 


OPERATIONS IN 1904. 


Roumania for the last three or four years has made great strides in 
the development of its petroleum resources. In the four years end- 
ing with 1904, it has doubled its production. 

The production of crude petroleum in 1904 was 3,572,625 barrels, as 
compared with 2,763,117 barrels in 1903, a gain of 809,508 barrels, or 
25 per cent. To this may be added 50,000 tons which were consumed 
under the boilers in operating and drilling wells. 

The production is still, however, but a small part of what the natural 
resources of Roumania are capable of producing for many years in 
the future. Gradually the improved methods of production, trans- 
portation, refining, and marketing are being introduced, which must 
sooner or later result in this country becoming a much more promi- 
nent factor in the world's markets than it is at present. The great 
broad curving base of the Carpathian Mountains causes many minor 
swells in the strata which follow along their flanks, producing ideal 
conditions for the accumulation of petroleum over many miles of area 
within reasonable depth. A considerable portion of the petroleum 
continues to be raised in shafts or hand-dug wells. 

One of the serious conditions which, in a measure, retard production 
is the unsatisfactory method of transporting and marketing the refined 
products. Roumania is centrally located geographically and borders 
on several countries, and were it not for the stringent laws and taxes 
regulating the exportation, Austria and Germany alone would con- 
sume its entire production and very much more. It is to the interest 
of Roumania to facilitate the development of this industry, as the 
residuum of the refined products is almost its only source of fuel, for 
which it now depends largely upon foreign countries. 

The price paid for crude in 1904 was slightly greater than in 1903, 
amounting on an average to 30 francs per ton. There was a slight 
decline in the value of the manufactured products marketed during 
the year. 

The district of Prahora continues to be by far the largest productive 
section in the Kingdom, and in 1904 it produced 91.6 per cent of the 
total output. The district of Daniboritz produced 5 per cent, Buzeo 
1.6 per cent, and Bacan 1.4 per cent. 

The refineries consumed 391,387 tons of crude and produced 109,510 
metric tons of refined illuminating petroleum and 62,218 tons of ben- 
zine, which is a much larger proportion of benzine and illuminating 
petroleum than was secured in former vears. 

There was an increased consumption of residuum and crude for fuel 
purposes on locomotives and steamboats on the Danube. The con- 
sumption from this source was not less than 50,000 tons during 1904 
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A considerable proportion of the petroleum produced in Roumania 
is hoisted out of shafts or pits from 500 to 800 feet in depth. The 
drilled well is fast taking their place, and there were 1,164 feet of 
shafts abandoned in 1904, 195 were in preparation, and 744 were pro- 
ductive. Of the drilled wells, 150 were abandoned during 1904, 114 
were worked upon, and 224 were productive. 

On September 24, 1904, a very remarkable well was drilled in on lot 
No. 65, Campina, belonging to the Steaua Romana Company. This 
well, at a depth of 1,150 feet, began to spout furiously out of the 12-inch 
casing, throwing out petroleum, sand, and stones to a height of from 
300 to 350 feet, and inundating a large area around the well. It is 
estimated to equal 500 wagons of sand, stone, and petroleum. The 
flood of petroleum went down the highway and was mostly saved by 
the construction of temporary dams over the ravines. The eruption 
lasted 16 hours and then ceased, and the well was brought under control 
and, after being cleaned out, began to flow at the rate of 125 wagons 
per day. The prospective undeveloped territory of Roumania has 
lately attracted the attention of foreign capitalists and financiers. 
German, French, Belgian, Holland, Austrian, and American capital- 
ists are all represented. The Government is interested in the devel- 
opment of the petroleum resources of Roumania, and many millions 
have been expended in the purchase of foreign fuel in past years. 

Many of the tables of production, refining, consumption, and export 
were published by the Monitor of Petroleum, Bukharest, Roumania, 
after being prepared by Mr. C. Alimanestiano, director of the depart- 
ment of mines. 

PRODUCTION IN ROUMANIA. 


The production of the last twelve years was as follows: 


Production of crude petroleum in Roumania, 1898-1904. 


[Metric tons. | 

DODGE Ri i i P 
Year. Quantity. Year. Quantity. 

[ S ee X ew Us | mE 
1608 A eset RAIL AEEY NOM a = 250,000 
D T E E E EE S WE O E o E E S 250,000 
A A a sated Cl UR Cone 270, 000 
ÍROS A A RETO ODO Idea 310,000 
O A A 1900. Legat Gack teu ie credits sty eer ee ote 884,302 


A O RETURN 180, VOU | A IN 496, 888 
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GERMANY. 


OPERATIONS IN 1904. 


At this writing the complete returns for Germany have not been 
received covering the entire year 1904. 

The quantity reported by most of the companies was 89,606 metric 
tons, equal to 637,832 barrels, valued at 5,804,000 marks, equal to 
$1,392,960. It is possible that complete returns will increase the 
quantity to slightly over 90,000 tons. There was u large gain in the 
production of 1904 over that of 1903, which latter was 62,680 tons, 
valued at 4,334,000 marks, owing to the increase in the production 
near Weitze, in Hanover, which began with 1900, since which date 
the production has about doubled in quantity. In this field about 60 
wells have been drilled, 28 of which are producing. Their depth 
ranges from 450 to 1,400 feet. The petroleum produced from the 
deeper wells is considerably lighter in gravity than from wells less than 
1,000 feet in depth. The field is troubled with quantities of salt water 
near the productive horizons, which hampers the successful production 
of many of the wells. Theother productive field is 300 miles southwest, 
in the province of Alsace, near Pechebroun, and has for many years 
produced from 140,000 to 150,000 barrels annually. Both of these 
localities produce mainly & dark, heavy petroleum which varies from 
0.93 to 0.95 in specific gravity, or from 20? to 17? Baumé. 

Nearly all the crude produced in both of these fields is refined, and 
produces about 40 per cent of an excellent lubricating petroleum, from 15 
to 20 per cent of spindle oil, 5 per cent of dark illuminating petroleum, 
6 per cent of light illuminating petroleum, and 5 per cent of heavy 
benzine. The remainder, about 26 per cent, is asphaltum and loss. 

The heavy import duty levied by Germany encourages the develop- 
ment of the home industry. "The present import duty on illuminating 
petroleum is 6 marks per 100 kilograms; on lubricating petroleum it is 
10 marks per 100 kilograms; petroleum intended for industrial pur- 
poses is duty free, except for the manufacture of lubricating, illumi- 
nating petroleum, gas, and that intended for cleaning, refining, or 
distilling in domestic manufactures and certain products thereof. 

There has been a considerable amount of competition to supply 
Germany with illuminating naphtha and lubricating petroleum 
between the United States and Russia; lately Galicia, Roumania, and 
the Dutch East Indies have also marketed an increasing quantity of 
their manufactured products in Germany. The United States, owing 
to the superior quality of the illuminating petroleums and the superior 
organization of distribution, has for a number of years furnished 
about 70 per cent of the imports. In the year 1904 the United States 
furnished 71.2 per cent of the imports of petroleum into Germany; 
Russia, 17 per cent; Austria-Hungary (Galicia), 4.7 per cent; Dutch 
East India, 4 per cent; Roumania, 2.5 per cent; leaving 0.6 of 1 per 
cent to be furnished by the other countries. 
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PRODUCTION IN GERMANY. 


The production and value of petroleum in Germany from 1880 to 
1904 is shown in the following table: 


Production and value of petroleum in Germany, 1880-1904. 


Quantity. | Value. 
Yon Metric | Barrels (42 | Marka, | Dollars 
AER IR IAN IIA 1, 309 9,310 169, 000 38, 160 
A O | 4, 108 29, 219 526, 000 126, 240 
A a a Pe Erat rem PIE S IF 8, 158 58,025 751, 000 180, 240 
APRA AA NI ADT RIORUM RR 3,756 26,708 | 352,000 84, 480 
RAI PI E A ES RIDE €, 490 46, 161 551, 000 132, 240 
y RN SPICE AI TE DN JD HEC 5, 815 41, 360 471, 000 113, 040 
AREAS AMA EP 10, 385 73, 864 962, 000 230, 880 
o e 10, 444 74, 284 933, 000 223, 920 
AA A Be e ER. PRTA. 11,920 84,782 | 1,028,000 246, 720 
ME Loro O POL del 9,591 68,217 881, 000 211, 440 
A AAA IA 15, 226 108,296 | 1,242, 000 298, 080 
ES AO AP 15,315 108,929 | 1,195,000 286, 800 
E AA EO LEN ARA AE ER 14, 257 101, 404 880, 000 211,200 
A A IÓ 13, 974 99, 391 783, 000 187, 920 
RP ES A A 17, 232 122, 564 972, 447 283, 387 
Do O E IE ect 17, 051 121, 277 962, 455 230, 989 
IN AR A IN IN 20, 395 145,061 | 1,188,511 285, 243 
O A E PIDO 23, 303 165,745 | 1,396, 444 335, 147 
AMM A IA A 25, 789 183,427 | 1,578,208 378,770 
Los RICAS Sp T PPP NU Nr A 27,027 192,932 | 1,577, 456 378, 589 
DO ERROR T COGIT e EEEE SAE septation = cece ee 50, 375 858,297 | 3,726,086 894, 261 
A eEPLOi S UR E E VEN AE NEU FANS 44, 095 . 813,630 | 2,950,478 708, 115 
OR Loo oid E A Cu usse peus 49, 725 353,674 | 3,351,000 804, 240 
OU etta duo red Vane x vai Rc RU E LEO PV EE 62, 680 445,818 | 4,334,000 | 1,040,160 
ARA sav Rc a1 s bbc qued 89, 606 637,332 | 5,804,000 | 1,392, 960 
a One metric ton, crude- 7.1126 barrels. bOne mark taken as=24 cents, 


Production of petroleum in Alsace- Lorraine, 1880-1908. 


Quantity. Quantity. 
VERS Á— Barrels. Tem p Barrels. 
PM Scop AA | 1,03 T0 1| 380€ AAA 12,942 92, 051 
(C AAA AI E 1,237 E291 TED ooo itas se tore dal 12, 609 89, 683 
sa 2, 169 AE RA Rosas 15, 632 111, 188 
Ii T ARAS te 1,198 ER. 0 ER icit aca 15, 439 109, 812 
PR 2,775 18,007 || AAA 18, 883 134, 310 
e AR eins apenas 3, 087 1,986 ia 20, 708 147, 250 
Wi METRE NOE ER I ND 7,696 54, " o NC IA 23, 232 165, 237 
DIM PO 7,892 EUNT. BART TRE 23, 554 167,530 
NEL. ons Ama cedat 9, 150 A A RECS 22, 597 160, 723 
SA AA: 6,592 | 46,759 || 1901 ..... scene 19,997 | 142,230 
DEO Loco teretes eda | 12,977 0 80071 Moni Laits «ok 20, 205 143, 710 
IS | 12,817 67-15 II 20, 947 148, 988 
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Quantity and value of petroleum products imported into and exported from Germany, 


1880-1902. 
Imports. Exports. 
Year. PELIS [1D CL LG A eG ape ee US C ee 
Quantity. Value. Quantity. Value. 
Metric tons. | 1,000 marks. | Metric tons. | 1,000 marks. 
E A RU ERR 143, 239 54, 222 4,72 2,753 
A saben F 193, 453 63, 889 5, 443 3, 242 
A ÓN 184, 834 56, 455 5, 162 8,077 
MB cons A ANA! 208, 770 67, 357 5, 299 3,278 
E eee A Ete eet, 239, 732 73, 998 4,415 2, 482 
| DERI 256, 900 75, 986 602 208 
A ae hE Nye ade : 231, 849 61, 466 430 175 
T ERUNT E UE RR A ERR IR 272, 432 67, 374 430 168 
I. MRNA A UC RC PN | 302, 616 92, 230 633 280 
S NNI PUER DIEI M EORR TON | 339, 659 90, 224 427 167 
"Dr A A E | 355, 458 83, 700 255 110 
A MICE RNC 373, 564 77, 098 236 98 
D ese x eben te A cns Aesth, 409, 610 73,076 181 66 
(C MARMORA | 425, 373 66, 494 302 140 
NN dr edad e ELA | 433, 040 53, 027 768 270 
A S NOE BRE DEEP UEM 450, 865 76, 130 1, 966 496 
A A ane dee doe. | 477, 869 74, 367 1, 645 677 
v RM NUNC ad ERN 516, 703 62, 402 4, 584 1,132 
D rrr ME 527,415 80, 025 3, 801 891 
NS ee en EN 536, 862 97, 109 3, 464 1,165 
EEEE EE A wet o ade | 658, 662 107, 050 8, 496 1, 355 
A RN EC j 554,468 |............-- 3,484 | cosscacecesss 
1 MR ROC NEP EROR TENDS 568,953 Uca | 3,729 | ceccecescsi as 
ITALY. 
OPERATIONS. 


The center of the petroleum production is at present the Emilia dis- 
trict, and particularly the wells in the valley of the Chero, at Velleia 
and at Montechino, besides those lately taken up at Raglio, in the val- 
ley of the Trebbia. Other localities of the Emilia are also productive. 

Another center of production is at Tocco da Casauria (the Abruzzi), 
in the valley of the Pescara, district of Rome. 

The refining takes place particularly at Fiorenzuola d’Arda, in the 
Province of Piacenza. The production in 1903 was 17,876 barrels, 
valued at $7.96 per barrel, amounting to $142,298. This high value is 
due to the fact that a very fair grade of petroleum is produced and that 
the duties levied by the Kingdom and cities are very high. The duty on 
petroleum, crude, is 8 lire per quintal; petroleum, refined, 48 lire per 
quintal; paraffin, 15 lire per quintal. On other goods containing 
petroleum the duty is established after an analysis made at the time of 
entry. There is also an octroi duty for each town, which in Rome is 
6 lire per quintal, 1 lire being equal to 19.3 cents, and a quintal to 
220.46 pounds. 
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GREAT BRITAIN. 


Petroleum and natural gas are both known to exist in certain local- 
ities in England, but thus far no large reservoir has been found. For 
the last seventeen years or more there has been some production from 
a coal mine in Derbyshire, which is given in the following table. 
None, however, has been reported for 1903 and 1904. It is also found 
in small quantities in Lancashire and Shropshire. There are a num- 
ber of localities in which petroleum and natural gas have been found 
in small quantities, but little has been done in the way of testing by 
drilling deep wells. Some natural gas with showings of petroleum 
has recently been developed at Netherfield, in Sussex. 


PRODUCTION AND VALUE. 


The mineral statistics of the United Kingdom give the production 
and value of petroleum from 1886 to 1902 as follows: | 


Production and value of petroleum in Derbyshire, England, 1886-1902. 


Production. | Value.a 
Year. ys , > > 

a ee cunts [bolas 
|. O T 43 314 129 627 
BBR ace reU E ENS BER Cp WX RR Od e QE EE ARR RE ADE 66 482 99 481 
A UP TREE 35 2258 EDS, A 
ji. SCENA EN RCRUM | 30 219 45 219 
(MEME ECCE A | 35 256 52 253 
NN 100 731 150 729 
jo ———— "e——— —— 218 1,594 409 1, 968 
IBS ooo A ee LRL ETE 260 1,900 | 488 2, 372 
A A O 49 358 | 92 448 
E A Rn Den A 15 110 | 28 136 
ho RN TN | 12 88 29 141 
Do PPM A i 12 RE | 29 141 
o TH EE ET I A sessed 6 44 14 68 
o A RA 5 i 12 | 58 
O teres d uds Co Pose ausit eus AA ERE rRNA | Mb DU 
O A CES ONERE ROREM EE REDE | 8 59 19 92 
|| Mun ECCE | 25 194 60 290 


a Value at wells. £1=§$4.86. 
SHALE OIL. 


This industry has continued, notwithstanding the severe competition 
from the natural products of the United States and Russia. The com- 
bined production of all the shale-oil industry in Scotland and England 
amounts to about 320,000 barrels of oil and paraffin, besides about 
32,000 tons of sulphite of ammonia, annually. The industry has been 
carefully and scientifically managed; even then the margins of profit 
for the past ten years have been small. In the following table is given 
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the quantity and value of oil shale produced in Great Britain during 
the years 1897 to 1904, inclusive: 


Quantity and value of oil shale produced in Great Britain, 1897-1904. 


[Long tons.] 
1897. 1898. 1899. 1900. 
Country. Se CER E MEE EEG RES pep ES SUN DD MM 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
England ........ 10,568 | £2,642 2,975 £744 200 A eR E 
Scotland ........ 2,211,617 | 552,904 | 2,133, 409 | 533, 352 2, 208, 249 | 552,062 2,279, 879 | £626, 966 
Wales........... 1,560 390 1, 609 | 402 | 2,375 891 2, 842 878 
Total...... 2,223,745 | 555,936 | 2,137,993 | 534,498 | 2,210,824 | 553,003 | 2,282,221 | 627,844 
1901. 1902. | 1903. | 1904. 
Country. A A AAA A MEE A SS d c I D MN FINDE 
Quantity. | Value. Quantity. | Value. | Quantity. | Value. | Quantity. ¡Value. 
England; cocalexee ites nr REA | Pubex bota e PEE CP eee 193 L3. NURSE oU 
Scotland: issuer e A 2,105,953 | £500, 211 2,009,265 | 477,200 | 2,331,885 |....... 
A A A dd 1,581 593 144 54 1,177: A 
Total...... | 2, 354, 356 | £589, 162 | 2.107,534 | 500,804 | 2.009,602 | 477,312 | 2,333,062 | (a) 


a Not yet available. 


The quantity and value of oil shale produced in Great Britain from 
1873 to 1904 are shown in the following table: 


Production of oil shale in the United Kingdom, 1873-1904. 


[Long tons.] 
Yenr. Quantity. | Value. Year. Quantity. | Value. 

e A 524,095 | £262,047 | 1889.00.02... eee ee eee eee 2,014,860 | £503, 715 
ia: | 1852,747.| E | 1890 AA 2,212,950 | 608,369 
l8 Du ues A | — 437,774 | 218,887 | 1891 ...LLLLLleeee sensns 2,361,119 | 707,177 
VSTi ie, dais a | 603,538 | 801.769 | 1892 ........... ccc ceeeeeeee 2,089,937 | 592,484 
e AMEN ee A *. 2801, 701. | 400; 8500 AAA 1,956,520 | 489, 130 
]RoN condo AN 788,704 | 394,352 | j| MELODIE 1,986,385 , 496,596 
as | 783,748 — 391,824 ! 1895.............. esee seeeee 2,946,865 | 561,716 
A 837,805 | 418,902 || 1896 ....ooococccocccnccnonos 2,419,525 | 604,881 
A A TN 958,255 | 479,127 i A A 2,223,745 | 555,936 
A AEN Oe nee RENS 1,030,915 : 310,685 |; 1898.20.22... eee eee ee eens 2,137,993 | 534, 498 
PROG ciate crate teeta: 1,167,943 | 299,676 | s caida 2,210,824 | 553,008 
F661 t EN 1,518,871 | 886,780 | 1900 ..........LLsseeee eene 2,232,221 , 627, 544 
A MERE CERNI 1,770,418 | 447,802 |, 1901 .........LLLeeeee eene 2,954,356 | 589,162 
LC SNR RERUM 1,728,503 | 435,963 POR 2,107,584 | 500,804 
A ere aselncst: 1,411,378 | 355,085 | 9003 ROETE 2.009.602 | 477,312 
OOO ccoo 2,076,469 | 519,074 1904 ...... LL esses nee | 2,333,062 | — (au) 


1 | 


aNot vet available. 
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"DUTCH EAST INDIES, SUMATRA, JAVA, AND BORNEO. 


Complete returns for the production of petroleum on these islands 
are difficult to secure, and the figures must, therefore, be considered 
as closely approximating the production. 

Sumatra has by far the largest production, amounting to about 70 
per cent of the entire output of the islands named, a large portion of 
it being petroleum of a paraffin base. Sumatra also contains the 
largest refineries. The quantity of petroleum produced and of refined 
petroleum exported has increased yearly since 1900. This has been 
accomplished by the development of new fields after the failure of the 
original fields, which made it necessary to build many miles of pipe 
lines. 

The development in Java has not kept pace with that of Sumatra, 
and the production has been evenly maintained for a series of years. 
There are a number of refineries on this island that produce a fair 
grade of illuminating products. 

The island of Borneo largely increased its output in 1904 over that 
of 1908. There are two varieties of petroleum produced, distinguished 
as light and heavy crude, and many of the wells are large producers. 
The two principal fields are Balik Pappan and Sanga-Sanga, situated 
about 50 miles apart in eastern Borneo at the mouth of the Mahakkam 
River. A refinery is located at Balik Pappan, the petroleum being 
conveyed from Sanga-Sanga by water in boats carrying 350 tons. 
Owing to the wildness of the interior, the dense growth of tropical 
vegetation, and the lack of skilled labor the development has not been 
so rapid as it would have been if these conditions had not existed. 
The petroleum produced in Borneo is chiefly used for fuel, and the 
refining is principally to secure a percentage of the lighter products 
contained in the crude, so that it can safely be marketed as fuel. 'The 
greater portion is transported to points of storage and a 
by the Shell Transportation Company. 

There is usually about 25 per cent of the lighter products removed 
by distillation, the remaining 75 per cent being marketed as fuel oil. 

In the British portion of North Borneo petroleum is found at West 
Sarawak, in the district of Sadong. Among the smaller islands of 
this group, extending west for many miles, Timor, Seran, and Celebes 
contain numerous traces of petroleum and have a limited production. 


THE ILLUMINATING PRODUCTS OF DUTCH EAST INDIA. 


The refined products of the petroleum produced in Dutch East India 
do not compare in quality with those of the United States, and are also 
inferior to much that is manufactured in Russia. They are sold at 
prices that are less than those obtained for the American and the 
Russian articles. : 
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The great mass of the natives of these islands and of the surrounding 
countries—China, India, and Siam—are satisfied with an inferior grade 
of cheap petroleum, as they consume it generally in crude clay lamps 
without chimneys. 


PRODUCTION. 


The production of these three islands is estimated as follows for the 
years 1901, 1902, 1903, and 1904: 


Production of petroleum in Sumatra, Java, and Borneo in 1901, 1902, 1903, and 1904. 


[Barrels.] 
Country. 1901. 1902. 1903. 1904. 
Sümatra A A ode aere 3,100,000 | 4,200,000 | 4,880, 000 5, 325, 000 
Dg ERE | 615, 000 750, 000 680, 000 868, 300 
b Dol MT E ta id | 460, 000 - 910,000 | 1,080, 000 1, 816, 000 
E eb le eo RI A pete edt 4,175,000 | 5,860,000 | 6,640,000 8, 008, 300 


The following statement, furnished by the secretary-general to the 
department of colonies, Holland, gives the production of petroleum in 
the Dutch East Indies during the years 1900, 1901, 1902, and 1903: 


Production of petroleum in the Dutch East Indies in 1900-1908. 


1900 1901 
Country. " E EA A xoi 
Crude. Refined. Crude Refined 
BOTON it tonsa.. 59.309 lancia 85, 554 1 24, 617 
UB. col docs DE Ede aA Ud eue Vai duds liters5..| 97,308,800 |.............. 102, 797,300 |.............. 
SUMA o ceo ce d edP as A ir we eats 117,109,600 |.............. 264, 320, 500 
1902. | 1908. 
Country. a LUDERE NE 
Crude. Refined. Crude. Reflned. 
bl A MS tonsa.. c Y, 232 d 14,215 100,102 [..... 2 ue 
DAV ceu oreet uu irae pU EE iat litersb..| 63,182,955 20, 290,000 | 106,244,811 |.............. 
SUMATE ru ón Oss PR PPP UR 143,042,630 | 229, 900, 893 5. 310, 765 
a Metric ton =2,204.6 pounds. ` 


b Liter=61.027 cubic inches=0.2642 of a United States gallon. 160 liters=1 United States barrel 
epp maei. 

c Includes 82,832 tons “liquid fuel” and 1,400 tons erude oil. 

dIncludes 14,207 tons kerosene and 8 tons "solar distillate.” 
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PHILIPPINE ISLANDS. 


Crude petroleum is reported to exist in the southern portion of Luzon, 
the western portion of Panay, the central portion of Negros, and in 
a number of other islands that compose the group. Some of them 
are worked in a very crude manner by the natives. Petroleum is also 
reported to be found on the islands of Gruimaris, Cebu, and Mindanao. 
The geographical position of these islands, with Borneo on the south 
and west and Formosa and Japan on the north, all of which produce 
petroleum, as well as the general similarity of geological conditions, 
would indicate that it should also be found in the Philippines. The 
United States furnishes about 55 per cent of the present consumption 
of petroleum and its products. The remainder is supplied by Russia 
and the Dutch East Indies. 


Imports of petroleum from the United States into the Philippine Islanda in the years ending 
June 30, 1902-1904, by kinds of od. 


[Gallons.] 


1902. | 1903. 1904. 
Kind of oil. 


Quantity. | Value. | Quantity. Value. Quantity. | Value. 
A: Y ¡ARIS PAE ———— 


Naphiha ssassn 315, 100 | $27,845 | — 29,000 | $5,715| 50,210 | — $9,995 


Illuminating oil ................... 1, 971, 100 | 166,670 | 2,803,101 | 265,624 8,294,020 | 385, 171 
Lubricating oil .................... 319,639 | 40,882 57,006 | 8,309) 102,721, 23,717 


TOA) PD ds | 2,605,839 | 235,397 | 2,889,107 | 279,648 | 413, 883 


Quantity and value of refined mineral oils imported from the United States into the Philip- 
pine Islands, 1899-1904. 


[Gallons.] 

Yenr. | Quantity. | Value. 
T-————— E A: E EEE 
jl E E auemW eae eGm sp oee nna ae enReRs , 1,297 | $2,870 
Lo oh MEC EP 617,849 | — 65,120 
A O LI Le NUI | 1,312,366 | 119, 571 
[RARE 3,451,908 | 307,994 
jp) T"— —————— —— — — — —— M 3,619,054 | — 423,246 
[p M PPM 5,981,021 | 650,805 

JAPAN. 


The main supply of petroleum thus far developed in the Empire of 
Japan is found on the island of Nippon, in the province of Echigo, on 
the north western coast, about 200 miles northwest of the city of Tokyo. 
There are other localities on this island where some petroleum has 
been produced, namely in the province of Ugo, in the extreme north- 
ern portion, and in the province of Totomi, about 150 miles southwest 
of Tokyo. 

The island of Hokkaido or Ezo has produced some superior grades 
of crude petroleum, in a limited way, near the western flank of the 
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foothills of the great mountain chain.running to the north, in the 
provinces of Mikawa and Ishikari. During 1903 and 1904 several 
wells were drilled in the Ishikari district which indicated the presence 
of petroleum in quantity; later tests, however, have given rather dis- 
couraging results. There are indications of petroleum scattered over 
a large portion of this northern island of Japan, and there are also 
indications of petroleum on the island of Formosa, and some small 
production in a primitive way. 

The production in Echigo and the indications elsewhere are usually 
in the middle and newer Tertiary formation. Their individual occur- 
rence is invariably on the flanks or along the crest of well-marked 
anticlinals. Generally these anticlinals are of comparatively short 
extent, as they suddenly burst up out of the level newer formations, 
run their course, with slight undulations, for from half a mile to 2 or 
3 miles, and then suddenly plunge under the level surface of the plain. 
There are other cases where the ridge of an anticlinal can be traced 
for 10 or 15 miles continuously. 

There are usually steep-dipping flanks on both sides of the anticli- 
nals, which soon carry the oil-bearing strata to depths too great to be 
reached by the drill, or at which the strata are saturated with water. 
The depth of the wells is from 750 to 1,800 feet, and probably 80 per 
cent of the production comes from drilled wells. The remainder is 
from dug wells or shafts which range in depth from 200 to 500 feet. 

The present production is maintained by the deepening of many of 
the wells that have exhausted the upper pay. 

The formation holding the crude petroleum is generally a loosely 
cemented sandstone of a bluish cast, with more or less small crys- 
tals of pure silica, and in some cases with pebbles interspersed; the 
formation varies from 5 to 40 feet in thickness. There are usually 
beds of blue shale or clay capping the sandstone, and in many wells 
they follow each other in succession. A few of the wells flowed natur- 
ally when the field was new. At present nearly all of the wells are 
pumped. The life of the average well in some of the fields is not long, 
as a few weeks or months find the output greatly reduced from the 
original volume; others decrease more slowly. It requires the con- 
stant drilling of new wells and the deepening of others where lower 
productive strata have been developed to keep up the production in 
most of the fields. 

The petroleum produced in the early history of the development 
generally came from hand-dug wells, which ranged from 100 to 500 
feet in depth. These wells were roughly cribbed with timber as they 
proceeded downward. A supply of pure air was furnished the work- 
men at the bottom by means of a peculiar bellows operated from the 
top. All of the hoisting was done by a cable made of rice straw. 

One of the other methods of drilling is known as the ** bamboo rig," 
in which large bamboo poles are spliced and joined together by iron 
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bands and are coiled upon the outside of a large reel or wheel, on the 
inside of which one or two workmen raise or lower the tools by tread- 
ing. The tools are of iron, with steel bits, and in the operation of . 
drilling are raised by means of a lever in the upper portion of the 
. derrick or by a walking beam attached to a windlass. 

During the last six or eight years the greater portion of the produc- 
tion has been secured by regularly cable-drilled wells, and some wells 
were drilled by the Canadian rod system. It is rather surprising that 
the workmen of Japan should so soon have acquired the knowl- 
edge that enables them to drill wells where there are serious difficul- 
ties encountered, and a very large amount of skill is required to 
accomplish the end. In several of the fields the improved method 
of pumping wells in clusters by wire rope and solid connections is 
used. There are also a number of pipe lines connecting several of the 
fields with refineries that have been laid and are operated by Japanese 
workmen. There is, however, & considerable percentage of crude 
petroleum transported from the points of production to these native 
refineries in tin and wooden cases on the backs of coolies. The heavy 
distillate or residuum is also transported in the same manner from the 
refineries back to the wells, where it is used as fuel. The locomotives 
in Echigo use residuals and inferior crude petroleum as a fuel, and its 
use in the crude and residual condition is almost universal in pumping 
and drilling wells and under the boilers of the pipe lines. 

The refineries are quite numerous in Echigo, about forty now being 
in operation. Some of them are primitive; others are fairly well 
equipped. The best refinery is that recently erected by the Interna- 
tional Oil Company at Naoyetsu. It was built and is operated by 
Americans, and & superior quality of illuminating and lubricating 
petroleum is manufactured. 

The other refineries are almost entirely in the hands of two power- 
ful native companies, which also control a very large percentage of the 
production of the crude petroleum. These are known as the Nippon 
and the Hoden companies. The refineries operated by these two com- 
panies produce inferior manufactured products, which find a ready sale 
at a reduced price, although the flash test of the illuminating petro- 
leum is generally too low for safety. All of the petrolem produced in 
Echigo is of an asphalt base; hence there can be no paraffin produced. 
The quality of the crude varies in the different fields to a marked 
degree. Some of it will produce as much as 65 per cent of illumina- 
ting products, the larger portion will produce only from 30 to 40 per 
cent, and a still poorer grade from the Nütsu field will only give 20 . 
per cent. This lasts finds a market as a fuel oil at Núgata and on the 
railroad between Naoyetsu and Nügata. 
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IMPORTATION OF PETROLEUM INTO JAPAN. 


Japan imports large quantities of illuminating and lubricating petro- 
leum and naphtha, chiefly from the United States, Russia, and the 
Dutch East Indie. The imports amounted in 1904 to 81,671,801 
gallons, equal to 1,944,543 barrels, valued at 18,201,490 yen, or 
$9,063,345. The production was about 480,000 barrels of refined prod- 
ucts. There are, therefore, over 4 barrels of petroleum products 
imported to 1 barrel produced. 

There is à Government tax amounting to 0.076 yen per gallon on 
the illuminating petroleum products, and 10 per cent ad valorem on 
paraffin oils, naphtha, vaseline, and mineral grease. Crude petroleum 
and paraffin are duty free. The importation from the United States 
is ehiefly in cases; that from Russia is largely in bulk. "There are 
storage tanks at Nagasaki, Yokaichi, Kobe, Osaka, and Yokohama. 
The storage of case oil is largelv in the hands of the Government, 
which has large warehouses at the principal ports of entry. The 
influence of the war between Japan and Russia has stimulated the for- 
eign trade and importation, especially that of petroleum products, as 
the imports for 1904 were much greater than for any previous year. 


Production of crude petroleum in the Echigo vil field, Japan, in 1904, by districts. 


Production. 


Field T 4H js pel 
eld. price per 
. Barrels of 
: Koku.a 42 gallons. koku. 
Yen. 
Ojiya (including Yamaya)......................-eeee rrr enn 18, 919 21, 481 5.70 
o A A AA AN 78, 626 89, 274 5. 52 
WIRY A A A A eee AED 581, 196 608, 189 2.18 
Amaze and Vicar da lan 7, 300 8, 289 7.70 
PUIG RSV OB ce sch Stee tes erate eo a a 827, 134 371, 439 5.30 
Nishiyama (including Kamada and Nagamine).................... 286, 362 $25, 145 8. ES 
2/07 RR RC TEE | 1,249,636 | 1,418,767 |.......... 
4] koku=1.135436 barrels. 
Record of wells in Echigo oil field in 1904, by districts, 

Field. | producing. Drilled. | Drilling. 

Se he -— MENDES ER EN ements. RTS GRES 

Ossa a RA alada 37 | 7 9 
RUDI Bho dF eos eure A Soar ELLE pee PLC acd 397 85 ` 19 
Rol gv ——————G——————H É— € l 777 276 84 
AMAZE and viledlmiitiuu A EE ce OU Das A ds | Ts nue qase euh dad cabs 
PASTY AM hoe esis A deo dien P dd ecd cR ER bes 391 86 10 


Nishiyama A ye eet eee oleae aan te eae aw PEE we 177 | 14 14 
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Production of petroleum in Japan, 1875-1904. 


MEN ———————————————————————————— a O 


Production. Value received for 


> —— ———————-| crude and refined 
Year. Crude. Refined.a sold. 

Koku.b Gallons. Koku.b Gallons. Yen.c Dollars. 
o e EON: 4, 830 191: 551 eee ee yewes leet conve ME. | A 
A REPRE 8, 155 303.959 bus Ee nee A eaves tad 
A duet 10, 114 401,526 O En A R 
yi NEP coat en ER EORR 18, 920 AAA oder eR EC maro e" 
ry mE E EN AE 24,816 A levet o eere | bowel aig A 
jM NEPTUNUS 26,974 | O it pe x On e te A 
A PPS 17,721 (1159,77 1 MT. EE Lass esee E eee 
I Meet 16, 450 653,065 |..........oolon....o. "me S 
E cocci ole oo re D 21,659 859, 862 A loose ge AO ANA 
D. ———— ——— 29,541 | 1,172,778 6,215 246, 735 107, 964 92, 633 
[LL CRM LEE 30,931 | 1,227,961 7, 326 290, 842 98, 496 84,510 
|. SM NONEM PONE cm 40,113 | 1,592,486 13, 487 535, 434 186,911 | 110,898 
jo ME 30,304 | 1,203,069 8, 830 850,551 | 126, 298 99, 018 
D. A Aden wee ees) 39,605 | 1,572,318 4,611 179, 087 | 138,602 | 104,367 
o EN A oL LAUS 55,871 | 2,218,079 7,097 281, 751 250,977 | 184,217 
O A: 51,399 | 2,159, 640 11,180 443, 846 221,478 | 166,561 
A eee 56,983 | 2,222,525 13, 012 516, 576 207,029 | 172,041 
1899.» odios ica DUE 72,893 | 2,893,852 13, 431 533,211 207,245 | 154,398 
(ata 94,145 | 4,468, 122 10, M1 434, 358 178,290 | 117,850 
A tva cured Cu mederi ie 151,986 | 7,213,256 13, 980 555, 006 245,697 | 136,608 
ls DRM EP 149,497 | 5,935,031 17, 241 684, 468 851,607 | 172,639 

1896............--lssssssssss 2s] 208,500 | 8,277,450 (d) (d) (d) (d) 
A EAE TE 231,221 , 9,179,474 (d) (d) 468,546 | 239,427 

E Rd Eri as ELLE 280, 764 | 11,146,331 (d) (d) (d) (d) 
E A A e 474,406 | 22,515, 809 83,984 | 1,349,165 | 1,019,766 | 507,843 
as 767,092 | 36,406,186 | 52,323 | 2,077,928 | 1,941,510 | 970,756 
A ME 983, 000 | 46,653,180 |..oocoononoolononnnonnono[cncconnnononfenanecninos 
E en Sees wdd des 1,060,000 | 50,307,600 l...oooooccccloconccorononlonccononoonolroccononos 
A sevi dude aeaa 1,065,116 | 50,793,582 | 333, 346 | 15,896,706 | 3,103,286 |.......... 
A A deci J 1,249,536 | 59,588, 214 | A A a eta 


a This production of refined oil is not the whole amount of refined oil made in Japan, but is only 
that portion which is refined by those who produce crude oil and refine it themselves. Most of the 
crude oil goes into the hands of others, by whom it is refined, and as yet there are no means of ascer- 
taining this quantity. 

b1 koku=89.7 English gallons=47.46 United States gallons- 1.13 United States barrels. 

c Value of yen on January 1, 1885, in United States money, 85.8 cents; 1886, 81 cents; 1887, 78.4 cents; 
1888, 75.3 cents; 1889, 73.4 cents; 1890, 75.2 cents; 1891, 83.1 cents; 1892, 74.5 cents; 1893, 66.1 cents: 1894, 
55.6 cents; 1895, 49.1 cents; 1896, 52.9 cents; 1897, 51.1 cents; 1898, 49.8 cents; 1899, 49.8 cents; 1900; 49.8 
centa. 

d Not ascertained. 

e This represents the quantity of crude sold in 1899. 

f Production of Echigo. 


INDIA. 


This country is rapidly increasing its production of petroleum. 
The output for 1904 was 3,385,468 barrels as compared with 2,510,259 
barrels in 1903, an increase of 35 per cent. 

Almost the entire production is in two districts in upper Burma, 
known as the Yengenyat and the Yengenyoung fields. Both of these 
localities are close to the Irawaddy River. The Yengenyoung field is 
300 miles in a northern direction from Rangoon and about 250 feet 
above the bed of the Irawaddy, although cut by several deep ravines. 

H. Doc. 21, 59-1——48 
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It extends for 3 miles in a general northwest and southeast direction 
and averages a half mile in width. There are about 70 drilled wells 
producing in this district, and about 100 hand-dug shafts or pits. The 
drilled wells range from 700 to 1,450 feet in depth. The other dis- 
trict, known as Yengenyat, is 55 miles farther north up the river, and 
is about three-quarters of a mile to the west of the river. Owing to 
the scarcity of vegetation the structural conditions of this section are 
readily determined by the exposures, and a well-marked anticlinal with 
a gentle dip of from 15° to 20° to the west and of from 60° to 80° in the 
east is well exposed. This can be traced many miles farther to the 
north of the producing areas known as the Tangyi Hills by following 
the axis line or by offsetting to other parallel anticlinals. The Ira- 
waddy River breaks through one of these axis lines between these two 
fields. The parallel ridges to the east of the Yengenyoung produc- 
tion are known as the Pagan and Gwegys hills, and are marked lines 
of uplift out of a comparatively level plain. 

The geological equivalents of this section are the Miocene and Plio- 
cene divisions of the Tertiary group. 

The wells usually encounter a number of sandstones of a bluish 
color that are from 10 to 60 feet in thickness. They contain many 
quartz grains and are usually capped by a bluish shale. 

As many as twelve separate sands have been foúnd in a single well, 
but not more than three or four have thus far proved productive. 

Many of these wells flow originally as much as from 600 to 1,500 bar- 
rels per day, but in the course of time they all become pumping wells, 
continuing to be productive for from eight to ten years, and gradually 
diminishing until their production is too small to be profitable. Many 
of the wells when they have arrived at that condition are drilled 
deeper, and a second or third pay streak is often developed, which 
greatly lengthens their productiveness. Over 98 per cent of the pro- 
duction of India comes from these two ficlds. They have been con- 
nected during 1904 by pipe line about 47 miles in length and 6 inches 
in diameter. From Yengenyoung the crude petroleum is carried in 
large iron barges to the refinery at Rangoon. 

Nearly all the petroleum found in Burma and Assam has a paraffin 
base. The general average is from 5 to 10 per cent of paraffin. The 
oil in many cases will chill on the derrick floor at a temperature of 
77° F. The general specific gravity of the petroleum in Burma and 
Assam is from 32° to 38° Baumé; probably 36° is the true average. 
Besides the usual 5 to 10 per cent of paraftin, from 60 to 70 per cent of 
inferior illuminating product is secured, which has a general average 
of about 40° Baumé. A less quantity of a much superior grade of 
illuminating petroleum could be secured, but it is more profitable to 
manufacture a larger quantity of an inferior quality. There is from 
3 to 5 per cent of heavy naphtha, from 10 to 15 per cent of lubrica- 
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ting petroleum, and from 8 to 10 per cent of residuum obtained. A 
very superior candle is made from the paraffin. 

The entire business in Burma is in the hands of the Burma Oil Com- 
pany, which has a monopoly of the industry. The Upper Assam field 
has only really started since the new refinery has been completed by 
the Assam Oil Company. This is located at Digboi, some 60 miles 
inland from Dibrugarh, on the Bramapootra River, near the extreme 
northwestern portion of Upper Assam, where an inferior grade of 
illuminating petroleum is manufactured, which finds a ready sale and 
is distributed down the river as far as Gauhati. 

There have been 22 wells completed in this field, nearly all of which 
are producers, but the capacity of the refinery at present is not suffi- 
cient to test their output. The oil company here owns 8 square miles 
of productive territory. 

A superior grade of paraffin candle is made at Digboi, which has a 
much wider range of sale than the other manufactured products. 

The following, relative to the Assam and Punjab fields, is taken from 
a recent bulletin of the Imperial Institute: 

Assam.—Petroleum is found in Assam in coal-bearing strata of Eocene age. These 
are exposed near the foot of Naga Hills to the southwest of the river Bramapootra. 
There is a line of outcrops on the north western slopes of the Tipam Hills, a low range 
running from north-northeast to south-southwest and intersected by the Dihing River 
near Jaipur and farther to the southwest by the Disang. Another line of outcrops, 
known as the Makum coal field, is met with farther to the east, running esst-north- 
east and west-southwest, roughly parallel to and south of the Dihing River. It is 
intersected by the Tirap, Namdang, Makum, and Dirah rivers, all tributaries of the 
Dihing, and then sinks below the alluvium near the Tipham Hills. Some 40 miles 
farther to the southwest the coal and oil bearing strata reappear and are exposed in 
the beds of the Dikhu, Tanji, and Disa rivers. 

Punjab.—Oil-bearing strata are found among the Eocene rocks. There are two 
lines of outcrop running roughly east and west, one near Rawal Pindi, the other 
north of Shahpur. The only locality that has been worked to any extent is Gunda 
or Sudkal, about 23 miles west of Rawal Pindi. Oil wells were first dug in 1861. 
The principal well yielded at first only 5 gallons a day; on deepening the amount 
was increased, but it never yielded more than 50 gallons in one day, and in one hun- 
dred and ninety-eight days in 1870 only 1,963 gallons were obtained. About 1880 


the total annual yield was rather more than 2,000 gallons. In March, 1888, a con- 
cession was granted to an American oil refiner, who does not appear, however, to 


have been very successful. In 1889 the yield was only 2,873 gallons, which appears 
to be the maximum amount obtained in any one year. A limited supply of oil is 
yetobtained. It appears to be employed in gas-making at Rawal Pindi. 

There are many indications that India will in the future produce a 
much larger quantity of petroleum than it does at present, as the 
structural conditions of Assam and Burma are favorable in many 
localities that have not been sufficiently tested to develop the deposit 
of crude petroleum that underlies them. 
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The following is taken from the report of the department of reve- 
nue and agriculture of the government of India: 


The development of the petroleum resources of Burma and Assam has exceeded 
the rate of growth in the coal trade. For 1902 the production amounted to nearly 
57,000,000 gallons, and then represented a substantial increase on previous years. 
In 1903 the output rose to nearly 88,000,000 gallons, of which over 85,000,000 gallons 
were raised in Burma. Though this is far from meeting the total demand in India, 
the home production has already affected the imports of foreign oil, which have 
steadily decreased during the past three years from nearly 99,000,000 gallons in 
1901-2 to 80,500,000 gallons in 1903-4. The production for Assam has risen from 
about 1,750,000 gallons in 1902 to 2,500,000 in 1903. In addition to a low-grade 
burning oil and solid paraffin, petrol is now being manufactured. The exports from 
Burma of the products of petroleum during the last two years have been— 


| To foreign countries. | To Indian ports. Total. 
1902-3. 1903-4. 1902-3. | 130334. 1902-3. 19034. 
A E —— ———— AA AA E AIN A 
| 

Mineral oil: | i 

Kerosene ....... gallons.. 2, 080 748,892 | 17,269,071 | 34,837,486 | 17,271,151 | 35,586, 378 

Other kinds ...... do..... 19, 320 25,188 | 3,435,318 | 3,210,615 | 3,454, 638 3, 235, 803 

Paraffin wax....... cwt.. 49, 663 34,517 1, 807 1, 452 61, 470 35, 969 

PRODUCTION. 


The following table gives the production of petroleum in India from 
1889 to 1904, in imperial gallons reduced to barrels of 42 gallons and 
in rupees reduced to dollars: 


Production and value of petroleum in India, 1889—1904. 


Quantity. Value. 
Year. : Barrels 
Teena | etate | Rupees. Dollars. 

gallons). 
Pd oue EES EEA DE A RO tele EE OMS 3, 298, 737 94,250 ............ NEN 
A a E 4,132,287 | 118,005 | 282,173 93, 681 
149]. Lo cd A E Ae E cd 6, 654, 570 190, 131 362,792 132,782 
A O A a a 8,479, 913 242, 284 363, 631 ' 119, 271 
Mt A A O alt had ae 10, 463,908 | 298,969! 771,112, 225,165 
e Abed ae, 640 327,218 1,126,744 | 276,052 
1895. ........... O USE 13. 003, 748 371,536 1,539,231 332, 474 
IS IA 15, 049, 289 429,979 1,789,167 416. 876 
Lope TEE 19, 099, 648 545,704 2,257,842 505, C14 
1898............. TOME 18, 973, 878 512,110 1,018,461 204, 710 
1809 tact UP P PE E O 32, 934, 007 940,971 1,885,259 388, 5: 3 
A SRM 37,729,211 | 1,078,264 2,231,325 722, 949 
LOO E EE METE E E AEE E 50,075,117 | 1,430,716 8,065,131 993, 10: 
A ANOS ERES | 56,607,688 | 1,617,363 — 8,267,245 | 1,058,587 
r OTIO ene bane E cases 87,859,069 | 2,510,259 5,315,470 ' 1,722.12 


A TL PT ' 118, 491, 382 | 3,885,468 — 7,109,566 2, 303, 499 
t i 


The value of the rupee on January 1, 1855, in United States money was 37.8 cents; 1886, 35.7 cents, 
1887, 34.6 centa; 1888, 32.2 cents; 1559, 32.3 cents; 1890, 33.2 cents; 1591, 36.6 cents; 1892, 32,8 cents; Isl, 
29.2 cents; 1894, 24.5 cents; 1595, 21.6 cents; 1896, 23.3 cents; 1897, 22.5 cents: 1598, 20.1 cents; 1899, 20.6 
cents; 1900, 32.4 cents; 1991, 32.4 cents; 1902, 32.4 cents; 19)3, 32.4 cents; 1904, 32.4 cents. 
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CHINA. 


The importation of refined petroleum from the United States into 
China during 1904 was very materially increased over that of previous 
years. Thequantity imported from Sumatra was also largely increased, 
` while that from Russia has largely decreased during the last three 
years. There were 41,093,567 gallons of refined petroleum, valued at 
$4,729,448, exported from the United States to China during 1904. 
The complete returns for 1904 are not available at the present writing. 

China produces only a very limited quantity of petroleum and natural 
gas associated with salt water, but owing to the great distance of the 
inland localities only unsatisfactory reports can be secured. For 
many centuries in the province of Szechuen wells have been drilled 
by & most primitive and laborious method from 2,500 to 3,000 feet in 
depth that have produced large quantities of salt brine, and natural gas 
and petroleum in limited quantities, the natural gas being used exten- 
sively as fuel to evaporate the salt brine. 

The petroleum obtained from the wells is of four different qualities. 
The first is of a very light color, and is used in its natural state for 
burning with refined petroleum in special lamps; the second is of a 
greenish color, and is less valuable than the first; the third is of a 
yellow color; and the last is black, very thick, and viscous. The oil 
first mentioned is also employed by the Chinese for medical purposes 
for various diseases, especially for skin diseases and rheumatism. 

The temperature of the petroleum and salt water, as they come from 
the wells, is about 250° C., while the temperature of the atmosphere 
is only about 40? C. 


IMPORTS. 
Imports of refined mineral oil from the United States into the Chinese Empire, 1890-1904. 
[Gallons.] 
hthas, including ] 
2h lighter p roducts Illuminating. pb ano heavy 
Year ending June 30— of distillation. ` 
Quantity. | Value. Quantity. Value. Quantity. Value. 
j.p eM m | TE 18, 072, 000 | 81,251,201 2, 669 $1, 855 
j|; — ———— ———— — —— — a 27,160,660 | 2,686, 321 20, 518 5, 339 
A A ain aaa aiae 17,370,600 | 1,249, 215 3, 367 1,810 
o AA ess awe du pus RE oe re acea. quie 27,874,230 | 1,808, 026 3, 825 1,411 
pl PE 40,877,296 | 2,435,794 9, 793 2, 842 
Lr M ——— o —n— eas hare ame 18,022,800 | 1,175,173 20, 675 6, 037 
O (n den 25,694,890 | 2,158, 800 48, 322 8,178 
Pi. rc E 250 $40 | 42,516,120 | 3,352,935 110, 814 18, 962 
js e —— Á— ÁÁ—€ 1, 250 125 | 44,324,344 | 2,839,345 197, 968 25, 625 
s M ——— MM 1,000 150 | 22,683,425 | 1,791,108 185, 368 25, 307 : 
bro e — ÁÓ—— MÀ 200 89 | 32, 775,880 | 3, 266,395 480, 412 68, 616 
A 1, 200 235 | 27,419,929 | 2,387, 972 379, 620 56, 923 
1902. A xE ER RE eee 8, 000 585 | 56,702,129 | 4,759,442 392, 428 70, 295 
jp c A eia 16, 020 8,180 | 19,321,930 | 1,776,393 456, 955 86, 566 


e ——— € 15, 000 2,987 | 40,614,179 | 4,654, 841 464, 388 71,670 
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WORLD'S PRODUCTION. 


The following table gives the entire production of crude petroleum 
in all the known countries for 1902, 1908, and 1904, and under the head 
of “All other countries” an estimate for all of the smaller countries 
which are known to produce a limited quantity of pétroleum, but from 
which it was impossible to secure returns. 

There is a remarkable increase in all the known countries producing 
petroleum. In the United States the increased production in the new 
fields of Kansas, Texas, Louisiana, and California has in the last two 
years amounted to more than one-half of the crude petroleum of the 
entire world. The increase in the world's production in 1904 over 1903 
was 23,958,990 barrels, equal to 12.3 per cent as compared with a gain 
of 5.4 per cent in 1908 over 1902 and of 11.7 per cent in 1902 over 1901. 
The increase in the United States in 1904 over 1908 was 16,602,084 
barrels. For the same period in Russia there was an increase of 
2,909,649 barrels. There was a notable increase in the production of 
India, Roumania, and Germany. Of the world's production in 1904 
the United States and Russia produced 89.24 per cent; India, Galicia, 
and Roumania produced 5.89 per cent, leaving 4.87 per cent for all the 
remaining countries. 

This table is one of production only, irrespective of quality and value. 
The quality of the greater proportion of crude petroleum produced in 
the United States is superior to any other in the percentage of valuable 
products secured by distillation: 

The following table shows the world's production of crude petroleum 
in 1902, 1903, and 1904: 


World's production of crude petroleum in 1902, 1908, and 1904. 
[Barrels of 42 United States gallons.) 


1902. 1903. | 1904. 
Country | Percent- Percent- | Percent- 
Quantity. age of Quantity. age of Quantity. age of 
total. total. total. 
United States ................ 88, 766, 916 47.94 | 100, 461, 337 51.46 | 117,063, 421 | 53. 42 
Canada NM TERM eSeens 520, 000 .28 481, 504 . 25 492, 492 .2 
Peru and South American 
countries .................. 60, 000 .08 61, 745 .08 | 66, 200 .08 
Russia ....................... 80, 540, 045 43. 50 75, 591, 256 88. 78 78,500,905 | $5.82 
Galicia. s ee rers 4, 142, 160 2. 24 5,234, 475 2.67 5, 947, 383 2.72 
Sumatra, Java, and Borneo.. 5, 860, 000 8.17 6, 640, 000 8. 40 8, 008, 300 8. 65 
Roumania ................... 2, 069, 930 1.1 2,763, 117 1. 42 8, 572, 625 1.63 
Inda aca 1, 617, 368 .87 2, 510, 259 1.29 8, 885, 468 1.54 
Japan ——— 1, 198, 000 64 964, 000 . 49 1, 411, 975 64 
QermanNy.......ooooomoooo.... 853, 675 20 445, 818 .28 637,332 80 
IBI Luise svi T 18, 983 | 02 | 20, 000 | 08 | 36, 400 | os 
All other countries 4......... 26, 000 30, 000 40, 000 


Tollos oss 185, 158, 022 100.00 | 195, 203, 511 id 219, 162, 501 | 100. 00 


a Includes West Indies, Mexico, Algeria, Egypt, Turkey, Persia, and China. 
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The following table is compiled upon the assumption that 50 per 
cent of the refined products was secured from the entire production 
of the United States in 1903, as compared with 20 per cent of the 
refined products secured from the Russian production and 25 per cent 
from the production of all remaining countries; and that 45 per cent 
was obtained in the United States in 1904, the proportion remaining 
the same for the other countries. 


Approximate production of refined products in the United States, Russia, and all other 
E countries in 1903 and 1904, and the percentages of the same. 


1903. 1904. 
Country. Pro q 
: por- Propor 
Quantity. tion, Quantity. tion. 
United States | United States 
gallons. Per cent. gallons. Per cent. 
United States. oir tas 2, 109, 688, 077 71.6 | 2,212, 498, 656 73.1 
RUBIA PR P RE 634, 966, 550 21.6 565, 407, 602 18.7 
All other countries.......................... ees. 201, 084, 664 6.8 247, 780, 840 8.2 


Total of all countries....................... 2, 945, 739, 291 100.0 | 3,025, 687, 098 100.0 


Therefore the United States produced 2.72 barrels of refined prod- 
ucts in 1904 for every barrel produced by the remaining countries in 
the world. 

The purest and most valuable crude petroleum continues to be pro- 
duced in the Appalachian and the Lima-Indiana fields; their refined 
products are marketed in all portions of the world at higher prices 
than any other because of their intrinsic worth. A' very fair grade of 
illuminating products is secured in Sumatra, Java, Galicia, Rou- 
mania, and India. The Russian products are heavier and of fair 
quality, but recently their lighter products have been in a great meas- 
ure a by-product, necessarily removed to enable the great bulk to be 
marketed as fuel petroleum with a required flash test. The crude 
produced and marketed in Texas, Louisiana, and California is not 
usually treated in any way, except to meet the requirements of the 
countries to which it is exported. 

The safe and cheap transportation by pipe lines to the seaboard and 
thence by tank ships has carried petroleum and its products to all the 
quarters of the globe, and it is the most universal source of artificial 
light and is to a considerable extent a source of power and fuel. 


NATURAL GAS. 


By F. H. OLIPHANT. 


INTRODUCTION. 


The following are the most conspicuous features in the production 
of natural gas in the United States in 1904: 

1. The production in 1904 was greater than that of any previous 
year and was valued at $38,496,760. 

2. The increase in 1904 over 1908 was $2,688,900, as compared with 
an increase of $4,939,997 in 1903 over 1902. 

3. Four States, Pennsylvania, West Virginia, Indiana, and Ohio, 
produced 93.3 per cent of the entire value of natural gas produced in 
the United States in 1904. Pennsylvania alone produced 47 per cent 
of the entire value. 

4. The approximate quantity of natural gas produced in 1904, at a 
pressure of 4 ounces to the square inch, was 256,645,000,000 cubic 
feet, or 6,159,480 tons of 2,000 pounds. If the density remained the 
same throughout, it would fill a pipe that would encircle the globe at 
the equator whose diameter should be slightly greater than 50 feet. 

5. There was much active work in 1904 in the new fields of central 
Ohio and southeastern Kansas. In the latter a number of remarkably 
large wells were developed. A large amount was expended in drilling 
wells, extending many pipe lines, and piping cities and villages in these 
States. In West Virginia a large number of new wells of large 
capacity were drilled and connected to the main lines. 

6. The Uhited States produced 99 per cent of the entire known 
world's production of natural gas. 


PRODUCTIVE AREAS. 


The known main productive areas of natural gas in the United States 
are the northeastern portion of the Mississippi Valley and the mid- 
continental area in southeastern Kansas. 

The arches and domes on the west flank of the great Appalachian 
uplift, reaching from western New York to southern central Ken- 
tucky, continue the main sources of supply. The slopes of the great 


a The tables in this report were compiled by Miss Belle Hill, special agent U. S. Geological Survey, 
Pittsburg, Pa. 
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Cincinnati uplift, the former in northwestern Ohio and central Indi- 
ana, have been largely productive in the past; the newer field in 
eastern central Ohio has furnished large quantities. The more recent 
fields of southeastern Kansas, Indian Territory, and Oklahoma are 
rapidly coming into prominence as prolific gas as well as petroleum 
areas. The areas named produced in 1904 over 99 per cent of the 
total value of all the natural gas in the United States. 

Natural gas is also produced in limited quantities in South Dakota, 
Missouri, Arkansas, Louisiana, Texas, Alabama, Colorado, Wyoming, 
Utah, California, and Alaska. 

In the Appalachian field the main supply comes from the Devonian 
to the upper Coal Measures, a distance in the vertical scale of nearly 
6,000 feet. In northwestern Ohio and central Indiana the main source 
of supply has previously been the Trenton limestone, now largely 
depleted, and in central eastern Ohio more recently a large supply has 
been found in the Clinton limestone of the Silurian period on the 
eastern flank of the Cincinnati uplift. 

The productive area in southeastern Kansas and northern Indian and 
Oklahoma Territories is located in the westerly dipping sandstones of 
the lower Coal Measures, immediately above the Mississippian lime- 
stone or Mountain limestone. 

In Texas, Louisiana, Colorado, Wyoming, South Dakota, and Cali- 
fornia no attempt has been made to give all of the equivalents for the 
great mass of newer sedimentary strata which produce natural gas in 
the great western plains and foothills of the mountain chains west of 
the Mississippi River, which are chiefly Cretaceous and Tertiary. 


GEOLOGICAL HORIZONS PRODUCING NATURAL GAS. 


The following table gives the natural-gas horizons in the Appa. 
lachian and the Lima-Indiana fields. The equivalent of the horizon 
producing natural gas in Kansas is also named. Nearly all the forma- 
tions named as producing natural gas also produce petroleum. The 
intervals vary considerably in different localities, as they are much 
less in Kentucky and Tennessee than in West Virginia, Pennsylvania, 
and New York. 

The general section is compiled from well records in the McDonald 
and the Bradford fields of western Pennsylvania and records of wells 
in western New York, and represents the consecutive arrangement 
and relative position of the strata. 
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Horizong producing natural gas. 


Geological equivalent. | Petroleum-producing horizons. Locality where productive. 
Pittsburg coal capping......... Not productive................. 
Connellsville sand ............. West Virginia .................. 
Morgantown sand..............]..... dosis 
Conemaugh or Barren Crinoidal limestone ............ Not productive................. 
measures XIV. " Hurry-up sand" .............. Southwestern Pennsylvania 


Mahoning Dunkard or first |..... 


Cow Run sand. 
Second Dunkard sand 


Lower Freeport or second Cow 


Allegheny or lower Run sand. 
productive XIII. Ferriferous limestone .......... 
Tionesta, Homewood, or John- 
son Run sand. 
Mene OC Upper 
Pottsville XII ......... salt sand. 
Lower Concduentedng or mid- 
dle salt sand. 
Lower salt sand Olean or 
Sharon  conglomerate or 
Maxon sand. 
Mountain limestone or Big 
Mauch Chunk XI ..... Lime. 
Keener sand and sandy lime- 
stone. 
Big Injun, Mounier or Sub- 
lean sand 
Pocono X ............. ||Squaw sand 
'\ Upper gas sand................. 


Perra or Butler County gas 


Devonian or Ohio shales ....... 


First or Gantz sand (upper 
portion 100-foot sand). 


50-foot sand (lower portion 100- 
foot sand). 


Second or 30-foot sand..........]..... do 


Gray, Gordon, Stray, or Bowl- 
der sand. 


and West Virginia. 


Southwestern Pennsylvania, 
southeastern Ohio, and West 
Virginia. 


Not productive................. 


Southwestern Pennsylvania, 
southeastern Ohio, Kentucky, 
eastern Kentucky, and West 
Virginia. 


Southwestern Pennsylvania, 
southeastern Ohio, West Vir- 
ginia, Kansas, and Indian 
Territory. 


Not productive 


Southeastern Ohio and West 
Virginia. 


Southwestern Pennsylvania, 
southeastern Ohio, West Vir- 
ginia, and eastern Kentucky. 


Southwestern Pennsylvania ... 


Southwestern Pennsylvania, 
southeastern Ohio, West Vir- 
ginia, and Kentucky. 


New York, Ohio, Pennsylvania, 
Indiana, and Kentucky. 


Western Pennsylvania, south- 
western Ohio, and West Vir- 
ginia. 


Western Pennsylvania and 
West Virginía. 


"-"""—"eacc0c02009529902299720060227 


Third or Gordon sand .......... Western ORIS Aud M south- 
Upper Devonian VIII. ies Ohio, and West Vir- 

Stray third sand................ Western Pennsylvania and 
West Virginia. 

Fourth sand.................... Southwestern Pennsylvania 
and West Virginia. 

Fifth sand... ec tect een kod aaa A S 

Bayard sand.................... Northern West Virginia and 

Elizabeth or sixth sand ........ south western Pennsylvania. 

Warren first sand............... Northwestern Pennsylvania ... 

Warren second sand............]..... GO A E EB CREE 

Clarendon or Tiona sand..... pe A dO core iie ee E LETS 


| 


1,130 


1, 225 
1,345 
1,375 
1, 465 
1, 535 
1,730 
3, 000 + 


1,899 


1, 885 


2, 010 
2,070 


2, 130 


2, 145 
2, 200 


2, 260 
2, 420 
2, 590 
2, 700 
2,815 
2, 905 
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Horizons producing natural gas—Continued. 


Approxi- 
Geological equivalent. | Petroleum-producing horizons. | Locality where productive. man 
! burg coal. 
| Feet. 
Speechley sand................. ' Northwestern Pennsylvania ... 8, 020 
Balltown, Cherry Grove, or | Northeastern Pennsylvania 3, 150 
Garfield sand. and western New York. 
Sheffield or Gusher City sand .. ..... O MR 3, 350 
Deer Lick sand................. IER A aS 3, 420 
Lower Devonian VIII. 4 Bradford sand.................. NM jj ———— MÀ 3, 460 
Elk sand or Waugh and Porter |..... dU. boire sa 3, 670 
sand. 
Kanesand...................... sores UU 4 sna e A mere 3, 860 
Corniferous limestone.......... Northeastern and central Ohio; 5,675 
western New York; and 
| Ontario, Canada. 
Bllurian ............... Clinton limestone.............. ' Central Ohioand Kentucky.... 6, 000 
Ordovician ............ Trenton limestone ............. | Northwestern Ohio, Indiana, 8,700 


| and Kentucky. 


VALUE OF NATURAL-GAS PRODUCTION. 


In the following table is given the approximate value of natural gas 
produced and sold in the United States from 1891 to 1904, by States: 


Approximate value of natural gas produced in the United States, 1891-1904, by States. 


| 


State. °| 1891. 1892. 1893. 1894. 1895. 1896. 1897. 
Arkansas........ $250 $100 $100 $100 $100 $60 $40 
California ....... 30, 000 55, 000 62, 000 60, 350 55, 000 55, 682 50, 000 
COLO: 52922: O A AA 12, 000 7, 000 4, 500 4, 000 
Illinois .......... 6, 000 12, 988 14, 000 15, 000 7, 500 6,37 5, 000 
Indiana ......... 3,912,500 | 4,716,000 | 5,718,000 | 5,437,000 | 5,203,200 | 5,043, 635 5, 009, 20s 
Kansas .......... 5, 500 40, 795 60, 000 86, 600 112, 400 124, 750 105, 7 
Kentucky ....... 38, 903 43,175 68, 500 89, 200 98, 700 99, 000 90, 000 

imouri ........- 1, 500 8,775 2, 100 4, 500 3, 500 1, 500 500 
New York ....... 280,000 | 216,000 | 210,000 | 249,000 | 241,530 | 256,000 200, 076 
Ohio............- 3,076,325 | 2,136,000 ! 1,510,000 | 1,276,100 | 1,255,700 | 1,172,400! 1,171,777 
Pennsylvania ...| 7,434,016 | 7,376,981 | 6,488,000 | 6,279,000 | 5,852,000 | 5,528,610 | 6,242, 543 
d. AMA IS 100 50 50 IU E A IA uad eu etre drd 
ES E san sate nds 500 500 20, 000 20,000 ; 15, 050 
West Virginia .... 35,000 70,500 | 123,000 | 395,000 | 100,000 | 60,000 912,528 


——D———————————— ———————— — 


Other States ..... 250, 000 200, 000 100, 000 90, 000 50, 000 | 50, 000 20, 000 


TOM rae 15, 500, 084 | 14, 870, 714 | 14, 346, 250 | | 13, 002, 512 | 13, 826, 422 


a Does not include value of gas produced in Canada and consumed in the United States. 


13, 954, 400 | 13, 006, 650 
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Approximate value of natural gas produced in the United States, 1891-1904, etc.—Cont'd. 


State. 1898. 1899. 1900. 1901. 192. 1903. 1904. 


———— | —————— | —ÓÓ———— | ——— | —————À——— | —————— M | BÉ ee 


Arkansas and 


Wyoming eec AA A AA A A $2, 460 96, 515 
California ....... $65,337 | $86,891 | — $79,083 | $67,602 | $120,648 | 104,521 114, 195 
Colorado ........ 3, 300 1, 480 1,800 1,800 1, 900 14, 140 14, 300 
Illinois .......... 2, 498 2,067 1, 700 1, 825 1,844 3,810 4,745 
Indiana ......... 5,060,969 | 6,680,370 | 7,254,539 | 6,954,566 | 7,081,844 | 6,098,364 | — 4,942,409 
Indian Territory 

and Oklahoma.|............|]....-.- eec ccccecnccces ARS 360 1, 000 49, 665 
Kansas .......... 174,640 | — 332,592 | 356,900 | — 659,173 | — 824,431 | 1,123,849 | 1,517,643 
Kentucky ....... 103,133 | — 125,745 | — 286,243 270,871 | 865,656 | 9390,60] | 2822, 404 
Missouri ......... 145 290 547 1,328 2,154 7,070 6,285 
New York ....... 229,078 | 294,593 | 335,367 | 293,232 | 346,471 | 493,686 522, 515 
Ohio............- 1,488,308 | 1,866,271 | 2,178,234 | 2,147,215 | 2,355,458 | 4,479,040 | 5,815,564 
Pennsylvania ...| 6,806,742 | 8,337,210 | 10,215,412 | 12,688,161 | 14,352,183 | 16,182,834 | 18,189, 914 
South Dakota....|..........-- 3, 500 9, 517 7,255 10, 280 10, 776 12,215 
AlabaTB- A AA edite ch A beue cu ue ee NP pO | 14, 082 
Texas............ 765 8, 000 20, 000 18,577 | 14, 963 18,851 
Utah..........--- A RN ENE: EM O IRR M 
West Virginia ...| 1,334,023 | 2,835,864 | 2,959,032 6,882,959 | 8,114,249 
Other 8tates ..... 20. 000 A A DR lad enXRQKD A ir ees deed 

Total? .... 15, 296, 813 Lu sa Se m 35,807,860 | 58,496,760 


| 
aIncludes small aani produced in Tennessee; includes also some gas produced in West Vir- 


ginia, but consumed in Kentucky. 
b Does not include value of gas produced in Canada and consumed in the United States. 


VALUE OF NATURAL GAS AND PETROLEUM AND THEIR 
COMBINED VALUE IN 1903 AND 1904, BY STATES. 


The combined value of natural gas and petroleum in 1904 amounted 
to $139,667,226, a gain of $9,165,316 when compared with their com- 
bined value in 1903. Of this gain $2,088,900 was from natural gas 
and $6,476,416 from petroleum; hence, of the total value, 72.4 per cent 
was furnished by petroleum, leaving 27.6 per cent for natural gas in 
1904, as compared with 72.6 for petroleum and 27.4 for natural gas in 
1908, a remarkable regularity. 

The value of the natural gas produced in Kansas in 1903 was greater 
than that of the petroleum, which was reversed in 1904, as the value 
of petroleum produced in that yéar was many times greater than that 
of the natural Bas. The value of the natural gas produced in Penn- 
sylvania in 1904 was almost equal to the value of the petroleum pro- 
duced in that year. Louisiana produced petroleum, but no value was 
assigned for the natural gas consumed, and South Dakota and Illinois 
produced natural gas but no petroleum, although the latter has for- 
merly produced a limited quantity of petroleum. 
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The following tables give the value of natural gas and of petroleum 
and their combined value in 1903 and 1904, by States, arranged in the 


order of the value of the combined production: 


Value of the natural gas and petroleum produced in 1903, and their combined value, hy 


Value of 
crude petro- 
leum. 


£18, 170, 881 
26, 234, 521 
20, 516, 532 
10, 474, 127 

7,517, 479 
7, 399, 349 
1, 849, 135 
988, 220 
486, 083 
431, 723 
416, 228 
142, 402 
62, 720 

4, 650 


petroleum. 


— 


Value of 
natural gas 
and crude 


$34, 353, 715 
30, 713, 561 
27, 398, 891 
16, 572, 491 

7,531, 330 
7, 503, 870 
2, 342, 821 
2, 112, 069 
876, 684 
445, 863 
416, 228 
143, 402 
65, 180 


———— — | ——————— |[——————— 


States. 

State. al ee 

PORNSVIVANAR "T" $16, 182, 834 
O | 4, 479, 040 
West Virginia: 00 a uu e A id | 6, 882, 359 
Indiana a A As anes 6, 098, 364 
TERNS DEM E 13, 851 
Californi sa RE PRISES RM OFF RDLE ES pedis 104, 521 
NOW YORK RR TOT 493, 686 
Kansas ue e Em 1, 123, 849 
Kentucky and Tennessee ........................ ec eet eee ee 390, 601 
COlOPBdO ni AS 14, 140 
Douisia nt A E A A A a NA 
Indian Territory and Oklahoma ............................ 1, 000 
Arkansas and Wyoming .........oooooocococcrarcronannooo.. 2, 460 
Missouri and Michigan...................................... 1,070 
South Dakota. —..... 2222: 04v ted oes WERRA S aaea Tex EA ARE eR 10, 775 
ODDE oTa T. ide A 8,310 
TOTAL ¿ii 35, 807, 860 


130, 501, 910 


Value of the natural gas and petroleum produced in 1904, and their combined value, by 


States. 
State uitae gus \erroleua: 
Pennsylvania ..oooococcoccconococonons —Ó— | $18,139,914 | $18, 507, 103 
O A EID Ld I Ma Va ta | 5, 315, 564 23, 730, 515 
West Virginin uiui so ceca etek EUER Ee E 8,114, 249 20, 583, 781 
Indiana A T eee Seca oe ae dnb eae 4, 342, 409 12, 225, 674 
CHOI Adee cece E se i ee eee etek’ 114,195 8, 265, 434 
Texas and Alabama.........oooonooccorerercocononccanacanes 14,082! 8,156,220 
E A A A A A 1,517,643 ` 
Indian Territory ..........-c esee eerte sese sene | Mt | 5, 447, 622 
Oklahoma RC ————— | 
Mii SR E ETE I S | 522,575  @ 526, 976 
Kentucky and Tennessee ............. ccc cence eee eese 322, 404 984, 938 
LOSADA —— P ——À—— o 1, 068, 605 
COIOHdO cal 14, 300 578, 035 
Arkansas and Wyoming ......ooooooocoorncrccarcconancono.. 6,515 80, 794 
South. Dakota... iaa ecee nisi ete ees 12.219 o esessaesessses 
Michigan and Missouri..................... c eee cece nenne 6, 285 4, 769 
o e coco E E Sie n uS Role eos QE EMEN E EE ARO EE 
"TOUT asa de eco boue hd deae tais e ead te 38, 496, 760 | 101, 170, 466 


Value of nat- 


ural gas and 


petroleum. 


$36, 647, 017 
29, 046, 079 
28, 698, 030 
16, 578, 083 

8, 379, 629 
8, 170, 302 


7,014, 930 


2,049, 551 
1,807, 342 
1, 068, 605 

592, 335 


139, 667, 226 
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NUMBER OF COMPANIES REPORTING, VALUE OF NATU- 
RAL GAS CONSUMED, AND VALUE OF OTHER FUEL 
DISPLACED IN 1904, BY STATES. 


The first column of the following table gives the number of com- 
panies and individuals from whom reports were received in the several 
States? there were 2,347 who reported in 1904, as compared with 
2,329 in 1903. In New York, Pennsylvania, Ohio, and Indiana there 
are numerous small wells which supply often only one or two families. 
There has been lately a number of consolidations of larger companies. 

The third column shows the estimated value of coal and wood dis- 
placed by natural gas in 1904, which amounted to $43,413,240; this 
is $4,916,480 more than was paid for the natural yas. 

The cheaper rates of natural gas in Indiana and Kansas placed the 
value of the fuel it-supplanted at a higher figure than the natural gas. 
The higher prices of natural gas in New York State was more than 
offset by the high price of anthracite coal in Buffalo. The general 
uverage price of natura] gas to the consumers is very close to 16 
cents per 1,000 cubic feet at a pressure of 4 ounces above atmosphere. 
The greater portion of the domestic consumption is furnished at 
between 18 and 25 cents per 1,000 cubic feet: 


Value of natural gas consumed in the United States in 1904, by States, and the value of 
coal or wood displaced by same, as reported by 2,847 persons, firms, and corporations. 


Amount re- | Estimated 


companies ceived for ¡value of coal, 

State. viduals re- | Sle of gas or) wood, or 
value of gas other fuel dis- 
porting. | consumed. {placed by gas. 
Pennsy vütill soo wee Nae ex i exu geb eee ce ER ER Ud | a414 | $17,205,804 $18, 237, 920 
COMO ce etus repete DPA | b 453 9, 393, 843 9, 938, 686 
A doa rei eau aa eS mu LR P gut M EE ! 846 4, 282, 409 5,318, 752 
West VIII da do | 90 3, 383, 515 4,780, 907 
NOW A s eRiNDN A A ETRAS ¢ 153 2, 222, 980 2, 262, 711 
| A LOT "rcc m | 190 1,517, 643 | 2, 275, 87b 
Kentucky and Tennessee 2.0.0.0... 0. ccc cee cee cece ences 47 268, 564 298,075 
A A A a eee | 23 114,195 158,195 
Colorado ii. ri RU ACE De Rr OR NEP HR 4 dd 14,300 | 12, 980 
Texas and Alabama ...........oooconccoccoocncnnnacononan coo 7 14, 082 14, 082 
South Dakota a | 7 12,215 22, 315 
MASSON da 30 6, 285 6, 285 
MMS 0 A O 59 4,745 4,745 
Arkansas and Wyoming........................ ——— ere 4 6, 515 7,215 
Indian Territory and Oklahoma .......................... eees 20 49, 665 74,497 
(Potal cc cnet once Gon Metra maar ss a T aN 2,347 | 38,496, 760 43, 413, 240 


a Includes 127 individual producers in Erie County, the product of whose wells is principally for 
their own domestic consumption, 

b Includes 323 individual producersin Ashtabula, Cuyahoge, Lake, and Lorain counties, the product 
of whose wells is principally for their own domestic consumption, 

¢ Includes 91 individual producers in Chautauqua County, the product of whose wells is principally 
for-their own consumption. 

d Largely used for illuminating purposes, 
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USES OF NATURAL GAS. 


In the following table are specitied the uses to which the natural gas 
produced in the United States in 1904 was put: 


* 
Uses to which natural gas produced in the United States in 1904 was put, as reported by 
2,347 persons, firms, and corporations. 


Compa- Establishments supplied. 
pus ue Domestic MN 
= viduals |‘Suppited. mm | Steel | less “tablish: | Total 

ing | i | "e 

RI MTS Rosi ages es DUE. 
Pennsylvania ......... ........... 414 238, 481 35 65 | 89 2,740 | 2, 929 
A A EE | 453 232, 557 3 6. 15 1,112 ` 1.136 
Indiana air o 846 84, 562 8 4 81 297 390 
West Virginia ...........oooooooooo 90 44, 563 7 2 32 | 964 1, 005 
New. YORE «1 ur R NO EE E ERES 153 67,203 AA 6 444 451 
Kansas ........eesse essen 190 27,204 6 4 | 14 | 274 298 
Kentucky ........... eese eee 45 11, 495 1 ES 55 57 
Tennessee ................-... eee 2 Dira | VEU ad | — cars | 1 1 
California ............ eese esses 23 od | T | 14 14 
Colorado ...............- esee esee 4 rp TERN Mt NUT 3 3 
Quoi ROTEN TEM 6 221 | ra a | PEN | - 2 2 
South Dakota......oooocccocccoonos 1 C MER EM NE | ee 2 2 
Missouri................ccccceeeee 30 C: A AROS 1 | 1 
Illinois ......... eee 59 92 ooo. SENS Mae 2 2 
Arkansas ........ooooooococomoooooo. 1 OG Gone are RE MEN 1 | 4 
NWYOflng....-——— e no RR EE "i PR "———— 2 | 2 
Indian Territory and Oklahoma e 20 1,239 | a DETTA ATA 35: 35 
Alabama NC O | RES PEN 1, 1 
21517.) naen eene eE |o 237 712,577 61 | 82 237 | 5,93 | 6, 333 


| 


There was an increase of but 18 in the companies and individuals 
reporting in 1904 over 1903, while the number of consumers supplied 
with natural gas in 1904 increased 85,530 over the previous year. 
There was a decrease of 889 in the establishments supplied in 1904 
compared with 1903. A large proportion of the decrease is due to the 
diminished pressure and the small supply in the natural-gas fields of 
Indiana and northwestern Ohio. A number of the iron and steel 
plants and glass manufactories in Pennsylvania and West Virginia 
have their own natural-gas plants. During the summer months owing 
to the light domestic trade it is customary for the natural-gas com- 
panies to supply temporarily a number of manufactories. The great 
bulk of the consumption is for domestic purposes, where it properly 
belongs because of its particular fitness. "There were 712,577 domes- 
tic consumers supplied in 1904, an increase of 85,530 over 1903. This 
increase came chiefly from Ohio, Pennsylvania, Kansas, New York, 
and West Virginia. Indiana showed a decrease. It is estimated that 
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not less than 4,600,000 individuals were supplied with light and fuel, 
and not less than 5,000,000 individuals received benefit from its use 
as an illuminant. 


“RECORDS OF WELLS AND LENGTH OF PIPE LINES, BY 
STATES. 


In the following table will be found, enumerated by States, the num- 
ber of companies and individuals reporting, the number of the pro- 
ductive natural-gas wells up to the close of December 31, 1903, the 
productive wells drilled during 1904, the wells abandoned in 1904, those 
producing at the close of 1904, the nonproductive natural-gas wells 
drilled during 1904, and the number of feet of wrought iron and steel 
pipe of all sizes greater than 2 inches in diameter in use at the close of 
1904. There were 136 more wells producing at the close of 1904 than 
at the beginning; there were 1,350 miles of pipe laid during 1904. 


Record of wells and amount of pipe line, as reported by 2,347 persons, firms, and corpora- 
tions in 1904, by States. 


Tots! pipe laid to 
| Wens. Dec. 31, 1904. 
Compa- 
ES "RENE" 
State. ndi | Pro- ©  Aban-| Pro- produc- 
viduals ducin ducing, 
g, doned 'ducing.; ing 
repent: ec. 31. dried ini Desi holes Feet. Miles. 
8- | 1905. | 1904 | 1904. | 1904. "drilled 
| à in 1904. 
Pennsylvania................. 414 | 5, 915 701 264 | 6,352 | 174 | 60,434,996 | 11,446.0 
A A 453 | 1,523| 834 196 | 1,661 49 | 20,579, 825 5,791. 6 
Indiana.....................-- 846 | 5,785 | 706 | 1,807 | 4,684 153 | 27, 760, 588 5,257.77 
West Virginia................. 90 | 1,068 | 292 76 | 1,274 : 33 ' 20,787, 732 3, 937.1 
New York .................... 153 707 | 78 81 164 | 12 | 7,899,723 1, 496.2 
Kansus.... veo o Sev 190 726 378 75 | 1,029 135 | 7,022, 852 1,330. 1 
Kentucky..................... 45 128 | 27 5 150 ` 4 683, 086 129. 4 
Tennessee .................... 2 2 | E ELTE d os 1, 000 n 
California..................... 23 42 | 10 4 48 ........ 457, 785 86. 7 
Colorado...................... 1 "er eee A GS oos | 82, 640 15.7 
ga D PP — 6 16 | 1 1 u16- ........ | 138, 078 26.1 
South Dakota................. 7 8 l nes das 29, 900 5.7 
Missouri ...................... | 30 81 11 2 40 4 | 71, 425 13.5 
Dino cis 59 46 26 4 68 ........ | 71, 460 18.5 
Arkansas ................. ess 1 2 Di heciedd aes DD 90, 000 17.0 
Wyoming ..................... 3 1 5 2 E v usvs | 17, 480 3.3 
Indian Territory and Oklaho- | 
eT E EEE DruUnd dud 20 y i A Os 327, 800 | 62.1 
Alabama...................... 1 1 Ie eis P OA EDEN ted a 
———— — do Le SAS ——————Hm— | ——— e ——— —— 
29, 631. 9 


a Gas is produced from oil wells not included in this table. 
b Includes 283 wells not utilized in 1904. 


H. Doc. 21, 59-1——49 


TOA 2,347 | 16,002 | 2,603 | 2,467 dal 564 156, 456, 370 
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NATURAL-GAS INDUSTRY IN INDIVIDUAL STATES. 
PENNSYLVANIA. 


The large increase in the value of the production of natural gas in 
Pennsylvania in 1904 is remarkable when it is remembered that Penn- 
sylvania is the oldest State producing natural gas in any large quan- 
tity. The supply has been derived from the deeply buried sands in 
Greene and Washington counties in the southwestern portion of the 
State, and from the counties of Armstrong and Clarion where deeper 
producing sands have been developed during 1902 and 1903. Several 
small pools were secured in Potter County. The productive areas are 
found in lines of elevated strata extending in a general northeast and 
southwest direction. There is a general dip of about 174 feet to the 
mile from the New York State line to the southwestern corner of 
Pennsylvania, where Greene County joins West Virginia. The con- 
ditions necessary for accumulating and storing natural gas in the sand- 
stone reservoirs deeply buried under impervious clay and shale are 
remarkably well developed over a large portion of western Pennsyl- 
vania. 

Although many of the older natural-gas pools, which in former years 
were large producers, have at this date ceased to produce any consid- 
erable amount, there are other fields in which, by means of the suction 
lines leading to the gas-compressor plants, large areas of low-pressure 
gas are made available and have for many years been producing large 
amounts in the aggregate. There has been a general decrease in the 
rock pressure in all of the fields, which has not been made up by the 
discovery of any new pools of any magnitude during 1904. Other- 
wise the conditions remain the same as in 1908. 

The deep Bayard and other sands in Greene County, the Gordon, 
the Big Injun, the Fourth and the Fifth sands of Washington and 
Fayette counties, the Speechley in Butler, Armstrong, and Venango 
counties, and the deeper underlying sands of Elk, McKean, and Potter 
counties, have all contributed largely to maintain and even to increase 
materially the output of Pennsylvania. 


Value of natural qas produced in Pennsylvania, 1885-1904. 


———— ———— 


Year. Value. Year. Value. 
Lo Me $4, 500, 000 | 1995 CPC TERR $5, 852, 000 
7 a "—— — — E 9,000,000 | 1896.00.00. cee cece esr 5, 528, 610 
o ON 13, 749, 500 | A O Beeb dele 6, 242, 543 
A TT 19,283 375 199 ——- 6, 806, 742 
a A dace EL a dr 11,593,939 | [ASI eiia E peiaeo cue 8, 337, 210 
2) NM ND CETERI 9,551,025 || 1900.5. odas eere i e teR PP LE Eb Ea 10, 215, 412 
DU e DT 7,834,016 1001 A vysdréqs eds 12, 688, 161 
p E os 14, 352, 183 
Hoo MEDICI A HO NUN BABS O00" IO 5e Maie nieve a tau eda bed bue 16, 182, 834 


o ——— —"———À 6, 279, 000 | T0045 ones E a Leo Ne 18, 139, 914 
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RECORD OF NATURAL-GAS INDUSTRY IN PENNSYLVANIA. 


In the following table there is exhibited a very complete record of 
the several uses to which natural gas is applied, including its value, 
the value of other fuel displaced, the number of domestic consumers 
supplied, the number of iron, steel, glass, and other establishments 
supplied, the operation of wells, and the feet of pipe line completed 
at the close of 1901, 1902, 1903, and 1904: 


Record of natural-gas industry in Pennsylvania, 1901-1904. 


1901. | 1902 1903 | 1904 

et ES ete Ral A uium 

Amount received for sale of gas or value of 
gas CONSUME asias $11, 785, 996 | $13, 942,783 | $16, 060, 196 $17, 206, 804 
Value of natural gas produced ............... ' $12, 688, 161 £14,352, 183 | $16, 182, 834 $18, 139, 914 
Value of coal and wood displaced ............ | $11,892,070 | $17,912,629 | $20,075,245 | — $18,237. 920 
Domestic consumers supplied ................ | 326,912 185,678 214, 432 238, 481 
Iron and steel works supplied ................ 82 99 96 100 
Glass works supplied.......................... | 80 124 122 89 
Other establishments supplied................ 1,581 2.295 2,616 b 2,540 
Total establishments supplied ................ | 1, 743 2, 445 2,534 2,929 
Total wells producing, Jan.1.................. | 3, 776 4,529 5, 444 5,915 
Total productive wells drilled ................ 660 1719 699 701 
Total wells abandoned ....................... 239 203 28 264 
Total wells producing, Dec.31................. 4,197 5, 101 5, 915 ¢ 6, 352 
Total dry holes drilled ........................ 143 232 126 174 
Total feet of pipe laid to Dec. 31.............. 47, 913, 618 48, 863, 621 53, 886, 301 60, 431, 996 
Number establishments reporting ............ 296 379 414 | 414 


i | ' | 


a Number domestic fires supplied. 
b [neluding 372 iron, steel, and glass works and potteries not subdivided. 
c Includes 26 wells not used in 1904. 


INDIANA. 


The value of natural gas produced in Indiana in 1904, compared with 
1903, shows a decline of $1,755,955, as compared with a decline of 
$982,980 in 1903 from 1902. It is rather remarkable that this State 
should hold up its production in the manner it does, when the falling 
off in the original rock pressure, which always invites the inflow of 
salt water and causes the eventual sealing up of the well is considered. 
At the beginning of the year the general rock pressure in the older 
field was close to 15 pounds to the square inch; at the close of the year 
it was reduced to about 5 pounds. Originally it was 350 pounds, and 
a number of wells discharged as much as 12,000,000 cubic feet per day. 
Many of the cities and towns as well as manufacturing plants have 
been forced to abandon natural gas asa fuel and to substitute coal, 
wood, or manufactured gas, or seek new locations where cheaper fuel 
is available. Occasionally a fair gas well is found where a limited res- 
ervoir has escaped the general depletion, but the lives of such wells are 
necessarily short, owing to their limited areas. 
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The great proportion of gas is at present secured while drilling in 
search of oil. There is hardly any attempt made at drilling for gas 
exclusively. In fact the general practice in operating for oil is to 
keep the wells pumped, thus keeping the rock clear of water and get- 
ting what oil there is, with a better flow of gas than by leaving the 
wells to stand and drown out. The bulk of the gas produced in this 
field to-day is pumped to the point of consumption. In the majority 
of cases it is considered best to drill into the oil strata, getting all the 
gas thereis, and at the same time to get what oil there is, as for the 
best results the well must be pumped in any event, as even a shallow 
gas well will ordinarily accumulate water. The pressure varies in 
different fields. In many cases where compressors are used the pull 
creates a suction on the rock. The portion of the territory having no 
compressing stations depends upon the natural pressure of the rock, 
and in such instances the rock pressure will be better, as there has 
been no depletion by reason of the ** pull” a compressor will cause. 

Many plants have installed producers for making their own gas 
from coal. It is a general resort all over the gas belt to construct 
producers and to do away with the natural gas. 

There will be gas for private consumption for some years, as a 
private consumer can use wood to overcome any slight deficiency and 
can have the assurance of a supply during the warmer months; but in 
manufacturing the annovance of a deficient supply can not be endured. 

New developments have been made in southern Indiana in 1904, at 
Princeton and Petersburg. During the year the town of Princeton 
has been piped and the glass works have been supplied with natural 
gas from the nearby petroleum field. The rock pressure showed 305 
pounds. The glass works consume about 2,000,000 cubic feet daily. 

Near Petersburg a new well was completed, three-quarters of a mile 
west of the original well, which measured 2,000,000 cubic feet per day 
with a rock pressure of 500 pounds. This village has for several years 
enjoyed a good supply from a single well. 

In the following table will be found a statement of the value of'the 
natural gas produced in Indiana from 1886 to 1904: 


Value of natural gas produced in Indiana, 1886-1904. 


l 
Year. ! Value Year. | Value. 
l M 
TO RE REDE RENDERE | $300,000 | 1896... 00. cessere $5, 043, 635 
A E 00:000 esas bo: 5, 009, 208 
O —— 15320; 0000. A blood aeo Du fud 5, 060, 909 
AI E ccccecccccccccccesceseeeees 6, 680, 370 
TT O. IN 2, 302, 500 | oa a e RET 7,254, 539 
TROD CHOR TRE 3,042,900: TOL EE 6, 954, 566 
REOR cian oer ects secs A t te Paten , 7,081, 344 
A SR CO TR eT 5, 718,000 | A 6, 098, 364 
[piri E E E E E E 4, 342, 409 
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Record of natural-gas industry in Indiana, 1901-1904. 


1901. A 1903. | 1904. 

A ERI | | 

Amount received for sale of gus or value of | | | 
gas CONSUME: 502042 c 5065s se meter nter PES $6, 276, 119 $6, 710, 080 5, 915, 307 | 84, 282, 409 
Value of natural gas produced................ $6, 954, 566 £7,081, 344 à 098, 364 | $4, 312, 409 
Value of coal and wood displaced ............ $10,669, 402 | $10,000,248 | $8,281,515 | — $5,318,752 
Domestic consumers supplied ................ a 153, 869 101, 481 90, 118 | 84, 862 
Iron and steel works supplied ................ 11 20 23 12 
Glass works supplied ......................... 111 141 130 81 
Other establishments supplied ............... 2, 448 8,121 867 7 
Total establishments supplied ................ 2,570 3, 282 1,020 390 
Total wells producing, Jan. 1................. 4,287 5,371 5, 876 5,785 
Total productive wells drilled ................ 985 1,331 895 706 
Total wells abandoned........................ 700 882 1,257 1, 807 
Total wells producing, Dec. 31................ 4,572 5, 820 9,514 b 4, 684 
Total dry holes drilled........................ 208 ' 9205 242 153 
Total feet of pipe laid to Dec. 31..... ........ 31,241,320 | 36,121,980 | 34, 838, 053 27, 760, 588 
Number establishments reporting ............ 656 929 924 846 

a Number domestic fires supplied. b1neludes 8 wells not used in 1904. 


WEST VIRGINIA. 


The value of the natural gas produced in West Virginia continues to 
increase from year to year, and since 1902 the State has ranked second 
in the list of gas-producing commonwealths. During the last ten 
years (from 1894 to 1904) the value has increased nearly 2,000 per cent. 
For a number of years this State has furnished an immense quantity 
of natural gas to the cities and towns of southwestern Pennsylvania 
and Ohio. During 1904 there was a very great increase in the quan- 
tity delivered to Ohio. The city of Cleveland, in addition to Toledo, 
and many other smaller cities in eastern and central Ohio, is now fully 
supplied with natural gas produced in West Virginia. 

The structural conditions over a large area in the northwestern por- 
tion of this State are ideal for the accumulation of this most valuable 
gaseous fuel. The deeply buried sahds of Lewis, Harrison, and Wet- 
zel counties have responded in a most remarkable manner when pierced 
by the drill. The counties of Marion, Monongalia, and Calhoun have 
also furnished many remarkable wells. The counties of Tyler, 
Ritchie, Doddridge, Marshall, Wood, Pleasants, Wirt, Roane, Boone, 
Mingo, Kanawha, Logan, and Gilmer have also produced gas wells of 
greater or less value. The principal sands furnishing natural gas are 
the Big Injun, Keener, Berea, Gantz, and Fifty foot, Thirty foot, Gor- 
don Stray, Gordon, Fifth, and Bayard sands. "These last names are 
buried from 2,700 to 3,900 feet along the crests of anticlinals, and their 
rock pressure varies from 800 to 1,250 pounds to the square inch, 
while their volume ranges from 3,000,000 to 35,000,000 cubic feet per 
day. The main supply comes from the Big Injun and the Venango 
groups of sandstone. To the southwest the last prominent uplift of 
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the Appalachian chain of mountains sinks down, and on this declining 
anticlinal and the next one to the west and parallel to it many of the 
largest producers in southern Harrison County and in northwestern 
Lewis County have been secured. The prolific gas field in Wetzel and 
Tyler counties is due to a prominent anticlinal which passes south- 
westward near Uniontown, Wetzel County, Kingston, Owls Head 
Knob, and into Tyler County, terminating south of Indian Creek, on 
which was located the once famous but now exhausted Big Moses well. 

There is a prominent uplift extending from Eureka to Burning 
Springs nearly north and south, a distance of 40 miles, on whose flanks 
a great number of fair gas wells have been developed. To the north- 
west of this line, however, where the folding is more gentle and 
extends in anticlinals to the northwest, the largest quantity of the 
natural gas so far developed has been obtained. In numerous instances 
it is found in higher portions of the strata which contain the petroleum 
lower down the flank of the same anticlinal. There are instances in 
which three sands in the same well are largely productive of natural 
gas, and in which the greater pressure of the lowest sand has filled 
up and packed those above it until the pressure of all was equalized, 
thereby enabling a much larger volume to be available when an emer- 
gency should require it. The search for petroleum in this State, as in 
others, has caused an immense loss of the most valuable natural-gas 
fuel by allowing the gas to exhaust itself in the air. The manufacture 
of lampblack is extensively developed in Calhoun, Lewis, and Dod- 
dridge counties. It is estimated that from 30 to 40 million cubic feet 
per day are consumed in this most wasteful process. 

The structural conditions over such a large area in this State indi- 
cate that it will be a source of a vast quantity of natural gas for many 
years in the future, which will be used to supply the decreasing volume 
that must necessarily follow the gradual exhaustion of the older fields 
in Pennsylvania and Ohio. It is probable, too, that in the near future 
Indiana will be consuming natural gas produced in West Virginia. 

Natural gas is the source of fuel or power when exploded in the 
gas engines used in drilling and pumping the thousands of gas and oil 
wells and in operating the pumping plants which collect the petro- 
leum and force it through pipe lines to markets beyond the State. 

Because of its abundance at present no warrant is given for its 
extravagant use and wanton waste. The almost complete exhaustion 
of many of the original fields in Pennsylvania, Ohio, and Indiana bear 
witness to the fact that the contents of these reservoirs are limited 
and that every cubic foot removed leaves that much less available. 
Needless display in torches that are never shut off, and waste in all 
extravagant methods of combustion, and the practice of drilling oil 
wells in prolific gas territory should be regulated so as to utilize the 
large quantity that is so often wasted. 
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The value of the natural gas produced in West Virginia from 1889 
to 1904 is shown in the following table: 


Value of natural gas medi in West Virginia, 1889-1904. 


Ycar. Value. | Year. Value. 
TESS roa UnOEREERUEANSDS CERAM ARE ais oon. $12, 000 SE RA $912, 523 
18905. Vosa uL oa up TIMORE NN EAM ADO MA so ote bivareid owe eres EAE TET 1, 334, 023 
A aes RIT OL DTE O 2, 335, 864 
A A adea 70: 500-1 1900.05 raid 2, 959, 032 
BI A or sea EE NVEA MEE SES 12300001 190]. ossi areas ede bewese OPEN XR 8, 954, 472 
RR UD E 395, 000 | TOO iia 4, 390, 181 
1800 2 as vai ick cea E N 200,000..1-1908. oC spe pA UE RE RE EE ARS a 6, 882, 359 
1898 5o LEY E REN OEVERVERA ES REYS 640,000 || 1901. atar rS E E RESOEFRRES EE Ihe 8, 114, 249 


| 1901. | 1902. 1903. 1904. 

Amount received from sale of gas, or value ; 

of gas consumed ...ooococcocccnccnnccanonno $2, 244, 758 82, 473, 174 $3, 125, 061 $8, 383, 515 
Value of natural gas produced................ $3, 954, 472 $5, 390, 181 $6, 882, 359 $8, 114, 249 
Value of other fuel displaced ................. $2, 415, 360 $2, 994, 777 $4, 375, 000 $4, 780, 907 
Domestic consumers supplied ................ a 55, 808 29, 357 36, 179 44, 563 
Iron and steel works supplied ................ 2 11 9 9 
Glass works supplied ......................... 13 81 25 82 
Other establishments supplied................ 251 835 1, 088 b 964 
Total establishments supplied ................ 266 877 1,122 1, 005 
Total wells producing Jan. 1l.................. 418 794 903 1, 058 
Total productive wells drilled................ 177 142 242 292 
Total wells abandoned ....................... 51 51 46 76 
Total wells producing Dec. 31 ................ 544 885 1, 099 ¢1,274 
Total dry holes drilled........................ 8 37 43 | 33 
Total feet of pipe laid to Dec. 31.............. 11,852, 303 14, 548, 395. 18,224, 176 20, 787, 732 


Number establishments reporting ............ 44 79 | 88 90 


a Number of domestic fires supplied. 
b Including 33 iron, steel, and glass works and potteries not subdivided. 
e Includes 14 wells not used in 1904. 


OHIO. 


There are a number of natural-gas fields in this State that are widely 
separated both geographically and geologically. The great volume 
found in the northwestern portion, which in 1888 and 1890 was at the 
zenith of its production, has since been greatly depleted, so that instead 
of the original rock pressure of 425 pounds to the square inch there is 
in many localities practically no pressure at all. There are natural- 
gas producing areas of greater or less extent beginning in Noble and 
Washington counties in the southeastern portion of the State and 
extending northeast to Columbiana County. In Morgan, Perry, Vin- 
ton, and Jackson counties wells producing considerable quantities of 
natural gas have likewise been found and utilized. 
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Just east of the central portion of the State, south and east of Lan- 
caster, a large field has been recently developed and heavily drawn 
upon, until the original rock pressure of 800 pounds to the square inch 
has now been reduced to about 150 pounds. The pool was first devel- . 
oped by a well drilled near Lancaster in 1887, and a fair flow of natural 
gas was secured from the Clinton limestone, a horizon which heretofore 
was considered barren. In 1893 the field was extended to Sugargrove, 
almost 10 miles due south, and a number of wells were developed with 
a capacity of from 4 to 12 million cubic feet per day and a rock pres- 
sure of 800 pounds. 

During 1900 and 1901 a new and prolific field was opened due north 
of the Lancaster and Sugargrove field, known as the Homer field, 
about 30 miles north, on the line dividing Licking and Knox counties, 
in the same Clinton formation. This has proved to be a very extensive 
and prolific field, especially that portion in Burlington township in 
Licking County and Miller township in Knox County, where the 
largest wells have been found. So far as developed, the area is about 
22 miles long and from 3 to 6 miles in width; it was considerabl y 
extended to the north and east during 1903, and now covers a ter- 
ritory that in whole or in part embraces 30 townships. The average 
production of the wells drilled is large, and the proportion of dry holes 
is comparatively small. The largest well produced over 10,000,000 
cubic feet per day in 1904. “The depth of the wells is from 2,150 to 
2,250 feet. This new pool was connected with Columbus by two large 
pipe lines in 1903. 

A new shallow sand natural-gas field was developed in Vinton 
County in 1904, which contained a number of fair producers. There 
is a small field producing some gas from the Corniferous limestone 
located in Ashtabula County. There are a vast number of shallow 
wells that secure a small but constant flow from the Berea sand and 
the underlying Ohio shale in western Cuyahoga, eastern Lorain, and 
northern and central Medina counties. 

During the vear 1904 Ohio was supplied with an increasing quantity 
of natural gas from West Virginia, and to a much smaller extent with 
gas from Pennsylvania, Kentucky, and Indiana. 

During 1904 a new gas line 10 inches in diameter was constructed 
from the central portion of Clarion County, Pa., to Ashtabula, Ohio, 
a distance of 80 miles, by the Alum Rock Natural Gas Company. 

The value of the natural gas produced in Ohio in 1904 was $5,315,564, 
an increase of 19 per cent over the preceding year. The value of the 
natural gas consumed in Ohio was $9,393,843, an increase of 30.5 per 
cent in 1904 over 1903. Of the entire consumption of natural gas in 
Ohio in 1904, 56.6 per cent was produced within the borders of the 
State; the remainder, 43.4 per cent, being supplied principally by West 
Virginia. 
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The value of the production of natural gas in Ohio in 1904 was the 
largest in its history, exceeding that of 1889. "The quantity actually 
consumed, however, was probably not one-half of that marketed in 
1889, for which $5,215,669 was received, when the new and prolific 
fields in northwestern Ohio were at their zenith and millions of cubic 
feet were consumed in extravagant displays or given away and con- 
sumed without regard to compensation or economy. 

The value of the natural gas produced in Ohio from 1885 to 1904 is 


shown in the following table: 


Value of natural gas produced in Ohio, 1886-1904. 


Year. Value. Year. Value. 
LBS pe ————— $100,000 || LL ORE $1, 255, 700 
A wah eka cee Lu MEE 400,000 || TOO icons taa 1,172, 400 
Corp HERE 1,000,000 || 1807: e iluuaraaien rere ib 1,171,777 
LT cc 1000; O00 || 1898 eem 1, 488, 308 
Dos RH 5,215,669 | 1899.00... eel eee cece cece ee cc eeee 1, 866, 271 
O —Á—Á tens: 41,094,300 || 19003 conter dia 2, 178, 234 
TSO) 2 eu wc ve etee C RI. eda eR E AAA A EISE ESSE 2,147, 215 
A Ede eee e rede UN Egi 2,136000: | 1902... diede dex R eR RE Se E e ksPSES 2, 355, 458 
PROD A A ERE RT 1:510:000 || 1908.5 SiS 4, 479, 040 
1804 or ose cee aoe E Us 1,276,100 | 108 AA Joes a US 5, 315, 564 
Record of natural-gas industry in Ohio, 1901, 1902, 1908, and 1904. 
1901. 1902. 1903. 1904. 

Amount received for sale of gas or value of 

gas consumed «4055226 epee. ewes ce rr | Ene $4, 119, 059 $4, 785, 766 $7, 200, 867 $9, 393, 843 
Value of natural gas produced................ €2,147,215 $2, 355, 458 $4, 479, 040 $5, 315, 564 
Value of coal and wood displaced ............ $4, 448, 584 | $5, 351, 878 $5,155,570 $9, 938, 686 
Domestic eonsumers supplied ................ a 149, 709 120,127 197,710 232, 557 
Iron and steel works supplied ................ 6 17 19 9 
Glass works supplied ote eet oe used 13 56 63 T" 15 
Other establishments supplied ............... 930 713 1, 704 51,112 
Total establishments supplied................ 949 786 1,786 1, 136 
Total wells producing Jan. 1.................. 885 1,099 1, 343 1,623 
Total productive wells drilled................ 113 266 290 834 
Total wells abandoned ....................... 48 75 110 196 
Total wells producing Dec. 31 ................ 950 1, 290 1, 523 c 1,661 
Total dry holes drilled........................ 35 40 62 49 
Total feet of pipe laid to Dec. 31.............. 15, 199, 295 20, 093, 670 27,876, 583 30, 579, 825 
Number of establishments reporting ......... 305 451 515 453 


a Number domestic fires supplied. 


b Including 107 iron, steel, and glass works and potteries not subdivided. 


c Includes 29 wells shut in in 1904. 


NEW YORK. 


Natural gas is found over a very large area in the western portion 
of New York in a number of ditferent sands and limestones, including 
the Devonian black slate, the Bradford sand, and the underlying Kane 
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and Elk sands, the Corniferous limestone, the Medina sandstone, the 
Trenton limestone, and the Upper Calciferous. The greater portion 
of the gas comes from the Erie County field and the neighborhood of 
Wellsville and Ricebrook, in Allegany County, from the sands found 
in the Upper Devonian. There are a vast number of wells scattered 
along the south shore of Lake Ontario and many wells along the south 
shore of Lake Erie that furnish from one to four families with gas. 
The town of Fredonia, Chautauqua County, used natural gas as far 
back as 1821 from natural flows and shallow wells, and has the honor 
of first making use of it as a source of light and heat. During 1904, 
by deeper drilling, seven very fair natural-gas wells were found near 
Silver Creek, in this county. Ata depth of 1,750 feet the red Medina 
sand was struck, which with the white Medina was 55 feet in thickness 
and produced a gas well that started off at about 1,000,000 cubic feet; 
this product was utilized at Silver Creek, Forestville, and Dunkirk. 
Two wells were drilled at Brockton, which found the Medina sand at 
about 2,225 feet and which gave a flow of about 10,000 cubic feet only. 
Considerable pockets of natural gas highly charged with sulphureted 
hydrogen were found at 400 and 600 feet in the Devonian slate. 

There is a natural-gas field of considerable extent in Erie County, 
east of Buffalo, near the Genesee County line, where the Medina is 
also productive. 

The counties producing natural gas in New York are Allegany, Cat- 
taraugus, Chautauqua, Erie, Livingston, Niagara, Onondaga, Oswego, 
Seneca, and Wyoming. The last three years have shown an increase 
in annual production. The value of the natural gas produced in 1904 
was only about 24 per cent of the value of the natural gas consumed, 
the 76 per cent being supplied by Pennsylvania, and to a small extent 
by Canada; the gas from the latter source was consumed in Buffalo. 

The value of natural gas produced in New York from 1885 to 1904, 
inclusive, is given in the following table: 


Value of natural gas produced in New York, 1885-1904. 


— mm — ————- — ee 


Year. Value. Year. Value. 


A oO EES NS $196, 000 | A obi sued eee inen ee $241,530 
I. MN NP ASPEN RN 210/000] 1896.4. oes veo sae Seco ee besito ture eio a 256, 000 
A A 33r 000 p Tl e E RN 200, 076 
jc MONTO PEPPER CANTE n | 229, 078 
A ieee tech neal D30026 A O uL a lita Ceo 294, 593 
NP T MT INED wea a cee eE | 835, 867 
om" 280,000 | 1901............ ed a cue | 293, 232 
A S A Fo A E a 346, 471 
A dre ETE aad 210,000 | 1903........... m" TERI 493, 686 


Eet A O A A A e a ve nek 522,575 


i i 


a A portion of this amount should be eredited to Pennsylvania, but it was impossible to make the 
separation. 
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Record of natural-gas industry in New York, 1901, 1902, 1908, and 1904. 


| 1901. 1902. 1903. 1904. 


Amount received for sale of gas or value of | 

gas consumed.... Lo. ce eee eee eee $1, 694, 925 £1, 723, 709 81, 944, 667 $2, 222, 980 
Value of natural gas produced................ $293, 232 $3406, 471 $193, 686 $22,575 
Value of coal] and wood displaced ............ | $1, 655, 912 $1,771,077 $1, 992, 726 $2, 262, 711 
Domestic consumers supplied................. | a95, 161 50, 536 57,935 ' 67,203 
Iron &nd steel works supplied ................ 0 liado 1 
Glass works supplied ......................... 2 8 5 6 
Other establishments supplied................ 96 206 203 444 
Total establishments supplied ................ 98 215 208 451 
Total wells producing Jan. 1.................. | 535 583 652 707 
Total productive wells drilled ................ | 53 69 75 78 
Total wells abandoned ....................... 8 14 20 31 
Total wells producing Dec. 31l.............o... 580 638 707 b7 
Total dry holes drilled........................ | 14 | 8 11 12 
Total feet of pipe laid to Dec. 31.............. | 5,785,098 | 5,894,517 | — 7,413,194 7, 899, 723 
Number of establishments reporting.......... 114 116 144 153 

a Number of domestic fires supplied. b Includes 8 wells not used in 1904. 
KENTUCKY. 


The greater part of the natural gas produced in Kentucky is found 
in Martin County, in the eastern portion of the State, and in Breckin- 
ridge County, in the northwestern portion. The former area supplies 
Ashland, Buchanan, Louisa, Wartield, and Inez, in Kentucky, Hunt- 
ington, W. Va., and Ironton, Ohio. "The latter area supplies Louis- 
ville in part. There are gas wells in Hardin, Jefferson, Meade, Mor- 
gan, Wayne, Estill, Pendleton, Clinton, Lawrence, Rockcastle, and 
Menifee counties. The natural gas produced in Wayne County is 
partially used in drilling and operating wells. The gas wells in Jef- 
ferson County are used for private houses only. 

There were in Wayne County a total of 4 gas wells at the close of 
1904, three of which were completed in 1904 and one about three years 
ago, which is said to be as good as when drilled. One of the wells 
drilled in 1904 is the first gas well in the Steubenville oil district. It 
is located 3 miles north of Monticello and was completed in Novem- 
ber, since which time the product has been utilized in the drilling of 
other wells. It is probably the best gas well in the State, showing 
by Pitot gage an output of 4,327,000 cubic feet daily. The gas was 
found in stray sand at a depth of 818 feet. It is expected that the 
product of the two other good wells drilled in 1904 will be supplied to 
Monticello and Somerset in the near future, and later to Danville and 
Lexington. Since the 1st of January, 1905, two fair gas weils have 
been drilled in this county. 

In Menifee County there were 15 producing gas wells drilled in 
1904 whose combined flow was 10,700,000 cubic feet, none of which 
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was utilized. These wells are from 600 to 700 feet deep and find the 
natural gas in the Corniferous limestone. 

In Estill County, a well on White Oak Creek after penetrating the 
Trenton limestone, passed into the sandy Calciferous and is produciny 
a fair flow of high-pressure gas from that horizon at a depth of 1,940 feet. 
The gas is not utilized. A well is also reported to have found a flow 
of natural gas in this same horizon at Elizabethtown in Hardin County 
at a depth of 2,300 feet, near where a strong flow of Blue Lick water 
was also encountered. 

In Morgan County two very good gas wells have been completed, 
the product of which is used to supply domestic consumers in Hazel- 
green. The gas wells are 1,350 feet deep and have a pressure of 500 
pounds. The gas is very pure, clean, and dry, and no exhaustion is 
yet visible. 

In 1904, a gas well, with an estimated capacity of 500,000 cubic feet 
daily, was completed at Caney in Morgan County. The gas was found 
at a depth of 1,609 feet, and the rock pressure is estimated at 700 
pounds. The product has not been utilized. 

The indications are that Kentucky may become one of the large pro- 
ducing States in natural gas in the future, as there were 27 gas wells 
completed in the State in 1904, which ranged from 500,000 to 4,000,000 
cubic feet per day. 

The value of the natural gas produced in Kentucky from 1889 to 
1904 is shown in the following table: 


Value of natural gas produced in Kentucky, 1889-1904. 


Year | Value. Year Value. 
CNA A RRIN e SEES $90, 000 
TRO coss s A ac Se DEI NULL TTE 103, 133 
TROT me TRUE A ah buted ce ao I UEMOEUS 125, 745 
E O Ie 43-175. | 1900 caba 286, 243 
II POST MN 65, 500 | A E E TA ee | 270, 871 
LEER AEA E E 89, 200 l EN a 365, 656 
| mdr 985800: 13909 ocean idi etesa d ne E T b 390, 601 
O qug deo A T OA b 322, 404 


aIncludes some gas produced in West Virginia, but consumed in Kentucky; also $45 worth of gas 
produced in Tennessee. 

b Includes some gas produced in West Virginia, but consumed in Kentucky; also $300 worth of gas 
produced in Tennessee. 


TENNESSEE. 


One gas well in Franklin County and the Beatty weli in Fentress 
County are the only ones used in this State of which we have any 
knowledge. The product of the Franklin County well was used in 
1904 to light and heat one dwelling house, also to run a 6-horsepower 
engine and waterworks plant. 
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KANSAS. 


Some very large natural-gas wells were developed in Kansas in 1904, 
whose discovery was in part due to the large amount of drilling that was 
done in search of petroleum, and which, from all appearances, must 
soon put Kansas among the greatest natural-gas producing States. 

A number of these powerful natural-gas wells were developed a 
few miles south and east of Independence, Montgomery County, 
which rivaled in magnitude some of the largest wells found in Penn- 
sylvania, Ohio, and West Virginia. Previously wells producing half a 
million cubic feet were common, and a few producing 10,000,000 cubic 
feet had been developed. These large gas wells are often found inter- 
spersed with those producing petroleum, but usually at greater depths. 

Early in 1904 a remarkably large natural-gas well was drilled near 
Caney, in Montgomery County, which produced 20,000,000 cubic feet 
per day, and this was followed by other wells in the same locality 
which produced from 10,000,000 to 15,000,000 cubic feet. In April, 
1904, a record-breaking well was drilled on the Johnson farm, 54 
miles southwest of Independence, which gages 37,000,000 cubic feet 
per day. On the Klumpp farm, 6 miles south of Independence, a 
16,000,000 cubic foot well was found, and 1 mile farther south a 
28,000,000 cubic foot well was secured. "These were followed by 
other large wells from 4 to 5 miles south of Independence, which 
ranged from 5,000,000 to 9,000,000 cubic feet in capacity per twenty- 
four hours. On the M. E. Bennett farm, 7 miles southwest of the 
Johnsou strike, well No. 1 showed 21.000,000 cubic feet, and well 
No. 2 showed 19,000,000 cubic feet; and on the B. F. Logan farm two 
wells were completed which together aggregated about 25,000,000 
cubic feet per day. Near Dearing, toward the close of 1904, a well 
producing 33,000,000 cubie feet was struck. These mentioned are 
only the notably large wells. There were a considerable number 
found fanging from 500,000 to 3,000,000 cubic feet capacity. A num- 
ber of other wells that are powerful producers were found within a 
radius of 20 miles of Independence. North of Indendence the rock 
pressure was about 550 pounds to the square inch; south of Independ- 
ence it was about 650 pounds to the square inch. 

More or less gas has accompanied almost every petroleum pool that 
has been thus far developed. The gas has been found in the sand- 
stones and in the more porous beds of the Cherokee shales, which are 
at the base of the Coal Measures in the Kansas field. 

There is no uniform gas-producing formation, but rather local sands 
at varying horizons in the 450 feet of Cherokee shales. ‘The depth at 
which gas is encountered increases to the southwestward as the result 
of the dip, and in the more productive belt the depth varies from 100 
to 1,140 feet. There are numerous local dips and flexures which cause 
the oil and gus wells to be irregularly dispersed. The original rock 
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pressure was in many instances 320 pounds to the square inch, but it 
has decreased in the older fields to about 120 pounds. 

The early history of this district dates back thirty years, when the 
Acres Mineral well was completed at Iola, which gave a small flow of 
natural gas. After several wells had been drilled near this location a 
vigorous well was found in 1893, which flowed about 3,000,000 cubic 
feet in twenty-four hours. In 1892 the gas began to be introduced 
successfully in a small way. In the year 1899 it was successfully 
applied to the reduction of zinc ore, and began to be used by many of 
the large towns in southeastern Kansas, and also in the manufacture 
of brick and hydraulic cement and in numerous other manufactures. 

Several projects have been started to organize pipe-line companies 
to transport the immense quantity of natural gas recently developed in 
southern Kansas to points outside of the State. These have thus far 
met with more or less violent opposition on the part of many of the 
inhabitants, who claim that it would be more profitable to hold the gas 
near where it originates and bring manufactures and other industries 
within the State. This feeling of opposition seems to be gradually 
subsiding, and the indications are that before the close of 1905 Kansas 
City, Mo., and numerous towns and villayes will be enjoying the 
benefits of natural gas transported from southern Kansas. 

The value of the natural gas produced and sold in Kansas during 
1904 was $1,517,643, an increase of $393,794 over 1903. The prolific 
wells already enumerated were not found until near the close of the 
year. The entire production was marketed inside the State, and, 
owing to the low figures at which most of it was sold, the value of the 
coal and wood displaced was $2,275,875. There were 378 productive 
gas wells drilled during the year, and 75 were abandoned. The total 
number of productive wells at the close of 1904 was 1,029; of this 
number 150 of the largest were shut in for want of a market. 

There were 270 miles of pipe line laid during the year. " 

Indications point to & greatly increased value for the production of 
natural gas in Kansas in the future. 

The value of the natural gas produced in Kansas from 1889 to 1904 
has been as follows: 


Value of natural gas produced in Kansas, 1889-1904. 


Year. Value. | Year. Value. 


-— — Eo CREE: - 
i ll cca Ens CaL $15, 873 | S NW ERR NONE $105, 700 
1 A A O 12.000 A T 174, 640 
A O E E aum 5, 500 | 1899 HH: 332, 592 
O uiae Fest d EE d Fe T PME 356, 900 
E pM PT 50, 000 | A RENE A ee 659, 173 
j| HER 86,600". TWO 824, 431 
Do PR EE 112, 400 | Lip A E 1,123, 849 
JROB Ie A AA | 124, 750 | A TENE | 1,517, 643 
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The following table gives in detail the record for natural gas in 
Kansas during 1901, 1902, 1903, and 1904: 


Record of natural-gas industry in Kansas, 1901, 1902, 1903, and 1904. 


1901. 1902. 1903. 1904. 

Amount received for sale of gas or value of 

gas consumed...............eeeeeeee eere $659, 178 $824, 431 $1,123, 849 81,517, 643 
Value of natural gas produced................ | $659, 173 $324, 431 $1, 123, 849 $1, 517, 643 
Value of coal and wood displaced ............ | $995, 350 $1, 175, 349 $1, 676, 351 $2,275, 875 
Domestic consumers supplied ................ | 10, 227 13, 455 15,918 27, 204 
Iron and steel works supplied ................ 0 1 2 10 
Zinc smelters supplied........................ 8 9 11 16 
Glass workssupplied.......................... 0 3 3 14 
Brick works supplied......................... 12 14 14 17 
Other establishments supplied................ 52 64 113 241 
Total establishments supplied................ 72 91 143 298 
Total wells producing Jan.1.................. 218 299 404 726 
Total productive wells drilled................ 71 144 295 378 
Total wells abandoned ....................... 28 24 33 | 75 
Total wells producing Dec.31................. 256 419 `a 666 | 51,029 
Total dry holes drilled........................ 85 63 66 135 
Total feet pipe laid to Dec. 31................. 2, 425, 110 5, 034, 791 5, 598, 720 7, 022, 852 


Number of establishments reporting ......... 48 80 120 | 190 


a Includes 124 wells which were not in use in 1903. 
b Includes 150 wells which were not in use in 1904. 


INDIAN TERRITORY AND OKLAHOMA. 


There were about 45 gas wells in these Territories at the close of 
1904, only 24 of which were utilized in that year. The development 
of this field has been rapid, and some very good wells have been found. 
On the 1st of January, 1908, there were only two gas wells on the 
Osage Reservation, but at the close of 1904 there were about 30 gas 
wells. Much of the gas in these Territories is used for drilling and 
operating oil wells, but during 1904 consumers in Tulsa, Bartlesville, 
Ochelata, Pawhuska, and Red Fork were being supplied with gas for 
fuel purposes, while Ramona was being piped and will be supplied in 
1905. Some gas is used for manufacturing purposes, a brick works at 
Red Fork being supplied in 1904. It is reported that another brick 
works and a glass factory will be using eas in 1905. 


ARKANSAS. 


Gas produced from 7 wells located in Sebastian County, Ark., was 
supplied to consumers in Mansfield and Huntington in 1904. On Jan- 
uary 1, 1905, consumers in Fort Smith began using gas. Fiveof these 
wells were drilled in 1904, the depths of which are as follows: No. 7, 
gas found at 1,136 feet, depth 1,530 feet; No. 8, gas found at 1,190 
feet, depth 1,700; No. 9, gas found at 1,320 feet, depth 1,740; No. 10, 
gas found at 1,385 feet, depth 1,385; No. 11, gas found at 1,220 feet, 
depth 1,970. 
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In Nos. 8 and 10 gas was found in shale; in Nos. 7, 9, and 11, in 
sand. 

The gas is excellent for domestic use, burning without odor. It is 
free from water and sulphur, very pure, and a good heater; no oil was 


found. 
ILLINOIS. 


Gas is found in Bureau, Randolph, Crawford, and Clark counties. 
The wells of Bureau County are small, each producing barely enough 
gas for one house. The gas is found at a shallow depth. At Sparta, 
Randolph County, the wells have almost ceased flowing. Two wells 
were drilled near Palestine in Crawford County in 1904, the product 
of which is supplied to domestic consumers in Palestine. The sand 
was reached at a depth of 650 feet. In Clark County one gas well 
was drilled in at a depth of 330 feet, the product of which has not yet 
been utilized. | 

The production of natural gas in Illinois from 1889 to 1904 was 
valued as follows: 


Value of natural gas produced in Illinois, 1889-1904. 


Year. | Value. | Year. Value. 
IRNO A A E $10: DIANA 22254 0eddeeepeb i EEG RES ULEE OE $5, 000 
A E A E 6,000: ||; E. More 2, 498 
Mer E EEEN AT EEA CRIME epean Ó 2, 067 
A Ru eo ect se osse ten ass | 12,988 | 1900...... censent eee e eens 1, 700 
A ser oeaeeeceus nes 14,000 | 190 testes nats becca Du ses aod 1, 825 
A 1, O00 | TD oue istas eus t doeet 1,844 
A O AN 7,500 i Ll1 AEE et dte o une dab eue 3, 310 
A rcr E date deo ots 6,375 | AI SOM 4, 745 
MISSOURI. 


Gas is produced from wells in Bates, Cass, Jackson, and Clay coun- 
ties, though all of these wells are very small producers. The gas from 
wells in Bates County is used principally by the farmers, who drill the 
wells and supply their own dwellings. A few domestic consumers in 
the town of Hume, Bates County, are being supplied with gas from 
3 wells in Hume. At West Line, Cass County, is a well the product 
of which is used to supply a few domestic consumers in the town of 
West Line. Near Belton, Cass County, are located 3 wells the prod- 
uct of which is supplied to domestic consumers in Belton; the gas is 
found at a depth of from 275 to 375 feet. Gas from a well in Jackson 
County is used to operate a 100-horsepower gas engine. One gas 
well is located at Holt, Clay County, but as yet no gas has been 
marketed. Other wells will probably be drilled in this locality in the 
near future. 
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ALABAMA. 


The New York-Alabama Oil Company is the only company operating 
in the neighborhood of Huntsville. The company has two gas wells, 
.one with a pressure of 118 pounds per square inch; the other well has 
not been tested. The wells are located near Hazelgreen, 16 miles 
north of Huntsville. Gas from one well was utilized in 1904, the first 
time that natural gas has been used in the State of Alabama; it is of 
very fine quality. This company also drilled two other wells which 
showed small quantities of petroleum, but these wells have been tem- 
porarily abandoned. The fifth well is now drilling. It is expected 
that gas will be piped to the principal towns in the locality. During 
1904 the gas was used for fuel in drilling wells. 


LOUISIANA. 


Two wells have been drilled at Raceland, Lafourche Parish, which 
are reported as producing some gas. The property is still under 
development, and no practical results of importance have yet been 
obtained. No use has yet been made of the gas. There are numerous 
natural-gas escapes in many parts of this State; one in Caddo Parish - 
near Dooley has furnished sufficient natural gas for several dwellings 
for a number of years. 

TEXAS. 


The value of the natural gas produced in Texas and Alabama during 
1904 was $14,082, nearly all of which was produced in Texas; the pro- 
duction in Texas was $13,851 in 1903, $14,953 in 1902, and $18,577 in 
1901. Nearly all the gas consumed in this State is taken from wells 
near Corsicana. Some natural gas was consumed in past years from 
the wells at Spindle Top and Sour Lake. 

Some wonderful pockets of high-pressure gas have been developed 
in the Spindle Top and Sour Lake fields, which blew up bowlders and 
sand mixed with water and traces of petroleum. When the pressure 
was confined, it developed from 250 to 300 pounds to the square inch, 
and, after the gas originally in the rock had been exhausted, the gas 
under pressure was used-to assist the petroleum wells to flow by 
having the gas turned into the petroleum wells. 

Several large natural-gas wells were developed on Bryan's Mound, 
near the shore of the Gulf, in Brazoria County, and at Big Hill in 
Jefferson County, none of which have as yet been utilized. 

Numerous artesian wells along the Gulf coast give off considerable 
natural gas with the artesian water. 


COLORADO. 


Most of the gas consumed in Colorado is supplied to consumers in 
Boulder. The rock pressure is 380 pounds, and is higher than it was 


H. Doc. 21, 59-1——-50 
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one yearago. One well only is used to supply the town. Three other 
wells at Boulder have not been used. 
Some gas from oil wells at Florence is consumed for domestic and 


other purposes. 
WYOMING. 


The oil and gas fields of Wyoming are in process of development. 
In the Brenning Basin district, near Douglas, have been drilled 4 
wells which are gas producers. The gas utilized in 1904 was used in 
the field both for fuel and illuminating purposes. Arrangements are 
being made to pipe the gas to Douglas, where it will be supplied to 
consumers for heating and lighting. One well is reported to have & 
pressure of 149 pounds. 

UTAH. 


Formerly natural gas was produced near the shore of Great Salt 
Lake and piped to Salt Lake City. Owing to the wells filling up from 
the decomposed slate below the casing, they ceased to be productive 
and have not produced since 1898. During 1904 a number of deep 
wells were drilled in several localities along the shore of the receding 
waters of Great Salt Lake, none of which have developed any perma- 
nent flow, a few pockets of high-pressure gas, which were soon 
exhausted, being found in one or two instances. 


SOUTH DAKOTA. 


The gas found in this State is associated with flows of water at a 
number of localities, but only recently has its value been appreciated. 

At Pierre there are three wells which have furnished sufficient 
natural gas to be used extensively for domestic purposes in the town 
and to furnish fuel for a 60-horsepower boiler. These wells also 
supply sufficient water for the use of the inhabitants of the town. 

The locations and conditions of the occurrence of natural gas in this 
State, so far as developed, were discussed at some length in an article 
written by Prof. J. E. Todd, State geologist, and quoted in this report 
for 1901. 

The value of the natural gas produced in South Dakota from 1899 
to 1904 has been as follows: 


Value of natural gas produced in South Dakota, 1899-1904. 


Year. Value. Year. Value. 
INNO Sio NS ted $3,500 1 TOO c Los Eo A E Ae $10, 250 
1900: 0l IR I cua LEM rtr 9,517 15 190]. oed ce dL ex RP I RR e EI ex 19, 775 
TOO) bi cat A e ra NER MUS 25 290 E sedo Tot dua MERE aoe Eh uS 12,215 
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CALIFORNIA. 


Natural gas is produced from wells in San Joaquin, Sacramento, 
Santa Barbara, Ventura, Orange, Los Angeles, and Tehama counties. 
Most of the domestic consumers using gas in California are supplied 
from wells in San Joaquin and Sacramento counties, the towns of 
Stockton and Sacramento being supplied. During 1904, however, nine 
gas wells were drilled in Ventura county, the product of which is 
supplied to domestic consumers in Ventura and Oxnard. At Fairview, 
Orange County, is located a well, the product of which is used in a 
hotel and in cottages. At Tuscan Springs, Tehama County, are two 
wells, the product of which is used at the hotel and grounds for fuel 
and lighting. The wells in Santa Barbara are small gas producers. 
Gas from Los Angeles County wells is produced with the oil and par- 
tially utilized. In the report for 1904 no figures are included for the 
value of gas produced from oil wells. 

The value of the natural gas produced in California from 1889 to 
1904 is shown in the following table: 


Value of natural gas produced in California, 1889-1904. 


Year. Valne. 


Ycar. Value. 

A ese danauss AAA E c $50, 000 
[D ———— —— O O a Ce PUE 65, 337 
o MN REM 80,000 |, 1899... ee seen n 86, 89] 
A inte BRA AA Re EN ES eae beet 55,000. | 1900. cir e be hoi ew nre a SS 79, 083 
Lo: MPO NEP ! 62,000 || 1901.000000 oonan rre 67, 602 
186 MCN TERRE * 50,350] 1908. cocco re eee Ped ases Ce REDI fal a 120, 648 
A PAE VE EEEN SEO TIE 56 0001) O arta rio a aeeai b 104,521 

114, 195 


a Includes $32,138 worth of gas produced from oil wells and consumed in oil operations, 
b Includes $34,452 worth of gas produced from oil wells and consumed in oil operations. 


CANADA. 


There was an increase in the value of natural gas produced in Canada 
during 1904, due chiefly to the increased production in the Welland 
field, in which several extensions have been recently developed. The 
Essex County field continues to decrease in output, and it has not deliv- 
ered any natural gas to Detroit since the fall of 1901. The Welland 
field furnishes a considerable quantity to Buffalo, N. Y. 
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Statistics of natural-gas production in the Province of Ontario, Canada, 1895-1904. 


Year. Producing: Miles of gas! Workmen | Value of gas | Wages for 
wells. pipe. employed. product. labor 

o S cia x oe PN ee dew ee 107 117 59 $238, 200 $24,592 
pU pred 110 183 99 204,179 93, 130 
ISO. Cocos NA 123 248 92 282, 986 73,328 
IO tii ——— 141 287 87 276,710 47,927 
INO Lo ui Ras a NS EU RA E a RU Gea 140 297 84 308, 448 42, 338 
E O INE M OE 142 315 85 301, 599 31,457 
IROU.I. OPERE ea NR RSEN NM C ERES 150 341 95 440, 904 40, 149 
1900. a os 175 306 161 392, 823 43, 636 
BOOT rendu A EDEN CREER E ee das 158 368 129 342, 183 99, 140 
1900. ros us A Badia drm Ns 169 364 107 195, 992 55, 618 
YA A bd RES 210 312 138 196, 535 79, 945 
TOO o2 ed SA AA A 176 231 9 253, 524 53, 674 


NATURAL GAS IN WESTERN CANADA. 


There is a growing production of natural gas near Medicine Hat, on 
the Canadian Pacific Railroad, in the western portion of the Province of 
Assiniboia, on the eastern foothills of the Rocky Mountains. The first 
well drilled in 1891 in search of coal developed a flow of natural gas. 
In 1899 Mr. J. C. Colter drilled a well which supplied several families 
with light and fuel. This was followed by the drilling of four wells in 
the interest of the town. Gas was found in all of them, and was piped 
throughout the town and sold at 20 cents per 1,000 cubic feet. After- 
wards it was decided to drill deeper, and a well at 1,000 feet found a 
sand rock from which a flow of about 1,000,000 cubic feet was secured, 
the shut-in pressure being 500 pounds to the square inch. During 
1904 there were in operation six wells owned by the town, and a well 
drilled by the Canadian Pacific Railroad found a fair flow of natural 
gas at 986 feet, with 525 pounds rock pressure. 

Indications from surface examinations show a large area of pro- 
spective natural-gas territory in this section. 


NATURAL GAS IN ENGLAND. 


Drilling operations have again been commenced at Heathfield, where 
the natural gas is obtained, and the workings have now been brought 
under the coal mines regulation act. 

Natural inflammable gas was discovered at Heathfield, in Sussex, 
some years ago when a well was being bored with the object of obtain- 
ing water. The gas is now used for lighting purposes and for the 
production of power. During the year 1903 the quantity of natural 
gas supplied at Heathfield was 972,460 cubic feet, valued at £194; in 
1902 the production was 150,000 cubic feet, valued at £30. Its com- 
position is very similar to that produced in the United States. 


ASPHALTUM AND BITUMINOUS ROCK. 


By Epmunp Oris Hovey. 


INTRODUCTION. 


Asphaltum is a term rather loosely used in commerce for any or all 
of the varieties of hydrocarbon compounds which the mineralogist 
knows as asphaltum proper, elaterite, wurtzilite, albertite, grahamite, 
uintaite, and gilsonite, together with some other less well-known 
forms which occur in all conditions in nature from viscid to solid. 
The terms used in the tables of this report are only those which obtain 
in the trade. Within the last few years a large industry has grown 
up in California from the fact that the petroleum of the State yields, 
on destructive distillation, a residue which so closely resembles asphalt 
that it is called **oil asphaltum.” It is extensively used as a roofing 
and paving material. 


PRODUCTION. 


The following table shows the annual production of asphaltum and 
bituminous rock in the United States from 1882 to 1904, inclusive: 


Production of asphaltum and bituminous rock, 1882-1904. 
[Short tons.] 


Year. Quantity. | Value. | Year. Quantity. | Value. 
a MO D ERIS 3,000 | $10,500 || 1894................-eseeese 60,570 | $353,400 
TORS REM MCN 3,000 | 10,500 | e A ecd: oiu liad 68, 163 348, 281 
j|. M DONC PED NEN 3,000 | 10,500 |, 1896................. e. 80, 503 577,563 
O coe uses 3,000 | 10,500 j| 1897................ eene 75, 945 664, 632 
1886 M MP 8,500 14,000 || 1898...................-eee 76, 337 675, 649 
ISET eoa eap a dalla 4,000 | 16,000 || 1899..................- 75,085 553, 904 
A ae aR 50,450 | 187,500 || 1900......ooooocococccocom.. 54, 389 415, 958 
o CU 51,735 | 171,537 || 1901........oooococconoo.... 63, 134 555, 335 
1890... eenn Fran debeas 40,841 | 190,416 || 1902................. sees 105, 458 765, 048 
A es eu 45,054 | 242,264 | 1903.................eeesee- 101,255 | 1,005, 446 
E AA | 87,680 | 445,375 | 1904..............-. eese T 81,672 903, 741 
A ous ERRORES | 47,779 | 372,232 
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In the preceding table the term ‘‘asphaltum” includes oil asphaltum 
as well as all the natural asphalts, and the term '*bituminous rock” 
covers the asphaltum-bearing sandstones and limestones which are 
quarried in some States and used alone or mixed with other broken 
rock in the making of street pavements.* 

From the following table, which classifies the production according 
to varieties, it will be seen that the output of bituminous sandstone 
decreased from 38,633 short tons ($118,001) in 1903 to 19,641 short 
tons ($71,465) in 1904. Mastic, which has been reported separately 
for several years, is given at 961 short tons ($11,532) in 1903, most of 
which was produced from bituminous sandstone quarried in Kentucky, 
and increased to 1,200 short tons, valued at $10,800, in 1904. The pro- 
duction of hard and refined or gum asphalt shows an increase in quan- 
tity from 12,896 short tons ($348,799) in 1903 to 15,012 short tons 
($294,446) in 1904, though there was & decrease in value in 1904 of 
$119,353. The production of liquid asphaltum or maltha was 3,360 
short tons, valued at $36,260, reported from California, and 3 short 
tons, valued at $60, reported from Texas. The production of oil 
asphaltum decreased from 46,187 short tons ($522,164) in 1908 to 
36,030 short tons ($376,135) in 1904, and the average value per ton 
decreased from $11.31 to $10.44. "This decline of nearly 22 per cent 
in output for 1904 as compared with 1908 is accounted for by the low 
price obtained for the product, and by the severe competition of the 
companies producing natural asphalt, which has closed several of the 
refineries that were in operation in 1903. The distribution of the oil 
asphaltum of California is now cared for by the California Asphaltum 
Sales Agency, for the purpose of insuring greater uniformity in the 
quantity and quality of the oil-asphaltum produced and in the prices 
realized. Priorto 1902 the asphaltum produced from distilling petro- 
leum was included under the heading of ** Hard and refined, or gum.” 

a For detailed descriptions of the deposits of the country, see Eldridge, George H., The asphalt and 
bituminous rock deposits of the United States: Twenty-second Ann. Rept. U. S. Geol. Survey, pt. 1, 


1901, pp. 219452. See also Prutzman, P. W., Production and use of petroleum in California: Califor- 
nia State Mining Bureau, Bull. 32, 1904, San Francisco. 
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PRODUCTION BY VARIETIES AND BY STATES. 


Both quantity and value as given in the following two tables, which 
distribute the production by varieties and by States, are for the prod- 
uct in the condition in which it is first sold: 


Varieties of asphaltum, etc., produced annually, 1897-1903. 


[Short tons.] 
| 1897. 1898. 1899. | 1900. 
Variety. "Quan 2 Quan- Quan- | Quan- 

tity: Value tity. Value. | tity. Value tity. | Valuc. 

Bituminous sandstone ........... 48,801 7158, 914 | 43,624 ($126, 831 | 43, 041 $121,023 | 38, 334 le119, 719 
Bituminous limestonea.......... 2, 100 | 10,600 | 5,502 | 26,412 | 15,650 | 79,500 | 2,434 | 11,322 
Mastic ..... Queue iid NE | 483 ' 9,864) 1,158 | 17,840 |........].....- elec e cece lec ecw eee 
Hard and refined, or gumb...... 9,911 , 173, 904 | 13,178 | 233,566 | 15,694 | 343, 730 | 12,367 ¡ 256, 793 
Liquid, or maltha................ 14,650 | 311,350 | 12,875 | 271,000 700 9,651 | 1,254 | 28,064 
Total ii de RESI 70,945 | 664,632 | 76,337 | 675,649 | 75,085 | 553, 904 | 54,359 | 415, 958 

1901. 1902. 1908. 1904. 
Variety. 
Quan- Quan Quan- | 4. Quan- : 
tity. Value. tity. Value tity. Value tity. Value 
eee a rn | ee | ——— {oe ne —— 
Bituminous sandstone ........... 34, 248 '$138,601 | 57,837 $156, 993 | 38,633 '8118,001 | 19,641 | $71, 405 
Bituminous limestone«.......... 6,970 | 33,375 | 2,869 | 19,817 | 2,520 8,800 | 1,798 4, 495 
E A see ote A AA 961 | 11,632 | 1,200 | 10,800 
Hard and refined, or gum ....... 19, 316 | 333,509 | 22,321 | 264,817 | 12,896 | 343,799 | 15,012 224, 446 
Liquid, or maltha................ 2,600 | 49,850 | 1,605 | 20,172 58 1,150 | 3,363 | 36,320 
Eláterite AA A O AA laoreet E A A raa edes ales 550 | 60,000 
A O A A AO A A A 2,978 | 105, 080 
E A O A A A uc tore es ate n CREER 1,000 | 25,000 
Oil asphaltum AAA PO A 20,826 | 303, 249 ' 46,187 | 522, 164 | 36,030 | 376, 135 
— [LT E d ee 
a AA PARS EQUES 63, 134 | 555, 335 |105, 458 | 765, 048 tias 1,005,446 | 81,572 ¡ 903, 741 
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Distribution of production of asphaltum in 1904, by States. 


[Short tons.] 


California. Texas. | Pennsylvania. Kentucky. 
Variety. ; 

du. Value. E Value. | pires Value. bd Value. 
Bituminous sandstone ........... 6,814 | $19,264 |........]......... | ree ENT 5,670 | $31,185 
Bituminous Ilimestonea.. ocnlos cd [enar ee ao edi o lla 
| P Lii qe prr MEE A A 1,200 | $10,800 |........]........ 
Hard and refined, or gum ....... 14:075. e lA. A PR A O eat 
Liquid, or maltha.......... ......!. 8,360 | 36,260 3 $60 | eer ee o ME A A 
AS A A A erbe A A PA A 
A O A E PS asena INN. ASIA Wi RN 
Grahamite A cua use RA A A O queue e bd cbe ase saa PRA PE 
Oil asphaltum ................... 36,030 | 376,135 |........]......... A Re MÁS 
A | 60,279 | 639,429 3 60 1,200 | 10, 800 | 5,670 | 31,185 

Indian Territory.! Arkansas. Missouri. | Utah. 

Variety. i | 

ires Value. bid Value. diy | Value. "HOT Value, 
Bituminous sandstone........... 5,457 | $12,516 | 1,700 | $8,500 |........ | salir O PON 
Bituminous limestonea..........|........].........]-.... LLL]. eere eens 1,798 | $4,495 |........ Dada 
Mastic<=10052 ss tl E o ec ed 
Hard and refined, or gum .......|........]... am E AO 937 | 16,676 E PA ere 
¡AAN PMA A A oa O A A A enaa 
Elaüteériio ALIANE AI A O A A A sS decns 550 - $50, 000 
A O A CS O A A 2,978 | 105, 080 
Grahamite 6...................... 1,000.) 25.000 AA [e tom O A ne een cece . 
OIL asphaltiln 15: eun oy O A AO A eee ie AS A ei pd teu 
Total. i. Ii PES 6,457 | 37,516 | 1,700 | 8,500 | 2,735 | 21,171 | 3,528 ' 155, 080 


' 
| 


a Not including mastic or refined asphaltum made from bituminous limestone. 

nun gilsonite from Colorado and Utah, gum asphaltum from Texas, and '' Ventura" hard 
asphaltum, from California. 

o Prior to 1904 included under ‘‘ Hard and refined, or gum." 
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The following table of chemical analyses gives the means of com- 
paring the California oil-asphalt with the natural asphalts of Venezuela 
and Trinidad: 


Analyses of California oil-asphalt and Venezuela and Trinidad natural agphalts. 


A —————— ——————— M = - 


Mineral | Vegetable Authority. 


Bitumen; matter. matter. 
á Per cent. Per cent. Per cent. 
California oil-asphalt....................... 98. 26 13434 di e Tillson. 
Bermudez natural asphalt.................. 98. 52 .50 0.98 ¡ Richardson. 
Bermudez natural asphalt.................. 94. 75 3. 65 1.60 | Richardson. 
Bermudez natural asphalt.................. 91. 88 1.67 6.15 | Richardson. 
Trinidad natural asphalt.................... 54.25 36. 51 9.24 , Richardson. 
Trinidad natural asphalt.................... 54. 03 36. 49 9.48 | Richardson. 
Trinidad natural asphalt.................... 2.97 36. 10 10.96 | Linton. 
Trinidad natural usphalt.................... 52.57 35. 88 11.52 | Linton. 
Trinidad natural usphalt.................... 5.27 37.73 10.01 | Richardson. 


EXPORTS. 


During the fiscal year ending June 30, 1904, asphaltum and manu- 
factures of asphaltic material of domestic production to the total value 
of $100,186 were exported from the United States to other countries. 
The most important receivers of these products were, in the order 
named, Dominion of Canada, Germany, United Kingdom, Peru, and 
France. The corresponding exports for the fiscal year ending June 
30, 1903, amounted to $104,586. 


IMPORTS. 


Nearly two-thirds of the asphaltum which is imported into the United 
States from foreign countries comes from the island of Trinidad, off 
the coast of Venezuela. Other important sources of the material are 
Venezuela (Bermudez), Cuba, and France. Smaller quantities, mostly 
in the shape of bituminous limestones, are imported from Nova Scotia, 
Turkey in Asia, British India, Mexico, Colombia, United Kingdom, 
and Italy. 
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The following table shows the imports of crude asphaltum by fiscal 
years from 1867 to 1885, and by calendar years from 1886 to 1904, 
inclusive: 


Crude asphaltum imported for immediate consumption into the United States, 1867-1904. 


, [Long tons.] 
Year ending— Quantity. | Value. | Year ending— Quantity. | Value. 
| 
June 30— December 31— ' 
CTT A PE $6, 268 sota 32,565 | $108, 528 
(57 O csndensenae 185 5, 632 A LE ae 30, R08 | 95, 735 
A 203 | 10,559 E E ene ee 36, 494 84,045 
A | 488 13,072 1889.........- eese 61, 952 138, 163 
I8 ono dose A 1.301 14,760 E eo Uu: 73, 861 223, 368 
IB creas RM t 1,474 | 35,533 0 A A 102, 433 299, 350 
1878. O Pec tiene 2,314 | 38,298 oa NM 120, 255 336, 868 
e 4225 E cess 1,183 | 17,710. 1893 A A N | 74, 774 196, 314 
E s 9 ones cu Ae bns 1,171 26, 006 (EC RERUM 102, 505 313, 680 
A EA ETETE 807 | 23,818 | 18950A eee eee eee 79,557 | 210,556 
A Ro 4, 532 | 36, 550 | 1896 Acc 96, 192 304. 506 
1978 PEE 5,476 | 35,932 | 18970 ............. co 115, 528 392, 770 
A ute cease 8, 084 | 39,635 | 1898 NP 69, 857 213, 385 
CR chau vines inte, 11,830 , 87,889 | A Eod as 106, 474 425, 263 
IRSE A 12,883 | 95,410 | 1900 Ed tus 118,771 454, 732 
als | 15,015 | 102,698 Os 138,833 | 553, 473 
|. ee 33,116 | 149,999 1902 loeis eiiis 146, 883 459, 570 
|. RET E | 36,078 | 145,571 19039 2o EN 181, 579 593, 346 
e Loops De TET 18,407 | 88,087 cas 119, 599 590, 890 


a In addition to the crude asphaltum imported in 1895 there was some manufactured or refined gum 
asphaltum, valued at 336,664, [n 1896 the value of the manufactured asphaltum imported was $77,449; 
and in 1897, £25,005, The quantity was not reported. 

b Includes 3,069 long tons, “dried or advanced,” valued at $17.005. 

e Includes 4,264 long tons, ‘dried or advanced,” valued at $55,395, 

d Includes 5,141 long tons, “dried or advanced,” valued at $10,212. 

e Includes 3,834 long tons, “dried or advanced,” valued at $32,513. 

f Includes 7,239 long tons, “dried or advanced,” valued at 862.561, 

g Includes 15,357 long tons, ‘dried or advanced,” valued at $52,591. 

As will be seen from the following table, the imports from Trinidad 
decreased from 129,133 long tons ($367,003) in the fiscal year ending 
June 30, 1903, to 110,031 long tons ($368,623) in the fiscal year ending 
June 30, 1904, while the imports from Venezuela increased from 
16,445 long tons in 1903 ($74,874) to 50.194 long tons ($217,017) in 
1904. In 1904 the imports from the Dritish West Indies include 649.5 
short tons of manjak, valued at $28,578. The imports from Cuba 
show a decrease from 9,898 long tons ($48,218) in 1903 to 9,494 long 
tons ($22,930) in 1904. The imports from Italy fell off from 13,789 
long tons ($61,284) in 1903 to 3,211 long tons ($11,581) in 1904. The 
imports from Cuba remain about the same as in 1903, but there is an 
unexplained drop of more than 50 per cent in valuation. 

The increase in quantity and value of asphalt received from Vene- 
zuela more than made good the decrease in imports from other coun- 
tries, so that the total importations in 1904 were 175,640 long tons, 
valued at $643,785, as compared with imports of 172,892 long tons, 
valued at $585,865, in 1903. 
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Imports of asphaltum during the fiscal years ending June 30, 1900, 1901, 1902, 1903, and 
1904, unth the countries from which exported. 


[Long tons.] 


1900. 1901. 1902. 
Country. Paese LI TI prm 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 


West Indies: 


British (Trinidad)............. 93,087 | $277,378 112, 834 | $382, 754 99,592 | $329,819 
Dütelie sse cia rn RE DeC ees | 25 2b. A ote A PS 
A A EE VR SEXT | 553 14, 009 4, 888 19, 162 7,252 28, 497 
A O —— A O A 20 757 
Venezuela (Bermudez) ............ 11,579 58, 298 18, 605 93, 025 12, 406 62, 028 
GOHBADS as 50 180 [ooren 9 50 362 
France 22.4 LVILR olan VO A REESE REP 105 2:20] 15 rove e rss ek A S Ex Eo ds 
MEXICO: esce iia 40 642 95 1, 648 41 629 
Turkey in Asia..................... 108 AA mne] ews eats 38 3, 679 
'Purkey a pes coves oben A A O A A O 
A A A AA A 92 1,135 
United States of Colombia ......... 5 T O es 1 15 
Canda cccc A A PAE 5 AAA 4 
Netherlands ...... A n tipa du 10 718 13 497 85 1,122 
Belglull. oes dude per seers cea AA EE ones det AP nsus UN sa 98 830 
Total. 106, 162 | 363,291 136, 440 | 497, 194 119, 625 428,877 
1903. 1904. 
Country. 


Quantity. Value. Quantity. Value. 


West Indies: 


British (Trinidad) ee 129, 133 $367, 003 110, 031 $368, 623 
[ej quc d 9, 898 48, 218 9, 494 22, 230 
Venezuela (Bermudez)............................... 16, 445 74, 874 50, 194 217,017 
Ifüly or Sousse Red IURI ROVER EEFU re esas T map 13, 789 61, 284 8,211 11,581 
Germa yoaten na e abus ume MU PCS PIS 1, 422 9, 974 1,528 11, 755 
Switzerlanile. si oe usas usus ek ex a 442 3,735 414 8,815 
MEXICO AAA tr Peu t EE S da DEN Staa RR RUM 621 2, 369 382 2, 223 
Nova BCOUB scons one od ck A O daweasiox dad ls Qu Ea MEAE 130 1,032 
Turkey IAS mr A AA 67 5, 038 119 2, 763 
United Kingdom 5.1 e EE RESER M EEREETREDA RUE TUS 136 2, 885 63 932 
British AM A AA A 49 312 
United States of Colombia ........................- es 3 106 23 1, 456 
AUSITIB-HUDERTY A O O sid ra dE ad . 2 46 
Turkey in EOTOPC..esrosiccnancn cr 638 SUIT A iur LERECEEE 
o Siew sere NIA aw x CA uRwx EE RM REL E ei ER 298 1,162. AAA eere 
Tota PC —— PEN 172, 892 585, 865 176, 640 643, 785 
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PRODUCTION IN OTHER COUNTRIES. 
TRINIDAD. 


. The exports of asphalt from the island of Trinidad are given in the 
following tables, which have been furnished through the courtesy of 
the New Trinidad Lake Asphalt Company (Limited). 

The exports of asphalt from Trinidad fell off greatly during the year 
ending January 31,1905, the amount (134,930 long tons) being the small- 
est reported forthelastsix years. Nearly five-sixths of the material is 
obtained from Pitch Lake," a deposit which is being exploited by the 
New Trinidad Lake Asphalt Company (Limited) under a long-term 
lease. The “lake” constantly receives fresh supplies of asphalt from 
subterranean sources, but the amount thus coming in annually is much 
less than that which is being removed from the top. More than 
2,160,000 long tons of asphalt have been removed from Pitch Lake 
and exported to foreign countries since the records have been kept. 


Exports of Pitch Lake asphaltum from Trinidad, 1881-1204. 
(In tons of 2,240 pounds.] 


To United States. To Europe. | To other countries. Grand 
diis PRE A NU Ei ——-| total of 


id Crude. | Dried. etl Crude. Ro esito crude, ud. equiva- in rude 
ent in dried. Eu dried, | lent in ente 
crude. crude. | crude. ent. 

ia 5,600 |........ 5,600 | 10,656 | 6,174 19,917 | ET O APER 25,517 
T MN 12,710: |. . esi 12,710 | 24,712 | 12,007 | 42,722 |... Le] esses eese 55, 432 
1853. ains 22,885 |........ 22,885 | 11,744 | 4,668 | 18,746 L..oooooolccccccoloccnnas: 41,631 
E ccce esser 17,885 l........ 17,885 | 15,910 | 6,561 | 25,751 |........ |... |... 48, 636 
TN 15,505 l........ 15,505 | 12,135 | 7,636 123,589 2.2... f eee eee 39, 094 
1886.........ee- 22,225 l........ 22,225 | 5,130 | 5,394 | 13,221. ...... |... | sees 35, 446 
Tr ME 21,915. ccs 21,915 | 10,205 | 5,771 18,801 l........ |... | esses 40, 776 
1888. ..... esses 24,821 ,........ 24,821 | 8,445 | 8,248 | 812... se eee 45,138 
1889. ...... Lees 46,410 |........ 45,410 | 9,978 | 9,581 | 23,750 |... |. eee] 69, 160 
{een 39,907 |........ 39,907 | 11,755 | 9,951 | 26,681 | — 668 |........ b668 | 67,256 
1891....... sss 62,510 |........ 52,510 | 9,984 | 9,969 24,997 | — 901 Loco... b90l | 78,348 
1892............| 70,806 |........ 70, 806 | 11,596 | 9,458 | 25,783 ' 1,076 |........ b1,076 | 97,665 
1 eed, 65,436 |........ 65, 436 | 10,640 | 6,650 | 20,615 |... LL. ]. sees] seu 86,061 
1894. .........-. 71,860 |........ 71,860 | 8,967 | 9,413 | 23,086 |..... p nico SA 94,916 
1895. ..... eese. 61,702 | 2,256 | 64,976 | 5,058 | 7,365 | 16,104 ;........|...... 81,080 
1896. ........... 60,687 |........ 60,637 | 8,320 | 8,052 | 20,391 |........ 1,300 |c1,918 | — 82,946 
1897. iussis: 71,969 | 1,769 | 74,407 | 14,629 | 13,510 | 34,856 |........ 500| 680| 109,943 
1898. ........... 46,089 | 1,692 | 48,423 | 15,703 | 13,228 | 35,537 | b693 |c1,616 | 2,999 | — 86,959 
18994 .......... 70,111 | — 666 | 70,777 | 21,337 | 20,618 ' 41,955 |........ 2,359 | 2,359 | 115,091 
1900d .......... 67,758 | 3,180 | 70,938 | 23,386 | 23,966 | 47,352 | 1,422 | 3,031 | 4,459 | 122,743 
1901. ........... 80,449 ........ 80,449 | 31,213 | 15,816 | 54,761 |........ b86 | — 844 | — 186,064 
1902 e soot 101,876 | 2,211 | 104,956 | 17,711 | 10,509 | 33,474 |........ 536 | 746 | 139,176 
1903 e .......... 118,661 | 3,536 | 123,582 | 27,025 | 13,921 | 40,946 | 1,000 3| 1,004 | 165,522 


1904/ .... sese 59,325 | 2,670 | 63,033 | 28,970 | 12, 249 | 47,296 |........ 980 | 1,359 111, 688 
| 


a For a particularly full account of this remarkable deposit see The Pitch Lake of Trinidad, by S. F. 
Peckham, in the American Journal of Science, July, 1895, page 33. 

b Australia. 

€ Argentina and Mexico. 

d The dried and “épuré” in 1899 and 1900 are not reduced to crude equivalents. 

e Report for thirteen months ending January 31, 1904. 

y Year ending January 31, 1905. 
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[In tons of 2,240 pounds.] 
To United States. To Europe. To other countries. Grand 
DM —— -—- - -— --— total of 
Y ear. | | Total Total Total exports in 
Crude. | Epuré. Tene Crude. | Epuré. ia Crude. | Épuré. nia E ‘ai ae 
crude. crude. crude. ent. 
1886... ees y I ru PA 2.204 Views weet lat ences ye p Ee AA PA uim eaves 2, 297 
I Eoso T E E 1,195 | 2,100 4,345 | 220 as ZU A A mal «ste Si 4, 565 
y. MNT 5,316 | 1,536 7,620 619 e n 619 AS E PE PM 8, 239 
do Lora 10,490 | 2,052 | 13,568 | Tee E edie wee wees eee 833 |........ a 833 14, 401 
Ta ESE 15:405 | A A A A A | De aud 17, 417 
1891... 20, 507 7| 20,514 | — 139 |........ TM m b40| 20,693 
1892... 4 5» | 17,406 |........ 17, 406 699 |........ 699 | etka esee eel ete an aon 18, 105 
1803... 5 reve 9,450 |........ 3,150 | 2,432, 1,862 | 5,225 110 178 b377 9, 052 
1894............ | 3, 365 325 3,853 | 2,200 | 4,699 | 9,249 13 94 5154 13, 256 
1895. ........... | 4,445 199 4,744 | 1,770! 2,368 | 5,322 ¡........ 169 b 254 10, 320 
1896. 5... ee 11, 943 71 12, 049 842, 1,988 | 3,824 |........]..... P TA RA 15, 873 
e AA 19,213 l........ 19, 243 293 700 | 1,343 415 178 682 21, 268 
1898............ 15,160 |........ 18, 160 700 258 | 1,087 404 312 872 20,119 
1899 © ds 24, 622 512 | 25,164 275 250 525 80 298 378 26, 067 
1900 c sino 33, 936 860 | 34,796 4) Mi Ec 251 127 70 197 35, 244 
TOO) nois 31,767 | (a) 31,767 | 1,704 | (d) 1,704 | 1,446 |........ 1, 446 34, 917 
1902. ........... 25, 003 100 | 25,153 200 hessas 200 15 50 90 25, 443 
1903 e .......... 18,478 |........ 18,478 | 2,258 628 | 3,200 | 1,347 224 1, 686 23, 361 
A 22, 432 100 27 082 laa 100 150 360 100 510 23, 242 
a Australia. 
b Canada, Venezuela, and West Indies. 
e The dried and ‘épuré’ in 1899 and 1900 are not reduced to crude equivalents. 
d Included in shipments of crude. 
e Report for thirteen months ending Jan. 31, 1904. 
f Year ending Jan. 31, 1905. 
Total exports of all asphaltum from Trinidad, 1886-1904. 
[In tons of 2,240 pounds.] 
ns Be United ibi To Europe: l To other countries. Gand 
Lake. | Land. | Total. . Lake. | Land. | Total. | Lake. | Land. | Total. total. 
I5RO. oes ento 22,225 | 2,297 | 24,922 | 13,221 |........ IS, 22T [2522 Se PEA EET 37,743 
pl. PARAS 21,915 | 4,315 | 26,260 18,861 220 | 19,081 L:. sse elec ceu nr e 45, 341 
ISSR cL cecus 24,321 7,620 | 31,941 20,817 619 | 21,436 |..... Goel A PAPA 53, 377 
e A 45,410 | 13,568 | 58,978 23,750 |........ 23,750 |. os cesa 833 833 83, 561 
1890............ 39,907 | 17,417 | 57,324 | 26,681 |........ 26, 681 668 EA 668 84, 673 
|) aac: 52,510 | 20,514 | 73,024 | 24,937 139 | 25,076 901 40 941 99, 041 
E IA 70,806 | 17,406 | 88,212 | 25,783 | 699 | 26,482 | 1,076 |........ | 1,076 | 115,770 
1893............ 65,436 | 3,450 | 68,886 ' 20,615 | 5,225 | 25,840 |........ 37| 37 95, 103 
1891........ s. 71,860 | 3,853 | 75,713 23,096 | 9,249 | 32, 335 |........ 154 | 154 108, 202 
aaa 64,976 | 4,744 | 69,720 | 16,104 | 5,322 | 21,426 |........ 254; 254 — 91,400 
e rs 60,637 | 12,019 72,686 | 20,391 3, 824 | 24,215 | 1,918 |........ 1,918 98, 819 
IO oos taies 74,407 ! 19,243 : 93,650 | 34,856 | 1,343 | 36, 199 680 652 1,362 131, 211 
1898. A 48,423 18,160 | 66,553 | 35,537 | 1,087 | 36,624 | 2,999 872 | 3,871 107, 078 
189 a .......... 70,777 25,164 , 95,941 | 41,955 525 | 42,480 | 2,359 378 | 2,737 141, 158 
19004 .......... 70,938 34,796 | 105,734 | 47, 352 251 | 47,603 | 4,453 197 | 4,650 157, 987 
e A 80, 449 | 31,767 | 112,216 | 941,761 1,704 | 56, 465 844 | 1,446 | 2,290 170,971 
1909 Lex Saas 104, 956 . 25,153 | 130, 109 | 33, 474 200 | 33,671 746 90 836 161, 619 
1903 AA 123,582 | 18, 478 | 142,060 | 40,916 | 3,200 | 44,146 | 1,004 | 1,686 | 2,690 188, 896 
1904 c .......... 63,033 | 22, 582 | 85,615 | 47,296 150 | 47,446 | 1,359 510 | 1,869 134, 930 


b Report for thirteen months ending Jan. 31, 1904. 
e Year ending Jan. 31, 1905. 


a The dried and '' épuré"' in 1899 and 1900 are not reduced to crude equivalents, 
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BARBADOS. 


Manjak or glancepitch is a very pure form of land asphaltum which 
occurs in limited quantity in the island of Barbados und elsewhere. 
It is used in the manufacture of Brunswick varnish, which is utilized 
for the insulation of electric cables, for waterproofing, and for other 
similar purposes. The annual production of manjak in Barbados has 
decreased greatly within the last ten years, as is shown by the follow- 
ing report of exportation to all countries: 1897, 1,880 long tons; 1898, 
1,160 long tons; 1899, 1,026 long tons; 1900, 1,120 long tons; 1901, 
1,043 long tons; 1902, 868.5 long tons; 1903, 650.85 long tons; 1904, 
about 649.5 long tons (to the United States alone). 


VENEZUELA. 


The exports of asphalt from Bermudez Lake in Venezuela to the 
United States, which fell off greatly during 1902 on account of litiga- 
tion between the two American companies leasing the right to work 
the deposits, have more than regained their previous importance, the 
legal troubles between the companies having been settled. The imports 
into the United States from Venezuela during the year ending June 30, 
1904, were more than twice as great as during any previous year. 


CUBA. 


As may be seen from the tables already given, the asphalt industry 
in Cuba has expanded greatly in recent years. About three-fifths of 
the asphalt exported from Cuba during the fiscal year ending June 30, 
1904, was sent to the United States. 


PRODUCTION IN PRINCIPAI PRODUCING COUNTRIES. 


In the table below is given a statement of the production of asphal- 
tum in the principal producing countries from 1890 to 1903, inclusive: 


Production of asphaltum in principal producing countries, 1890-1903. 
[Short tons.] 


United States. Trinidad. Germany. 
Year. IE TN OE MEER nr : E A ADAE aru S 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 

jns MEE 40,841 | $190, 416 | 94,834 | $254, 019 59, 361 $89, 961 
A AER EE Ed OR EE 45,054 | 242,264 | 110,929 | 297,132 54, 163 89, 419 
Ls e —— —— — 87,680 | 445,375 129, 438 | 347,310 58,713 99, 686 
1893. MOST ENS 47,779 | 372,232 | 106,515 | 285, 309 52, 056 84, 962 
erte EE A E esso eae 60,570 | 353,400 | 121,186 | 324,606 61,691 107, 350 
A HOP 68, 163 | 348, 281 | 102,368 | 274,200 65, 638 | 108, 153 
1896. O cu dox Ux ipsas 80,503 | 577,563 110,667 | 296, 457 67,830 107, 908 
1897 AA O ide te 75,945 | 664, 632 146,172 | 292,344 67, 933 91, 984 
ys A A h ves ues seek 76,337 | 675,649 112,220 | 553, 890 75, 550 99, 088 
po ar la silos 75,085 | 553, 904 153,870 | 745, 242 82, 397 123, 984 
A aR 54,389 | 415, 958 177,751 | 855,744 98, 833 160, 000 
90) —— — MH 63,134 | 655, 335 191,488 | 799,010 99, 420 ! 168,750 
E A E a84,632 | 461,799 178,230 | 828,347 97, 415 | 146, 470 
| 198, 940 


NOUS Loc eiae A a 55,068 | 483,282 | 211,564 |.......... 96, 401 


2 pla is excluded from this table of crude production, since it is a product of distillation. 
xpor 
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Production of asphaltum in principal producing countries, 15990-1908— Continued. 


Year. 


ns. ...<....<..0...«< .. concern... e... .p.s. 


.e..ono.oos.» ..o. e... ect 060.0- 504.2. .0.0..0000 


ee eee. ..n.oe.o.. nn... nan. e... 2. 


seen 4. 2:000560800P9004 An ano ..o.....nno 


e... 9... . 1... ..._.«<. encon... ..n. 0... 0.0... .-..850:. 


ec. .0.0:00000000. .<..o0 0.0.0... .- .a-..o e... o». 


Loro... ..ono=.n.....nbE.::. 0.0.0... ..2. .2A....* 


noc. ee von nono no.ncn. eo... 


coro. ..n.. o... ..o..oc..o cone... eo neo no.s 


.. eee eo... nn. on... conens coo onnoo so 


c.o once. no.....o no. n.oe. nn no. o cn... us 


ec... ..no. o n..n. nn. eros ro ooo... ....... 


Year. 


eo... ............. ..— o... . 1. 00000600. 


2. .<..... o... <<... 0000000... 0.0... . .. . 


e... <-o0 04092. .eo o o on... ..... ........ . 


eo ooo. cn. nn. ooo. EE 


Mo ...o.noon.n..».n non. . rn. o. Roco. ..o. ooo 


ceo non... ......e.o .<..<..<.. ($ :1........ 


dra o..ooc.nn.oon son. oca nen.no.n. nn. n.oo.o 


e... ..o. o... . e... "99-6 cnn... ana» 


e. oe..n.n.o..nnparcosncsns$oonorco sono 


.. 0... --c o... . o... . e. conc. eo... o. no 


+96+Rr*+... no... o... e... 5.0000 00000. ..P._-. oo 


Losa w^ 9 6 Mà * 9 à € 9» 9 9 à o * 9 ^ 6.00... .0. 60. 


**0909009.99»^9*9»*^29a22060907094^29 


France. 


Italy. Spain. 

Quantity. | Value. | Quantity. | Value. Quantity. , Value. 
PS = Sos PR eee Seiwa = 
198,934 | $335, 092 49,728 | $232, 351 47 $94 
| 278,316 | 402,631 31,054 131,028 274 505 
246,848 | 323,854 38, 107 | 162,308 554 1,014 
| 241,644 ' 311,116 28,630 | 109,200 904 1,235 
254, 502 | 3:39, 294 66,663 | 270,854 1, 085 | 1, 939 
| 294,234 | 255, 700 51,478 | 197,584 9 1,525 
249,052 ' 336,013 50,092 + 171,507 1,231 2, 156 
257,127 | 328,002 60,984 ' 183,017 1,825 3, 196 
252,358 322,117 | — 108,812, 256,947 | 2,604 4, 605 
285,208 | 356,719 90,350 : 222,519 2, 801 4,964 
293,654 | 353,429 112,115 ' 292,287 4, 621 8, 632 
275,695 | 372,989 114,761 | 261,761 4, 361 8,137 
284,719 — 390,254 70,619 | 151,829 6, 946 12, 356 
967,859 — 353,535 | 98.865 — 240,497 6,918 | — 12,240 
Austria-Hungnury. | Russia. | Venezuela, 

Quantity. | Value. | Quantity. | Value. | Quantity. 

c...o.oe.n......o. ae ceo. 20.09< 2.12..02>002 000008820 .<00. ..]onon.econrnsconjonasnacon.s|on. eno | 
HER 43 $258 15,471. $108,000 |............. 
REN 48 258 20,838 — 118,760 ............. 
RN 97 624 18,337 | 120,000 ' 1,771 
"o 2,740 | | 75,096 17,706 | 176,400 | 7,761 
MOD 2,963 | 59,001 20,699 | 144,893 8, 073 
M 3,449 | 72,429 20,043 ! 133,141 6,197 
m 3,699 | 81,104 | 24,488 , 171,416 11,528 
VISA 4,152 | 86,018 13,244 | 128,176 it 
THEOD 6,276 | 79,634) — 25,435 | 170,300 ' 12,014 
MNA 3,787 | 70,603 27,697. eese eel 17, 981 
"rm 3,770 69,164 29,845 , 250,650 , 24,378 
Munch 4,047 | 07.623 13,624 , 116,935 11,872 
oo conet 2,715 | 62,492 (a) oe b16, 057 
b Exports. 


a Statistics not yet available. 


STON E- 


INTRODUCTION. 


A comparison of the total stone output of the United States for the 
last four or five years furnishes a fairly good summary of the stand- 
ing of the stone trade for the present year, and also indicates to some 
extent the activity or depression of building construction, road- 
improvement work, and the general condition of the many trades 
connected with the quarrying of stone. 

The years 1901 and 1902 showed a large increase in the stone out- 
put of the country, which was forwarded by an increase in the 
building industry, the use of crushed stone for concrete ballast and 
road improvement, the export trade in slate, the construction of 
bridges requiring heavy stone for foundations, the use of a large quan- 
tity of limestone for iron-furnace flux, and of an immense quantity of 
stone used in the manufacture of Portland cement, but not included 
in these figures. The paving-block industry was not so prominent in 
these years, as brick, aspbalt, and macadam took the place of blocks. 
The lime industry was also somewhat affected by the use of cement 
wall plaster. 

To some extent in 1902, and especially in 1903, labor troubles and 
builders’ strikes and less railroad construction caused a general inac- 
tivity in quarrying. ‘These causes have had their effect also on the 
trade in 1904, and therefore the figures show a much less increase 
than in previous years. 

Dr. George P. Merrill, head curator of geology, United States 
National Museum, has recently cooperated with the United States 
Geological Survey in the examination of regions of special interest 
and will from time to time contribute articles to the report on Stone. 
Dr. Merrill has visited the stone deposits of Florida and of Fairfield 
County, S. C., and his reports on these regions are embodied in this 


report. | 


a The collection of these statistics and the compilation of the returns have been carried on, as in 
previous years, by Miss Altha T. Coons, statistical expert of this office, who has prepared the entire 
report on stone.—D. T. Day. 
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In classifying tbe various kinds of stone many essentially different 
rocks are, for simplicity of treatment, grouped in the following classes: 
Granite, bluestone, marble, trap rock, limestone, sandstone, and slate. 
This classification was explained in detail in the report for 1902. 

In making the statements as to the value of the stone, the figures 
given represent as nearly as it was possible to obtain it the value of 
the stone as it left the hands of the producer, exclusive of any cost of 
shipment. When the stone was sold by the producer to the manu- 
facturers in the rough state, the value is so given; and when the pro- 
ducer dressed his own stone, the value given is the dressed value. 
This applies particularly to the rough and the dressed granite, sand- 
stone, and marble used for building and for monumental work. 

The figures as given in the table which follows do not include values 
of stone quarried for the following purposes: Sandstone converted 
into grindstones, whetstones, and other abrasive materials; sandstone 
quarried and crushed into sand for the manufacture of glass; bitumi- 
nous limestone and sandstone used in making asphalt pavements and 
asphalt blocks; and limestone used in the manufacture of Portland 
cement. ù 

In this report for the first time are included figures showing the 
quantity of lime burned. 

The total value of the stone reported to this office in 1904 was 
$74,200,361. The value in 1903 was $72,945,908—a gain of $1,254,453 
for 1904. The corresponding gain in 1903 over 1902, when the fig- 
ures were $69,830,351, was $3,115,557. In 1902 the gain over 1901, 
when the total value was $60,275,762, was $9,554,589; and in 1901 the 
gain was ¥12,267,023 over 1900. 

In 1904 granite, marble, and limestone increased in value, while 
slate and sandstone decreased. 

Granite showed the largest increase. In 1904, including trap rock, 
the total value was $19,992,983; in 1903 it was $18,436,087, a gain 
of $1,556,896 for 1904. The granite production increased from 
$15,703,793 in 1903 to $17,169,437 in 1904, a gain of $1,465,644; and 
the trap rock from $2,732,294 in 1903 to $2,823,546 in 1904, a gain of 
$91,252. 

Sandstone, including bluestone, decreased in value from $11,262,259 
in 1903 to $10,295,933 in 1904, a loss of $966,326. The value of blue- 
stone included in the sandstone was $1,779,457 in 1903, and $1,791,729 
in 1904, an increase of $12,272. The sandstone figures decreased from 
$9,482,802 in 1903 to $8,504,204 in 1904, a loss of $978,598. 

The valuc of marble increased from $5,362,686 in 1903 to $6,297,835 
in 1904, a gain of $935,149. 
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The slate output was valued at $6,256,885 in 1903, and at $5,617,195 
in 1904, a loss of $639,690. 
The limestone output remained nearly the same, being valued at 
$31,627,991 in 1903, and $31,996,415 in 1904, a gain of $368,424 in 


1904. 


The following table shows the value of different kinds of stone 
produced in the United States from 1895 to 1904, inclusive: 


Value of the different kinds of stone produced in the United States, 1895-1904. 


Year. 


1895..... $8, 894, 328 


1896.... 7,944,994 
1897....! 8,905,075 
1898....| 9,324,406 
M 10, 343, 298 
1900....! 10,969, 417 


1901.....| 14, 266, 104 
1902..... 16,076,787 
1908. ...| 15,709, 793 
1904....| 17,169,437 


.<. e. n.e.o.....o. 
...o.o.n.... ooo 
neon... "c 


*"-" oe.eo... 


$1, 275, 041 
1,706, 200 
1,710,857 
2,181, 157 
2,732, 291 
2, 823, 546 


a Estimated. 


Granite. | Trap rock. | Marble. 


3, 629, 940 
4,011, 681 
4, 267, 253 
4, 965, 699 
5, 044, 182 
5, 362, 686 
6, 297, 835 


Slate. 


2, 746, 205 
3,524, 614 
3, 723, 540 
3, 962, 733 
4, 240, 466 
4, 787,526 
5, 696, 051 
6, 256, 885 
5, 617, 195 


Sandstone 


$4,211,314 

4, 023, 199 

4, 065, 445 

4, 724, 412 
b 4, 924, 670 
b 5, 272, 865 
b 6, 974, 199 
b 9, 437, 646 
b 9, 482, 802 
b 8, 504, 204 


| 
.; Bluestone. limestone! Total. 


a $750, 000 |$16, 563, 044 


a 750, 000 

a 900, 000 

a 1. 000, 000 
815, 284 
1,198,519 
1, 164, 481 
1, 163, 525 
1,779, 457 
1, 791, 729 


13, 879, 127 
15, 526, 054 
16, 842, 966 
23, 453, 168 
20, 354, 019 
26, 406, 897 
30, 231, 003 
31, 627, 991 
31, 996, 415 


$35, 943, 105 


32, 202, 661 
36, 791, 772 
39, 245, 264 
48, 785, 875 
48, 008, 739 
60, 275, 752 
69, 880, 351 
72, 915, 908 
74,200, 361 


b Does not include value of grindstones and whetstones. 


The following tables show the value of stone produced in the United 
States in 1903 and 1904, by States: 
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Value of various kinds of stone produced in 1908 and 1904, by States. 


1903. 

State. Granite. Sandstone. Slate. Marble. | Limestone. oe 
Al@DAMA A exe xr RR ri $42,933 naci (a) $719, 404 $762, 337 
Arizona ....ooooooooo.o.. $3, 000 526,875 |............ (a) ` 1,260 531, 185 
Arkansas............... 47, 136 61,172 $4,709 |............ 242, 628 355, 645 
California.............. 61,627, 592 762, 327 70, 000 $78, 329 611, 126 3, 875, 378 
Colorado............... 100, 791 189,132. AA lee ek s bau en 218, 120 708, 043 
Connecticut............ b 1, 101, 425 119, 417 |............ (a) 154, 536 1, 375, 378 
Delaware .............. 369. 166- AAA A A aed ve dar 369, 166 
FlOFIda AAA A A A RIA 64, 893 64, 893 
Georgia ................ 672,047 AAA cR REV rRRXAES 565, 605 78, 352 1, 311, 904 
A A O A A RA S N 
Idaho vicio is 2,750 ¡AAA e| em owx xS 18, 952 33, 558 
o AN ese en E cease y A, PA 3, 206, 271 3, 232, 564 
Indiana A dme ÓN 32. 651 AA OA 2, 985, 274 2, 967, 925 
Indian Territory ....... - M. LAN Pesci TT. erdt TE 1, 450 5, 480 
e A O lehee ames ust A AA A 685, 431 654, 442 
¡A orbes eno ua eu dee 102,128 AAA AA 495, 069 597, 197 
Ln. AA A 99, 742 A PPP 736, 590 830, 332 
Male. cec Rx 2,586,765 |.............. 231,230 |............ 793, 553 8, 611, 548 
Maryland.............. 837, 787 2,170 137,631 83,672 886, 226 1, 447, 486 
Massachusetts.......... b 2, 720, 066 912; 418 1. ores 154, 228 272, 471 3, 519, 243 
Michigan ¿oil 121,950 loss foes ee sess A 609, 082 730, 432 
Minnesota ............. 403, 906 363, 202) PA A 676, 090 1, 443, 258 
Missouri ............... 150, 409 49,402 |............ (a) 2, 516, 688 2,716, 499 
Montana ............... 25, 993 68,096 |............ (a) 152, 694 246, 723 
A APA AP 1,067 AS esses Ese 187,718 188, 785 
Nevada ................ 7,450 9 99- AA PA 2, 400 12, 220 
New Hampshire........ E AA A E melesua 854, 513 
New Jersey............. b 943, 171 364, 337 (6) — AAA 187,711 1, 495, 219 
New Mexico............1.............. (AMA [di nt rei e 1,000 8,510 
New York.............. 549, 015 d 1,756,501 145, 401 748, 160 2,543, 756 5, 742, 883 
North Carolina ........ 218, 947 600 |............ 4, 365 600 224,512 
A nne | 179,879 |... ele 3,990,672 | 5,114,051 
Oklahoma ............. 5, 000 6,500 |............ aut aid ad 54, 690 66, 190 
Oregon................. 118, 411 2,912 AAA ec te o eR dx 16, 684 138, 007 
Pennsylvania .......... b 829,535 | 43,255,073 | 3,959,906 93, 200 5,775,506 | 13,913, 220 
Rhode Island .......... 718. 20T AA A RRIE epi das 39, 315 749, 606 
South Carolina......... 416,868. AA A es neaserisdi 44, 780 521, 643 
South Dakota ..........].............. 163,067 |.52.:2 exa oe a vR EE Eu. 89, 266 202, 333 
Tennessee. olore ile ream pue v owe 20,649 |............ 485, 906 555, 574 1, 062, 128 
TOXÉÜR, arrancar 173, 325 114, 881 A PP 262, 053 549, 759 
Utah i crees 3, 803 11,09 ais 8, 200 190, 608 268, 890 
Vermont............... 1; 810, 179 rs 1,692,652 | 3,011,505 190, 724 6, 605, 060 
Virginia................ 299, 335 4,471 115,856 |............ 569, 205 988, 367 
Washington............ 209, 095 47,430 |............ 40,117 297,701 594, 313 
West Virginia ......... Dreier eiue 252204 |. cree A ! * 558,024 810, 228 
Wisconsin.............. 578, 391 142,445 |... eco vus er P ETAT 1, 256,661 1, 972, 497 
Wyoming os con desi A 91,849 |......... is 8,100 12,188 107, 132 
Other Staten. oo uocis II A AN e 91,800 |.............. 91, 300 

Total...........-. b 18, 436,087 | 411,262,259 | 6,256,885 | 5,862,686 | 31,627,991 | 72,945,908 
a Included in other States. d Includes bluestone. 
b Includes trap rock. e Includes Alabama, Arizona, Connecticut, Missouri, 


e Included in New York. and Montana. 
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Value of various kinds of stone produced in 1903 and 1904, by States—Continued. 
1904. 


Total 
value. 


106, 910. 
379, 726 
8, 265, 007 
931, 224 
1, 141, 417 
245, 272 
89, 363 
1,711, 652 
22,042 
55, 362 
3, 199, 267 
3, 163, 360 
11, 422 
542, 893 
940, 572 
811, 919 
8,315 
3, 354, 149 
1, 469, 755 
3, 702, 261 
835, 481 
1,316, 868 
440 
8, 075, 398 
232, 037 
236, 922 
14, 458 
927,487 
1, 296, 852 
141.023 
5, 018, 576 
317, 628 
5, 204, 110 
125,171 
256, 980 
12, 512, 099 
717,135 
415,512 
57,784 
1, 035, 851 
944,691 
338, 345 
8, 055, 133 
1, 097, 496 
822, 102 
931, 744 
2, 292, 000 
50, 908 
59,916 


14, 200, 361 


State. Granite. | Sandstone. Slate. Marble. | Limestone. 
AVS DAMA cl eras $12,788 |,........... (a) $735, 528 
O A A I eevee (a) 
Arizona .....:. 2e eres $2, 500 91,960 vcs co opns (a) 12, 450 
Arkansas ......... € 52,616 63, 950 $14, 300 (a) 248, 860 
California... oes b 1, 742, 330 735, 662 39, 200 $87, 659 660, 156 
Colorado............... 91, 132 281,142. ....... Lee] 158, 960 
Connecticut............ b 854, 784 117,696... eee (a) 168, 937 
Delaware .............. 245,272 A lens stets eer aos equa Eo Mem 
Florida AAA A qiue uie iet AA cuca tetas 89, 363 
Georgia ................ 942,466 |.............. 4, 500 690, 714 73, 972 
Hawäli A A 22 02 A A OD ERE rasis RS E eaa 
E 22 sch s cot exeo ut Penes 98:320 M cona educ ebria in 46, 042 
A een EE eius WT A aes eut ea 8, 151, 890 
IndIRUB vy sas Syros s eaae om cues 22; O81, A O x qudd 3,140, 679 
Indian Territory ....... o IDE ace eoe E EX A IAR 6,270 
DOW isd asin E EDS IekrOCePerRerfs 9, 300 | O puu i e ss 533, 593 
DX LU PI MER aask 130,516 Osee ser coude mE VR 810, 056 
Koentuekt issue does ces AI A PI 718, 297 
LouislAD«R A A NA A viis aneio e Ma ow ewes’ 
MAME roc o e vs ER 2,400,509 |.............. 181,168 d. ar oues 802, 472 
Maryland.............. 815, 471 8, 998 133, 972 73, 814 437, 500 
Massachusetts ......... b 2, 865, 305 320,861 |............ 183, 388 329, 707 
Michigan AA daa et TEES 14,068 | sosce dene e| ser pe dina das 760, 613 
Minnesota ............. 405, 956 319,209. AAA A 591, 703 
Mississippi............- A A II cda dan vius edel 
Missouri ............... 155, 716 44,455 |............ | (a) 2,875, 227 
Montana............... 33, 890 61.292- AA | PS 133, 915 
A OS ooo oer ua [a rA n ie 142 1. 225 vio us | yas ace audae 236, 780 
Nevada ................ 1, 200 10,508 l.i. ee Rina Eua E RES 2, 700 
New Hampshire ....... 922, A87. AAA A EEE sued Race pae 
New Jersey ............ b 833,518 236,426 |............ rere corer. 226, 908 
New Mexico ...........]........ ee 133, 390 |............ 4, 250 3, 383 
New York.............. 622,986 | c1,755,524 | 71,543 565, 987 2, 032, 536 
North Carolina......... 297,749 200. etes uates 2,741 16, 588 
A ca eR S e e ue 1,808,062 o cov» rn | m a te 3, 396, 045 
Oklahoma ............. 26, 930 2,995. ism eencares se jenen 95, 246 
Oregon................. 235, 213 6, 186 | A I rane out 15,581 
Pennsylvania .......... | b 900, 530 c2,641,510 | 3,633,246 90, 390 5, 246, 423 
Rhode Island .......... | 684,952 AAA A SR QU E EE 32, 183 
South Carolina......... l 382. 428. A A aa 33, 084 
South Dakota .......... 900 33W 9O aa dl was 27,914 
TOenfIessee. a 24, 868 607 | 505, 259 506, 117 
TOXOS ani 345, 317 200.313 |e swadeeadeae Xu Een Rex 387, 061 
A aces 7, 980 70, 168 300 | 3, 950 255, 947 
Vermont............ e. 2,447,979 ir 1,408,151 | 4,004, 669 194, 334 
Virginia ............... 910, 788 13, 522 130,208 dota 442, 978 
Washington............ 422, 508 88,185 oo... eee | 73,098 288, 311 
West Virginia.......... |... 000000000 UAI SAP al deuil eut 644, 363 
Wisconsin ............. 724, 422 158,503 |............ TIR 1,409, 075 
Wyoming .............. 567 30,986 |............ | 2, 000 17,365 
OtberStates. voce AA AA PAS MA 
Total............. b19,992,083 | 10,295,933 | 5,617, 195 | 16,297,835 | 31,996,415 


a Included in other States. 


binelui 


e Includes bluestone. 


les trap rock. 


Connecticut, and Missouri. 


d Includes Alabama, Alaska, Arizona, Arkansas, 
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The following table is given to show the total values of the stone 
used for various purposes in 1903 and 1904. Only those values are 
given which are for uses common to two or more varieties of stone: 


Value of granite, sandstone, limestone, and marble used for various purposes in 1903 und 


1904. 
1903. 
Building |Monumental | Crushed 
Kind. (rough and | (rough and | Flagstone. | Curbstone. | Paving. stone 
dressed ). dressed ). | 
Granite .......... $6, 192, 145 $3, 808, 417 $91, 142 $701, 015 $1, 954, 266 $8, 780, 487 
Sandstone ....... 6,403,969 |.............. 1, 164, 156 | 1, 003, 528 696, 053 827, 585 
Limestone ....... 4,981,241 leads 166, 961 355, 167 515, 760 8, 580, 866 
Marble........... 2, 218, 186 1:958,0417| tenerte eile teo nU ARES pue oae sets A astutus 
Total....... 19, 795, 491 9,767,360 1, 422, 259 2, 059, 713 | 3,166, 079 18, 188, 938 
1904. 
| mer uu ur ee 
Granite .......... $6, 940, 425 $3, 663, 682 | $58,152 $769, 462 $1,983, 328 $4, 930, 003 
Sandstone ....... 5,125,858 |.............. | 1,110, 163 1, 253, 492 664, 062 1, 041, 493 
Limestone ....... 4,543,760 :.............. 108, 029 277,772 186, 670 9,558, 626 
Marble........... 2, 278, 412 2,928, 032 coss pe zv Re cx care | ene x loc A 


Total....... 18, 883, 455 5, 991, 714 | 1,276, 344 2, 300, 726 2, 834, 060 15, 530, 122 


As will be seen from this table the value of stone used for building 
decreased from $19,795,491 in 1908 to $18,883,455 in 1904, a decrease 
of $912,036. In 1903 there was a decrease in the building-stone out- 
put of $994,850 from 1902, and in 1902 an increase of $3,958,960 over 
the figures for 1901. 

In 1904 there was an increase in monumental stone from $5,767,360 
in 1903 to $5,991,714, a gain of $224,354. In 1903 there was a loss of 
$174,225 as compared with 1902. 

Flagstone decreased from $1,422,259 in 1903 to $1,276,344 in 1904, 
a loss of $145,915. 

Curbstone increased from $2,059,713 in 1903 to $2,300,726 in 1904, 
a gain of $241,013. 

Paving decreased from $3,166,079 in 1903 to $2,834,060 in 1904, & 
loss of $332,019. In 1903 there was a gain of $1,114,686 as compared 
with 1902. 
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Crushed stone increased from a total value of $13,188,938 in 1903 to 
$15,530,122 in 1904, a gain of $2,341,184, a@shown in the following 
table: 


Value of crushed stone in the United States in 1903 and 19048 


1903. 
| l E 
Railroad Road . Total 
Kind. ballast. | making. | monetete: value. 
LIMESTONE. ...-..ee cece cceccecccccccccaccecces | $3, 105, 602 | $2,997,547 | $2,477,717 $8, 580, 866 
SANATORIO 287, 948 289, 325 250, 272 827, 585 
Granite ei isk essen baee oa | 750,142 | 1,896,191 1.134154 3, 780, 487 
A A t e aie oa TEE 4, 143, 732 5, 183, 063 3, 862, 143 | 13, 188, 938 
190-1. 
A enu doces tata alas A | $3, 153, 002 | 83, 714,987 | $2. 690, 637 | $9, 558, 626 
Sandstone .............. Raia Manat PN 450, 442 | 341, 420 249, 631 | 1,041, 493 
GTA MILO Soins ON | 904, 612 2, 506, 506 1,518, 825 4, 930, 003 


Total .............. ON PETS | 4, 508, 056 6, 562, 973 4, 459, 093 15, 530, 122 
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The following tables show the total value of the crushed stone pro- 
duced in the United Stages in 1903 and 1904, by States: 


Value of crushed stone produced in the United States in 1908 and 1904, by States. 


et996909922509992909299992999022999226062€07 
cr... rc ocnncrnsnnrnn..nnnnrnncossn.o.o» 
cacon noaronannarorn.re.eonn.e.n. en... e... 
econ. nconsnsaconarannnnn.n.e.oe...o.n». 
errar. rnrensronsrrcsnnsrc.cr...o 
encarorrnnnvassano.o..o.n.eo.n.on e... .ec.n.. 


aaron concso no. ....b.... e: -<-.-<.. 060000... ..L.PIÍÁP.O 


Loco. .n.n. nn. e ..5 0.092.020... .-0OA Asa 
ce... . cananea no.n..n.o .n.n.nocencncnssneanassos. 


Co oen.na nen. e. n..no..n. o... en. enn ene. nee... 


e... men e... eo. o.eononcn..o no. re... nn. on naco anos 


Maryland 
MassachusettS......oooooooocoooocormomooocnnoo 
Michigan sc ias 
Minnesota 


eo. .o. no onanonacan. ne coca nn... a... e... 


""e*-9999a4920*969562604*99222202-292*97»990€(n299 


1903. 


Granite. 


..o.. cn... .. .... 


er. ......o. oe. .eo..o. 
600600... ena 900. 
so onosoc.snaso 
“co .000920940000 
ro.<.oosro eso nn.o 


11,678 
220, 565 
447,674 

22,140 
42,827 


Limestone. 


...o..o..n pon.» o. 


*.. e... 0.9... .-:£. 06000020... 00000. o... Ln.ee. nn. cecrnocs[onsnororc ron aro [rr rro oo roo ooo 


450, 320 


146, 186 
109, 040 
1, 041, 656 


Montana A RE e T 


A :-o o2 ode Er e rer luca er CH 


an es. nn. on... *«50600092226042729249299 


eo... ..<.. o. o. .ecosono nen... e. . coo. ens» 


.«..<.<.. en... ..0.08:00:<:...0.b0.00.0..00b0. 0 .-..n.o. q. noo oo: 


Pennsylvania 
Rhode Island 


Saro cn... .. e... .n...o..o. e.co.on.e.no.non Lec eeo 
«2.5000 osos 


ao n....n.oe.n. oo nc. ec ..no. nen. nec ano poso 


.*.on...o.no.enen..rcacnan nn... .oen ene nvposa 


WITRIDIR is 
Washington ........0. ccc cece ce cee cece roo. 
West Virginia acia tra 
Wisconsin 


ce. .o.o.oe.rn canon. nonocononn e... o.» 


404, 694 


e"... .. 0... eo oo 


co... . 90: ... 1.000 


8, 790, 487 


Sandstone. | Total value. 


..o..n.o...o. 02.0... 


r..oeon. e... A.n.eo.o 


.<.... en 46000... 


81, 850 | 


2, 408 


1, 284, 214 


re. coo. once... . 


288, 078 
451, 420 
11,678 
270, 394 
652, 443 
150, 636 
151, 901 
1, 084, 507 
165 

74, 482 


1,114, 164 
80, 600 
16,697 

2, 116, 783 


ao ron. .nne ner non o. e.eo.0.O0P10020a00S | pr ..n. nena... 


c*.o..0..oo........ a 
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'alue of crushed stone produced in the United States in 1903 and 1904, by States—Continued, 


1904. 
State. Granite. Limestone. | Sandstone. ¡Tota value. 

A AA A dede oua eue $17,856 |... eoe $17,356 
AFTIZOUDBR Si SU takes tides Seema dS aides smack ER CRACK AA $1,580 1,580 
PO COLD MR " $34, 566 39, 050 11, 428 85, 044 
Callornlin rE EUR ERRERÉDE S isetu bbs pum 610, 063 14,075 112, 596 736, 724 
Colorado A eae ER AERE 20.278 | AAA 4, 655 | 24, 883 
Connecticut «io uio isc 299.007 disse wea AAA 299, 297 
Delaware ci sevo a i 149 109 AA A 142, 752 
Florida id Ran Eie aues A 300 ossia iss ea icu ty 300 
GOOTEIB Loon exu AX II Rene quu Ea eres 117, 280 15,200 1... oss oe wa 132, 480 
E a eek Nee bd ad e A eqs v dara a see 22, 042 22, 042 
O Eie PA LM EID EU radauvde gn | — —— 1,567,192 14, 585 1,581, 777 
TV CRB A cec cene Oe etre EET AE AE IU a wins | Se Bap Ao eR eens 383, 183 lisis | 383, 183 
Indian Territorios vestra Ave ER ee wie ERA 18 6,076 | oasis xh cach 6,094 
TOW Bie O Rex IRR AAT NTA TR 136, 421 100 135,521 
A A baa.  Rapassie sa a a a a Loud Sae Es 521,122 49, 830 570, 952 
WONLICKY aa REA AR RA DUREE RES 498, 244 2, 950 501, 194 
TOUSA NA oer b o ntx v oaa A rie es MEE 1,310 1,310 
Mi TIO ossi aaa JU T1 acce rosis eR aet eau Rea 10, 711 
Maryland cou eso IN 271,311 111,147 quil deli 382, 458 
Massachusetts ........0.ccesceeecececececcecees | 407,843 |... esses 213, 739 621,582 
MICHIRHD une SA dac nma aet dp ei due 176, 500 1, 800 178, 300 
Minnesota cid Va ETE COE S REPAS | 51, 589 147, 496 11,365 210, 450 
NUISSOUTI aro 69, 811 1, 369, 355 22V 1, 459, 386 
Montana ...... AA Á—— ——— UU sao as 1, 669 2,169 
NED is OR Roe a 112, 211 32 112, 243 
Nevadi A S 400 400 
New Hampshire........... esses esee enne | 15,09 D A iet uid omes 15,521 
New Jerney pis 759,773 2, 984 7,113 769, 870 
New MEXICO. di e e n VE TRA | Pi veces arate ess v rc acteurs 130, 894 130, 894 
NOW VOCE ii REB de ue 480, 236 948, 363 29, 915 1, 458, 514 
North Carolina au v tig wwe xa ire ae e dos | 93, 396 12,088 Lecta its 105, 484 
A sa geyens dal 1,345, 414 26, 390 1,371, 804 
Old yore | —— € 60,070 |; cosa ds 60, 020 
OFGEOIL sets care O VUE Sra dd ne cca 98, NI4 AA 111 98, 925 
Pennsylvania ......... deca cwal Cae duca ea qudd ad 667, 093 1, 281, 992 240, 541 2, 189, 626 
Rhode Island AR 190.043 AA ces ex ea EO v EET 130, 573 
South Carolina 1 2e dida 72, 893 rr 73,018 
South Dakota ias tl RN 2, 400 31, 826 84, 226 
Dern nessQD uo voa dave UE E EE FERRO NER oe tel abeo Rea AE 147, 004 2,733 149, 737 
A E v 79, 407 42, 649 45, 356 158, 412 
¡A A A neha melas 13,195 Paria ise 13, 195 
Vermont usuauveu obse da Cot TES M a 2, 360 4,29 b doas duae its 6,591 
VITEIDIB Aaa 239, 335 88, 249 12,672 290, 256 
Washington ds 69, 241 150 2, 500 71,891 
A A II xi eoar a Red 202, 166 46,128 248, 294 
WISCONSIN ces e A 194, 402 342, 568 12, 304 049, 274 
Wy YOUN ies ale 1, 100 2, 709 | 3, 809 

jr METH 4,930,003 | — 9,558,626 1, 041, 493 | 15, 530, 122 

| 
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EXPORTS AND IMPORTS. 


The following figures, compiled from statistics furnished by the 
Bureau of Statistics of the Department of Commerce and Labor, give 
the value of the exports and imports of stone for the calendar years 
1903 and 1904: 


Imports of stone into the United States in 1903 and 1904. 


1903. | 1904. 
EE: - cath c |- ——__—_ 
Marble and stone, unmanufaetured ............ cc ccce ccce esee eceesosoocos $219, 732 | $203, 086 
j 

Roofing SIA: A aa a e a ich 838, 633 | 449,743 ` 
Dd cs A E De d e eir) 48, 622 | 52, 296 
PAL OUNCES n cete eroe eee hee ane a on dented aston whew mess ous eeu eet 629, 901 | 684, 925 

21171 A A es arene a A REPERTA: .| 1,736,938 | 1, 390, 050 


Exports of stone from the United States in 1903 and 1904. 


1903. 1904. 


Marble: 
In block, rough, 600 di ais $998, 858 $851, 841 
Sawed OF O O A 1, 030 265 
Slabs or DAVIES AG 107,701 | 55, 020 
All other mánufaRetüfes. A ts ces 309,852 | 243, 931 
Mosale CUDOS. cue octo ues tps ee ee s RU es eium A eA UE c a 33, 483 35, 128 
Tulle oec sae ss E A A ee 1, 450, 924 | 1, 186,155 
Lime LOMA. A PRENNE 84,234 | 82, 008 
Onyx: 
In block; rough; etes. coo cud Ae DOR Ea data p vk p aa a a 78, 445 63, 975 
Sawed or dressed. ee hi A THER ENIM WU DEeE LN eee renee ee 
STADE OF TES A co 856 | OS 
All other manufnetüures. td a tati 4,052 10, 885 
ROCA A A A a m bri aed. 84, 650 74, 860 
Granite: 
Dresde A — 96, 925 111,543 
A A A A E ON A 8, 651 | 7,573 
Ns Seite uta pai Erlaletdu s EDDA NEL M RU UE d EE 100, 576 | 119,116 
Slate: | 
ROO NTE ues exec A EDU xaxa adiuva RS ti 2206: telecast Duque 
Slabs, MARCIO da 8,704 | 9, R45 
TOU]. Sor ntc ese a etc aerei ced Sce dte pd uf 11, 020 9, 845 


-— —— M Oe 


Stone (other): 


Dressed A a uu ED Ser) Uf 12, 796 24, 680 

ROR M J. E ee eae eee sev QE EC ad ia 15, 374 15, 974 
TOU A SN Ee s EC 25,170 40, 654 
Grnnd total o«ccuceewrreupin cue Doe LU LE UM uL AE eee 1,759,574 | 1.512, 
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As will be seen from these figures, the value of both exported and 
imported stone decreased in 1904 as compared with 1903. On page 
829 of this report will be found a table showing the exports of slate 
according to the ports and customs districts, by fiscal years, for a series 
-of years, as published by the Bureau of Statistics. 


GRANITE. 


The stone classed as granite in this report includes gneiss, mica- 
schist, lava, andesite, syenite, quartz porphyry, trap rock, basalt, and 
allied igneous rocks. Too small quantities of these allied stones are 
quarried to make it practicable to tabulate them separately. Trap 
rock, however, as quarried in California, Connecticut, New York, New 
Jersey, and Pennsylvania represents a sufficient industry by itself to 
make it advisable to show the value of this stone separately from the 
granite. The California trap rock includes considerable basalt, quar- 
ried and manufactured mostly into paving blocks. 

In 1904 the value of the granite output in the United States, includ- 
ing the above-mentioned classes of rocks, was $19,992,983. This, as 
compared with $18,436,087, the value for 1903, shows an increase of 
$1,556,896 for 1904. In 1903 the increase was but $178,143, or from 
$18,257,944 in 1909 to $18,436,087 in 1903. In 1903 the industry, 
especially in the eastern States, was disturbed by labor troubles, 
builders’ strikes, and increased price of other materials in the large 
cities furnishing a market for this stone. The production of the year 
1904 was also influenced by these troubles, but not so much as in 1908, 
and it is noteworthy that the principal increase in the granite output 
is for stone for building purposes and for the better class of stone— 
that is, for dressed stone. To some extent, especially in large cities, 
stone for foundation work has been done away with and concrete is 
used in its stead, and the increase in the value of stone used for con- 
crete is therefore very natural. Massachusetts ranks first in value of 
granite output, followed by Vermont, Maine, California, Georgia, and 
New Hampshire. 

In 1903 the order was Massachusetts, Maine, Vermont, California, 
Connecticut, and New Jersey. 

A large increase in the figures for Vermont and Georgia, and a de- 
crease in value for Maine and Connecticut, caused this change of rank. 

There was an increase in the value of stone used for building pur- 
poses in 1904 of $748,980, or from $6,192,145 in 1903 to $6,940,425 in 
1904. In 1903 there was a decrease of $812,687 in the value of this 
product. 

Rough building stone sold by the quarrymen, however, decreased 
$466,891 in 1904, or from $1,671,929 in 1903 to $1,205,038 in 1904, 
while the stone dressed by the producers increased in value $1,215,171, 
or from $4,520,216 in 1903 to $5,735,387 in 1904. 
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The stone sold for monumental work in 1904, including the rough 
stock sold by the quarrymen for this purpose, was valued at $3,663,682; 
in 1903 this value was $3,808,417, a loss of $144,735 in 1904. The rough 
monumental stock was valued at $1,692,880 in 1903 and at $1,718,185 
in 1904, an increase of $25,305. The dressed stone was valued at 
$9,115,537 in 1903 and at $1,945,497 in 1904, a decrease of $170,040. 

The stone sold ** rough for other purposes” includes in California, 
Delaware, South Carolina, and Texas a large quantity of stone used 
for jetty work and for breakwater. 

The value of paving blocks increased slightly, from $1,954,966 in 
1903 to $1,983,328 in 1904, a gain of $99,062. 

The crushed stone increased in value from $3,780,487 in 1903 to 
$4,930,003 in 1904, a gain of $1,149,516. 

The following tables show the value of the granite produced in the 
United States in 1903 and 1904 by States and uses: 


Value of granite produced in the United. States in 1908 and 1904, by States and uses. 
1903. 


Sold in the rough. D i Dressed Made 


7 —————————————— for mon- | into pav- : Flag- 
i Building. m Other. building. ED Tos Curbing-| ying 
ATIZOHK eade oque n ea teca pocas MON. O $8,000" L cuees A ers 
AFPKBDBSHS... 142.52 su Rr nnn | SGAM ea abba cen SEES o cue ot sw ea enne ede ea Sob e o epu ERN Dee er eee 
California ......... $34, 064 | $48,351 | $284,509 | $479, 979 81,869 | $92,082 | $46,290 $470 
Colorado .......... 12,855 , 8.122 Ioue d 77,188 526 A 1,500 | ....... 
Connecticut ....... 71,041 | 26, 164 93,699 | 408,875 58, 811 85, 686 24, 398 805 
Delaware.......... 63, 462 a 185, 680 8,034 214 11,812 4, 604 89 
Georgia............ 39, 585 | 34, 374 | 1, 000 29, 421 18,345 | 189,571 | 249,948 7,585 
¡A | 1:000 Is A [aea x obse A [eek win E 1,250 [......... 
Indian Territory... 840 Ola 2,350 A A rati on 
Maine ............. | 267,778 43, 961 10, 016 [1,300,608 | 159,473 | 639, 607 96, 367 12,475 
Maryland ......... 228, 896 29, 996 1,400 | 271,929 10, 634 38, 104 21.174 3, 992 
Massachusetts ..... | 24,683 | 374, 514 44,875 | 648,471 | 211,175 | 349,066 65, 148 18, 049 
Minnesota ......... | 21, 992 14, 161 682 53,474 | 172,927 73,950 | 34,351 2,678 
Missouri ........... 2, 680 28, 593 413 11, 732 100 20, 178 11,125 81, 159 
Montana .......... 8, 430 2,000 |.......... 11, 863 2,100 eee aces 600 lisis 
Nevada............ 950 25:900: Vid due dva A vi eode t erat areca 4,000 | ier ra 
New Hampshire... 115,524 57,775 6,964 | 282,014 | 252,044 58, 708 35, 603 1,040 
New Jersey ........ 50, 824 6, 800 360 20, 672 12 A our Re 
New York ......... 86,406 l.......... 12, 51,172 2, 400 3, 500 801 | ......... 
North Carolina .... 8,259 510 3, 888 44, 628 6, 760 7,215 36, 915 1,375 
OklahoMa....oocoooloccoooo..... 1,000 cartes ts 1 A [RE NO te 
Oregon ............ 1,533 2,325 230 | 1, 691 16, 390 80 200 150 
Pennsylvania ..... 167,442 |.......... 426 | 91,594 1,300 28, 706 10, 220 343 
Rhode Island...... 9, 890 111, 458 2,040 | 149,114 | 360, 043 37, 984 11,57 705 
South Carolina .... 13, 300 29,000 ¡ 192,500 | 157,100 1, 900 5, 600 4, 150 196 
TORUS: ias 3, 839 19,475 22, 611 2, 600 5,675 asar 1215 lar 
Wi 661 2, 490 AA A A A PRA 
Vermont .......... 103,353 | 828,008 579 | 346,293 | 481,346 28, 839 10,647 | ......... 
Virginia........... 26, 345 13,440 |.......... 14, 740 43, 845 28, 034 4, 582 5, 485 
Washington ....... 6,612 DD A 50, 792 17, 604 12, 000 23,381 |......... 
Wisconsin ......... 4, 185 4, 468 750 8,882 | 202,639 | 201,939 869 4,546 


Total ........ 1,671,929 1,692, 880 | 853,224 (4,520,216 |2, 115,537 1, 954, 266 701,018 | 91,142 
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Value of granite produced in United States in 1903 and 1904, by States and uses—Cont'd. 
1903—Continued. 


State. : Rubble. Riprap. 
making. | ballast. | Concrete. | 
ATIZOD8 Sees exte A setup A A de ss sdb Rep S 
Arkansas.......... $4,513 $23, 500 $15, 823 $3,000 |............ 
California ......... 112, 298 74,039 | — 200,891 162, 089 $9, 161 | 
Colorado .......... 190 l.l daa | 
Connecticut ....... 116, 236 34, 164 57,207 32,752 91,58; | 
Delaware.......... 14,245 | O 47,976 21, 000 6,000 6, 000 
Georgia...........- | 1, 800 30, 350 27, 612 26,792 5,770 
Idaho osauenscis: IN II aaa A GG as aS 
Indian Territorio ow da emer oul quenor exa end ^u UE PT 
Maine ............. 5,254 3,318 3, 106 6, 920 15, 920 
Maryland.........- 60, 664 37,771 122,120 8,27 1,029 
Massachusetts. .... | 288, 685 36,868 | — 122,121 191, 212 40, 895 | 
Minnesota......... 20, 706 | 734 700 7,069 457 | 
Missouri........... ns ded leor ad d 3413 EA 1,252 | 
Montado. et a ea teal | 5, 000 1,000 | 
A A backs | A ec cm 
New Hampshire... 7, 850 2,470 6, 087 9,275 18, 684 : 
New Jersey ........ ^ — 515,338 86,109 | — 150,224 2,104 5,733 | 
New York ......... 289,480 | 40,000 e A eee tess | 
North Carolina .... 3,417! 91,001 5, 984 630 3,255 | 
OKIRDORIA. «esee oer bre rens A lesu espace cc A veteres i 
Oregon ............ 12, 000 ' 1,500 3,000 73, 587 5,725 | 
Peunsylvania ..... 145, 923 | 182, 425 149, 852 12, 893 34, 331 
Rhode Island...... 18,081 a 2,597 3, 650 619 
South Carolina .... 13, 000 | 36, 797 7,780 15, 450 90 
Texas.............. i NICE: 64,725 lo ccs kie Es 58, 100 
Utah .............. aos o A MISA, M UU 92 
Vermont .......... | 8, 321 3,720 2,500 rara 356 
Virginia ........... | 31,785 17, 400 60, 820 28, 449 22,410 
Washington ....... 3,608 1,...LLLseeee 9,631 9, 048 73, 644 
Wisconsin ......... | 135, 148 | FEANEN 14,267 oc 
Total........ ! 1, 896, 191 | 750,142 | 1,134, 154 605, 139 391, 110 


Crushed stone. 


Other. 


e. .o.n.n..oe. o» 


«no. o... o. ooo 
e..2.n..o.... 
.......... 


*c=n=rn co. on... 


r.noeon.. no... 


Total. 


$3, 000 
47, 136 
1, 627, 592 
100, 791 
1, 101, 425 
369, 166 
72, 947 
2,75 
4,030 
2, 586, 765 
837, 787 
2, 720), 066 
403, 906 
150, 409 
25, 0993 
7,450 
854, 513 
943, 171 
549,015 
218, 947 
5, 000 
118,411 
829, 535 
710, 291 
476, 863 
173, 325 
` 8, 803 
1,810, 179 
299, 335 
209, 095 
573, 391 


59, 139 | 15, 436, 087 
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Value of granite produced in United States in 1903 and 1904, by States and uses—Cont' d. 


State. 


| 
Arizona ........... | 
Arkansas | 


Idaho ............. | 
Indian Territory . | 
Maine ............. 
Maryland ......... 
Massachusetts 
Minnesota 
Mississippi 


Missouri........... 
Montana 
Nevada 


coo.n.o.o.n...o 


New Hampshire... 
New Jersey | 
New York......... 
North Carolina.... 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina ....: 
South Dakota 
Texas 


Virginia 
Washington 
Wisconsin 
Wyoming 


* 


1904. 
Sold in the rough. | 
- ii Dressed aa dur Curbing.| Flag- 
Building. | Monu, | Other. building. EM BE ging 
ide | NE 
PENIS PO ONE eee A A eee > 
$100 $100 E A, A $150 |......... 
58,820 | 56,058 | 221,349 | $360,734! — 99,151 | $252,054 | — 63, 760 $330 
1,600 | 22,479 840 | 33,550 ' — 5,835 4,000 | 2,500 |......... 
92,016 | 23,371 3,988 | 289,772 | 42,202 | 49,354 | 21,690 386 
26, 328 14 45, 220 8, 909 «70 13,031 4,392 276 
34,033 | 40,275 | 2,150 | 234,931 450 | 250,896 | 218,266! — 1,000 
UN ME A MOLDE PRIME EUM BART IA 
MM ¡O al |’ Je ERIN ONE MEDECIN 
126,959 ! 31,006 | 19,547 (1,592,132 | 86,610 | 426,463 | 70,731 | 10,516 
124,994 | 15,037 3,450 | 270,791 8,139 | 46,864 | 14,970 | 19,001 
225,322 | 365,007 | 52,763 | 876,517 | 209,077 | 320,714 | 142,347 4, 969 
9,529 ! 21,435 2,800 | 71,934 | 143,247 | 66,000 | 18,787 2,507 
TT IEEE: AI AA TA A NIE E 
a 16, 681 521 | 18,680 | 6,335] 31,786 | 5,002 |......... 
4, 890 3,100 |.......... 9, 500 7,200, 3,000 700; (ved netus 
an See etal Nickens OE 200 TOO! ee cect O A 
124,186 | 74,478 | 12,314 | 393,144 | 214,578 | 65,151 | 16,507 1, 008 
9,930 1,080 |.......... 27,499 | | 2,079 | 28,535 |....LLLL..] uses. 
26,615 1, 100 900 | 61,500 4,900. 15,500 665 60 
18, 171 110 400 | 61,488 874} 15,807 | 95,708 6,323 
60 1,000 |.......... 240 | 10,240 |.......... 120 | ........- 
1,695 3,397 12 3,140 ' 12,117 7, 000 ass 
118,049 | 60 | 2,577 | 60,169 381, 30,643 | 10,671 200 
12,643 | 118,236 1,000 | 214,599 153,930 | 47,923 2,350 375 
47,104 | 23,895 | 132,349 | 60,753 6,882 ' 5,95, 20,365 1,260 
100 | 300 |...... Les. 500 ooo NEED ON 
11,230 — 20,726 | 141,214 | 56,646 | 23,885 |.......... 1307] iets 
506 LOO AAA dI eorr eia ed (LR NINE REMO ME 
83,148 — 797, N30 3,900 | 912,801 | 615,057 | 14,745 — 6,00 |......... 
33,613 | 17,320 |... 48,452 | 65,608. 30,906 — 33,324 3,516 
11,600 — 8,552 1,000 | 57,520 | 26,390! 3,000! 16,743 800 
800-55, 272 |... 22a 3,956 | 206,060 | 254,051, 3,090 5,610 » 
A AE AA A CRA lene 
1,205,038 1,718,185 | 648,394 |5, 735,387 1, 945, 497 1,983,308 | 769,462 | 58,152 
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Value of granite produced in United States in 1903 and 1904, by States und uses—Cont' d. 


1904—Continued. 
Crushed stone. 
State. Road mak-| Railroad | Rubble. | Riprap. | Other. Total. 
ing.  ' ballast. | Concrete. 

ATIZOUBR. AA A A AA A A erii week cd $2, 500 
Arkansas ........... $10, 450 $3, 936 $20, 180 $15,050 | $2,550 |............ 52,616 
California ......... | 215,431 171,569 | 223,058 17, 456 935 $1,610 | 1,742,380 
Colorado .......... ME "memo EN NEHME 91, 132 
Connecticut ....... | 177,842 | 45,188 76,272 7,812 | 24,886 10 864, 784 
Delaware.......... 47,138 94, 976 638 3, 380 200. sisi 245, 272 
Georgía............ 9, 422 57,228 50, 630 42, 285 300 | 600 942, 466 
A AAA IS A bares A col As M Ec A a e mE 
Indian Territory ..!............]............ 18 OG A eese aeu 5,152 
Maine ............. 8.505 cese cce ne 7, 206 8, 970 8, 601 18,203 | 2,400,509 
Maryland ......... 128, 672 5, 537 | 137, 102 81, 155 3, 881 5,878 815, 471 
Massachusetta..... 267, 938 28, 515 111,390 222,879 | 37,660 2,607 | 2,868,305 
Minnesota......... 46,893 ............ 4, 696 11,129 ` 20 3, 979 405, 956 
Mississippi A AS A A PE A A | 440 
Missouri ........... 31,119 |............ 38, 692 400 2,030 , 4, 470 155,716 
Montana ocnlis ch Ac O ele e Eug VER 500 DOOR TES 33, 890 
Ni MA A ae ade S TA EE EEES | jr 1, 200 
New Hampshire... 11,856 A | 8, 665 1,910 6,515 ! 1, 880 927, 487 
New Jersey........ 570,679 74,567 ¡ 114,527 14 2, 328 2, 330 833, 518 
New York......... 380, 246 58, 590 | 41, 400 30.135 .......... 1,075 622, 986 
North Carolina .... 22, 169 66,783 | 4, 454 3, 801 746 1, 025 297, 749 
ETS E eese eee ON EEN, 15, 060 150 26, 930 
Oregon ............ 54, 064 43, 790 1, 000 108, 638 250 |. o roads 235, 218 
Pennsylvania ..... 237, 290 112, 693 317,110 6,971 318 3, 408 900, 530 
Rhode Island...... 55, 673 35, 025 39, 875 3, 120 248 55 684, 962 
South Carolina .... 16, 669 25, 555 30, 669 5,502 | 5,480 |..........-. 382, 428 
South Dakota ba e enses UTAH Ce eee 900 
Texas.............. SD tebe cts 40,919 AE 23, 594 485 348, 317 
1007-3; sce toned A A he tes 5, 000 BEB i sicech here 7,980 
Vermont .......... 414 225 1,721 1,361 121 10,650 | 2,447,979 
Virginia ........... 12, 940 61,352 165,043 | 40, 524 7,630 500 510, 788 
Washington ....... 10,629 |............ 58, 612 196,181 | 36,481 |............ 422, 508 
Wisconsin ......... 175, 274 19,128 |............ L15l1 ur RI eETER E xS 724, 422 
MA A, A eee the A. A EE e sstida toes 557 

Total ........ 2, 506, 566 904,612 | 1,518, 825 764,920 | 175,702 ` 58,915 | 19,992, 983 
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The following table shows the value of the production of granite in 
the United States from 1900 to 1904, inclusive: 


Value of granite produced in the United States, 1900-1904. 


State. 1900. 1901. 1902. 1903. 1904. 

COLD A A TOT HERES $3, 000 $8, 000 $2, 500 
Arkansas oooococoooccncnnccnnncccnnaninnos $62,500 | $23,554 | — 12,15 | 47,138) 52616 
Calitomnia PAR EERYR AR 738,993 | 1,134,675 | 1,137,679 | 1,627,592 | 1,742, 330 
COIOIBdO: aci teuer i ee ee eae ewe 143, 054 138, 996 66, 023 100, 791 91,132 
Connecticlt«.. oec uro Ex RecizQr E. ECLES 907,754 616, 654 812,141 | 1,101,425 854, 784 
DOA WHT cM 0 sh eek oe 2k eee ees 608, 028 671, 204 276, 753 369, 166 245, 272 
GEOMAR Leder da 880, 434 761,646 803, 778 672, 947 942, 466 
Idül0o.c 2o cesu eeu aud ose a cect sr aa es 2, 150 5, 100 12, 910 2:100 I.e cser x ed 
Indian TOFHtoEy AAA A essa cewek | oedwe aui ee 4, 030 5,152 
put erm 30, 000 G8 030. Vac wang eese were E E A OD 
A meraacu Bebo imus 1,568,573 | 2,703,116 | 2,659,450 | 2,586,765 | 2,400, 509 
a A oot ic eck eae tes 486, 822 613, 356 758, 203 837, 787 815, 471 
Massachusetts ....o.oooooonocomocorcroncnoo.. 1,698,605 | 2,216,258 | 3,451,397 | 2,720,066 | 2, 868, 305 
MICIPHIS a 3, 957 A O eee van. 
MINTESO Mid 221, 684 260, 105 478, 989 403, 906 406, 956 
MISSISSIDEL A A O A ME A A PA 440 
MISSIQUEL desa 139, 103 95, 806 157, 708 150, 409 155, 716 
Montana A A A Seu qua e aei 77,050 25, 993 33, 890 
A Oca berets 9, 091 19, 300 2, 090 7, 450 1,200 
New Hampshite..........ooooooooomomomoo.. 870, 646 935, 494 | 1,147,097 854, 513 927,487 
New JEU MAA A seis 1,170,555 894, 167 948, 474 943, 171 833, 518 
NOW York AAA A 446,171 489, 828 651, 014 549, 015 622, 986 
North Carolina............................ 257, 962 261, 2*8 338, 750 218, 947 297,749 
A A A A A 5, 000 26, 930 
OTRON AA II ES 9, 313 10, 754 38, 429 118, 411 235, 213 
PennsylvaNid.........oooooooooomooommoon.. 396, 271 486, 008 661, 062 829, 535 900, 530 
Rhode Island.............................. 444,316 501, 698 194, 623 710, 291 684, 952 
South Carolina .....oooooonnoacocancononena 900, 802 996, 084 598, 848 476, 863 382, 428 
South Dakota......... M ER 114,115 99, 941 (a) (a) 900 
TEXAS tots 76, 069 27, 005 60, 003 173, 325 348, 317 
EA A e esie 2, 170 o, 588 1, 479 3, 803 7,980 
FORMO A PERDERE UN | 1,113,788 | 1,245,825 | 1,570,423 | 1,810,179 | 2,447,979 
Virginia cii ieente riesco Det een TEE | 1,00 | 275,701 282,046 | — 299,335 | 510,788 
Wüuslingtoh uico recess edades 48, 900 43, 808 147, 273 209, 095 422, 508 
MISCO Ma a a | 407,711 389, 953 369, 137 573, 391 724,12 
WYOMING cias E DUNS URN 8, 700 2; IU coser A ri 

TOA ia 12,675,617 | 15,976,961 | 18,257, 944 | 18, 436, 087 | 19, 992, 985 


a Value of quartzite included in sandstone. 
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The following tables show the value of the trap rock produced in 
the United States in 1903 and 1904, by States and uses: 


Value of trap rock produced in the United States in 1903 and 1904, by States and uses. 


1903. 
Crushed stone. 
State Build- | paving. |, ^| | S ni Other. | Total 
: ing. | 8- | Road mak-| Railroad | ria : , 
| ing. ballast. ! i 

————À | —— ———— | ——— scu p o-———  — ————Ó AA 

Californía ............. | $152,383 | $25,120 $71,538 $22,977 | $193, 731 $577 $466, 326 
Connecticut ........... | 11,620 22,426 114, 986 34,164 | — 46,288 |.......... 229, 484 
Massachusetts ......... | 51,392 |.......... 212, 127 23, 322 | 82, 168 30 369, 039 
New Jersey ............ 14, 611 89, 704 575, 338 86, 109 | 100, 224 8, 060 819, 036 
New YOIE.. ux esses uekEsuENS | 283, 480 40, 000 65,945 |.......... 389, 425 
Pennsylvania ......... 9, 336 5,476 129, 324 180, 225 129, 991 4, 632 458, 984 
Total. yis 239, 342 92,726 | 1,386,793 386, 797 | 618, 347 8,289 2,732, 294 

1904. 

California ............. $34,814 | $74,464 $150, 965 $106, 403 $194,614 $655 $561, 915 
Connecticut ........... 4,061 1, 456 175, 528 45, 183 20,999 | AA 296, 450 
Massachusetts ......... U 125,022 cese 203, 958 11, 628 72,949 luis 313, 557 
New Jersey............ 14, 003 28,535 566, 679 72,877 112, 127 2,100 796, 321 
New York ............. 1,750 5 cedes vs 352,251 58, 500 13,800 |.......... 426, 301 
Pennsylvania ......... 5,541 7,923 202, 691 105, 693 106, 685 469 429, 002 
Total ............ 85,191 112,378 | 1,652,072 400, 284 570, 397 3, 224 2, 823, 546 


From the above tables it will be seen that the value of trap rock 
increased $91,252, from $2,732,294 in 1903 to $2,823.546 in 1904. The 
increase was in crushed stone and paving stone, and from California, 
Connecticut, and New York; a decrease in value appearing from Mas- 
sachusetts, New Jersey, and Pennsylvania. 

In 1904 an endeavor was made to compile statistics showing the 
number of paving blocks made, as well as their value, and the follow- 
ing table gives the results obtained. In some cases, notably in Vir- 
ginia, the number of blocks was based on an estimate, but the greater 
part o£ the figures were those given by the quarrymen themselves. 
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Number and value of paving blocks produced in 1904. 


Paving blocks. 

State. - : —— — 

Number. | Value. 
ETHER Rm a S 
A S Ue Des A EDU D ees ad EE DO 5, 534, 250 $252, 054 
COLDDOPUCU e. 4 A God atch e aaa e on! Meena M P ta e lado 53, 150 4, 000 
Connecticut............ O A O RD EL I CARA DE E M arl d 1, 464, 656 49, 354 
UD PC E ITI 306, 475 13, 031 
loce p cece v "cM S 6,677, 265 250, Sati 
RINGS A A vc xad aS ELLE LER iu Eo M LEE LUE 9, 805, 465 426, 463 
E LS nberR CC Ra FRENIS a pesos Wr oa aula RAE USE TIERE Gu ME soe 93,575 | 40,564 
Massachusetts............ ES c E M ttc MD LEN ED A D EUR 9,675, 562 320, 714 
MO E cu oer a ere Rw ik de Ea ue ce Mis da AR AS TE I, 004, 325 66. 000 
NUSSDUFPE Seer Ritó 697, 842 81, 756 
MOBULU S n exire rA RE QUEM RE REP A ad, 60, 000 8, 000 
New Hampshire S eee A A edades re 1, 892, 260 65.151 
New Jersey e c parca E YR On eos xa erre pere ECKE QC S uU FE: 1, 246, 100 28, 535 
NOW York ud acce uie ioco adu acuta a a races BS Ace STARR RUE dud aA E NR 330, 000 15, 500 
E A A A DT OD Dl dts i 417, 700 15, 807 
OPOPOl A SN 190, 000 7, 000 
POMUSYIVANIA uo Lez A A TU EEAEQ dul 77,688 30, 643 
Rhode PS us eo See aca eor E ATE ale alate ede vid ua Ge a re EE ua eae 1, 135, 190 47, 823 
Sont CIEEFOLNEHBS2 S roto oS oe Seek wExRenIE EIE RASA A YN. Ew bats SENSE russi EARS 163, 825 5, 945 
VO uL heehee eee Ehe eiue diss c UA EPI sek A RASA M Sus ad eeu 342, 758 14, 745 
AGLPUTISHE ete eR E eR rd VE SURE wen F above NX ob VN PAR T ER ESSE Ia EQ EIU 1, 032, 200 30, 966 
Washington......... MTM A AN 100, 000 3, 000 
MISQODSHP- uuexsusb onu aae E Vd A pe UE ERE CAR xd Mate 4,277,333 254, 051 
Dota PREIS ts 44,176, 629 1, 983, 328 


The paving blocks vary in price from $15 per thousand to about $50 
per thousand, according to size and to regularity of shape. 

In many cases, especially in the New England States, the paving 
blocks are cut from the refuse stone of the larger quarries, the cutter 
paying a small value for the rough stone, or paying a certain amount 
for every thousand cut. In some cases these men go around the 
country and blast and trim up bowlders and sell the blocks in case 
there is a demand for them. Many of these men are foreigners, and it 
is almost impossible to get a record of either the number or the value 
of the blocks they make except through the firms to which they sell, 
which are often the large quarrymen. 
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The total value of the sandstone output in the United States in 1904 
was $10,295,933; in 1903 the value was $11,262,259, a decrease of 
- $966,326 for 1904. In 1903 there was an increase of $661,088 as com- 
pared with 1902, when the value was $10,601,171. These figures 
include bluestone quarried in New York and Pennsylvania, valued at 
$1,791,729 in 1904 and at $1,779,457 in 1903, an increase in 1904 of 
$12,272. The sandstone output, not including bluestone, decreased 
from $9,482,802 in 1903 to $8,504,204 in 1904, a loss of $978,598. In 
1903 there was a slight increase over the figures for 1902. 

The decrease was in the value of stone used for building purposes, 
which, including dressed and rough stone, was valued at $6,403,969 in 
1903 and at $5,162,158 in 1904, a decrease of $1,241,811. The greater 
part of this decrease was in the State of Pennsylvania, which, on 
account of a decreased quantity of stone used for railroad bridge con- 
struction, showed a smaller output than in 1903. 

Crushed stone increased in value from $827,585 in 1903 to $1,041,493 
in 1904, an increase of $213,908, the increase being in the stone used 
for railroad ballast and roadmaking. 

Stone used for riprap, rubble, paving, and flagstones decreased 
somewhat in value of production, while stone used for curbing 
increased somewhat in value. 

In Pennsylvania, the State showing the largest value for sandstone, 
the value of the output decreased from $3,255,073 in 1903 to $2,641,510 
in 1904, a loss of $613,563. This loss was chiefly in the value of stone 
used in construction of railroad bridges. | 

Ohio, the next State in rank as a sandstone producer, increased very 
slightly in 1904 in value of output—from $1,793,379 in 1908 to $1,808,062 
in 1904, or a gain of $14,683. 

The output of New York, the third State in rank, like that of Ohio, 
remained practically the same during the two years, being valued at 
$1,756,501 in 1903 and at $1,755,524 in 1904. The greater part of the 
New York output is bluestone, the value of which was reported as 
$1,026,908 in 1903 and as $1,044,314 in 1904. 

California is the next State in rank, with an output valued at $735,662 
in 1904 as compared with $762,327 in 1903, a decrease of $26,605. 

Of the other sandstone-producing States Arizona showed the greatest 
change, the output declining in value from $526,875 in 1903 to $91,960 
in 1904, a decline due to less railroad construction work. 

The figures reported from Hawaii are for tufa stone used for road 
ballast, railroad work, and concrete. 
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The following tables show the value of the sandstone Productions! of 
the United States in 1903 and 1904, by States and uses: 


Value of sandstone produced in the United States in 1908 and 1904, by States and uses. 


State. building. 

E — 
Alabama .......... €2, 800 
Arizona ........... 7,000 
Arkansas.......... 4, 415 
California ......... 20, 450 
Colorado .......... 56,192 
Connecticut ....... 115, 765 
Idaho ............. 10, 787 
Illinois............ 16,319 
Indiana ........... 19, 062 
jor € 8,072 
Kansas............ 15, 431 
Kentucky ......... 91, 997 
Maryland ......... 795 
Massachusetts..... | 72, 328 
Michigan ........... 89, 931 
Minnesota......... 41,359 
Missouri........... | 23,511 
Montana .......... 11,087 
Nebraska.......... | 1, 000 
Nevada............ | 100 
New Jersey ........ 270, 253 
New Mexico....... | 1, 955 
New York ......... 131, 268 
North Carolina.... 600 
ODIO. 4.2 nee os 471, 106 
Oklahoma......... 2, 900 
Oregon ............ 1, 654 
Pennsylvania ..... 550, 991 
South Dakota...... 50, 868 
Tennessee ......... 600 
Texas 1. lexus 18,795 
AA 39, 958 
Virginla........... 2, 682 
Washington ....... 1,100 
West Virginia ..... 57, 978 
Wisconsin ......... 56, 699 
Wyoming ......... 11, 240 
Total ........ 2, 239, 048 


Dressed 
building. 


"209—729 


109, 469 
18, 870 
3,572 


4,164, 921 


1903. 
Crushed stone 
Road. | Railroad Ganister. | Riprap. 
making. | ballast. | Concrete ° 
A A A A EE $13, 995 
aae eM e $625 $12,500 |............ 50, 000 
$960 960 11,156 o 1, 881 
49, 750 15, 000 16,170 |............ 10, 100 
vrbs uid 80, 000 7, 635 $18, 975 2, 000 
A A rHxp raw E DEN | 600 100 
5,000 |...... —-— — | STERNE | 1,280 
366 A aod BO 7,525 
600 21,290. AA AA 500 
1,100 OS AS IA 1,085 
iO A o PR 
157, 039 14, 000 33, 680 AA eic 
2,050 rete a ae S 490 AAA AA 
4,500 |............ 16,221 10d caos 7,508 
p. O A RECIEN: 2, 500 
pen E 165: ia 2, 450 
A PER O EORUM 
ID AAA p.i AA A 
A uote 7j A AA 
5, 000 1,500 22,894 |............ 25, 532 
32, 080 300 5, 908 5, 897 34, 428 
GOON A repe A AO 
Ur A MA EA 300 
12, 919 185, 452 26, 442 143, 639 46,797 
500 500 21110 AA 7,119 
....0.0.n.0n.0.0....b|..n..L.«€£.. LOS 6... 93 4*0.0..n..0.n.0o.....|fo.n . € ..ono.... 
7,000 | iroecenaces 15,300 |............ 41, 506 
rcr TR | 803 Lo cu cuins aes mci oma 
5, 460 8, 125 1.617 PAE 2, 285 
1,125 260 | 165 18,578 1,256 
RIEN c E TN: | 70,693 A ee [ete kcu 
289, 325 287, 988 250, 272 187,689 | 260,147 
A eee | i 
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Value of sandstone produced in the United States in 1903 and 1904, by States and 
uses—Continued. 
1903—Continued. 

State. Rubble. Paving. Flagstone. | Curbstone. Other. Total. 
Alabama .......... A A | — $5,117 ` $42, 933 
Arizona ........... BY TBO: A TEOR E EET E MS | 526, 875 
ATrkansas .......... 10, 286 $3, 993 $3, 776 $19, 684 506 : 61,172 
California ......... l 98, 852 375 Lasoiseus esses 1,100 3, 530 | 762, 327 
Colorado .......... 61, 288 2, 962 168, 509 25, 689 2, 807 389, 132 
DIDI ILU MA A PH ————————————ÁÁ— ——X e — 119, 417 
TOANO A lode S RUE FREI SNCPaS dE EN usse quisa eiae erede Seabees eS | 11, 856 
Illinois ............ 4,400. ii 374 | 50 181 26, 293 
Indiana ........... 2,010 93 78 168 50 , 32,651 
LO WA 2, 502 170 190 i i V4 MI e n | 19, 011 
Kansas ............ 4, 754 5,100 21,141 , 15, 502 200 ' 102, 128 
Kentucky ......... 10,000. |...5525 292 aña 5,560 | 800 |............ | 93, 742 
Maryland AA A A A O a anaa 2,170 
Massachusetts..... ^20 gel A EIA E O os ls 372,478 
Michigan.......... A A séduire e ERE A SW E EA eeu did ved 121,350 
Minnesota......... 31, 186 187, 374 952 84,210 928 363, 262 
Missouri........... 5, 060 15 1, 482 1,639 240 49, 102 
Montana .......... 1,2709 ri 1, 260 4, 140 1, 000 68, 036 
Nebraska.......... IU ss EE nee suse eesus nestut ale eus 27 1, 067 
Nevada............ 100 DO c S 150 APA 2,370 
SU s osssc[ossedosevseEer|skseccéee eek oss 40 SIS Ioesasueevuse 364, 337 
New Mexico....... 2:082 A 500 1,015 AA 7,510 
New York......... 4, 237 356, 7. 1,306 412, 922 9,615 1,756, 501 
AA A A da ta eee em ec eel ta sd eene Sd 600 
ODIO: Suverin ci 65,043 AAA 532, 046 230, 586 8,815 1,793,379 
A A A O O A ae P EUER ERA 6, 500 
Oregon ............ A A EST ean m ERI Som ÓN 2,912 
Pennsylvania ..... 156, 818 83, 243 | 192, 225 228, 204 | 26, 191 3, 255, 073 
South Dakota ..... 23,271 34, 553 ¡ARE A 163, 067 
Tennessee’......... B20 eee ee A e seme bs sober A alala dE es 20, 649 
TEXAS as 4. ADD 1: sk RUP ees 1, 200 5, 125 1,275 114,381 
Usa 46087 766 | 15, 000 1, 500 721 MR 71,279 
A AAA A A o seseeeeesene 4,471 
Washington ....... 11, 000 : 1; 800 rta 1,080 ncscix deca Se 47,430 
West Virginia ..... 43, 541 4,567 | 709 17,671 782 252, 204 
Wisconsin ......... 43,909 ÓN 648 | ETTER | 935 | 142, 445 
Wyoming.......... 4,794 |.............- | 1, 000 620 ............ 91,849 

Total ........ 656, 933 696, 053 | 1,164,156 | — 1,009,528 62,199 — 11,282,259 
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Value of sundstone produced in the United States in 1903 and 1904, by States and 
uses—Continued. 


Sta 


AlaDAaAmMma IA AA E EeRKUALESE 


te. 


Arizona ........... 
Arkansas .......... 


California 


Colorado .......... 


Connectic 


UE AP 


Rough | Dressed 


| 


Hüwhll. oo ee is Seen E 


Kansas ............ 


Kentucky 
Louisiana 
Maryland 


e". 


eon... .. no [o neones. nn... . 


Massachusetts..... 


Michigan......... * 


Minnesota......... 


Missouri. 


Montana .......... 
Nebraska.......... 
Nevuda............ 
New Jersey ........ 
New Mexico....... 


Oregon .. 


Pennsylvania 


e" ^29 


eacee 


South Dakota ..... 
Tennessee ......... 


Virginia. 


.. on... ..o» 


Washington ....... 
West Virginia ..... 
Wisconsin ......... 


Wyoming 


2,228, 727 


building. ' building. : 
$19,050 ' $44,960 
6,676 3, 709 
30, 638 468, 701 
58, 386 27,596 
108,130 | 9, 255 
[ 
4,725 4,150 | 
16, 804 7,092 ` 
5, 940 11,160 | 
7,952 460 
22, 338 7, 481 | 
41,751 14, 622 
4,192 150 
60, 691 43, 950 
47,593 | 14,818 
6,519 57,597 
12,553 ' 17,130 
7, 683 45, 099 ` 
90 
1, 000 9,000 , 
188,613 | 28,700 
924 680 | 
303, 053 318, 418 
ee cdm oo 25 
489, 464 $74,960 | 
725 1, 800 
5, 505 123 | 
452,713 | 1,133,209 
61, 859 80, 260 
8,350 10,000 | 
19, 44 20, 750 
46, 800 3, 443 
300 500 
30, 750 29, USO 
73, 384 98,411 | 
69, 485 35, 367 
14, 247 10, 650 


2, 933, 431 | 


| 


1904. 


Crushed stone. 


Road- 
making. 


censor rs osnosjsn ne nnaaao.a 


seno .ornonocl[o.o no. oe. ....os 


e. ...eneon.o...oo 


were ere nn..., 


ec" "ecc 


"acc 


e.... 9220092 .2..0.0....E£ O OS..--1:00........... 


Railroad ia Ganister. | Riprap. 
E AAA AA A $6, 796 
$1,580 |o l.aaaa0nan. 170 
"MS 7,678 |........-...]. 1,0 
$36, 221 Bo 1,626 
4, 655 $5, 000 5, 087 
PS PACA PAE TI ae 271 
10, 000 8:909 ceo ool PRA 
CETERO DO OPERAE 25 
50 9, 430 600 525 
O epo. ME Mer: PRESE 1,150 
^2 AO AREAS, 90 
44, 494 LAG excrete eo: 179 
"T 400. E 600 
QUEE BOU-| A MN 
A: A, O TRE 
505 57,954 loo. IÓN 
a 4003 | Soest ag Jaudlestor suns 
3, 000 5,051 [oaaao 1an. 7925 
te 220 10 6, 058 
TRE 1,500 |............| — 3,157 
a M ARAN 
Morea Red 1,613 Jaaa 700 
130, 294 GO! E Ra 
12, 695 5.337 |... sese !-— 4,397 
2, 500 12,000 4,618 | 27217 
165, 664 46.755 | — 101,525 | — 57,556 
600 A501 Loses: 10, 060 
Miah Mahe 1,893 oo 200 
Do 45,356 ............. 116,758 
12, 672 Pu aid | REN oa bag eateries 
OU MERECE 5,915 
27,119 10,689 jack sca case. 7,560 
2,100 1........... 20, 548 4, 591 
OC A. A 
450, 442 | 249,631 | — 136,957 , 270,148 


State. 


Colorado .......... 
Connecticut ....... 
Hawaii............ 
Iduho ............. 
Illinois ............ 
Indiana ......... m 
IOWA .... orae 


Kentucky ......... 
Louisiana ..... ... 
Maryland ......... 
Mussachusetts..... 
Michigan.......... 
Minnesota......... 
Missouri........... 


Nevada............ 
New Jersey........ | 
New Mexico......., 
New York ......... l 


ORIG: eee was tae | 
OTegon eee | 
Pennsylvania ..... 
South Dakota...... 
Tennessee ......... 


Virginia........... | 
Washington ....... | 
West Virginia ..... 
Wisconsin ......... | 
Wyoming.......... i 
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281,142 
117, 696 

* 22,012 
9, 320 
47,377 
22, 681 

9, 300 
130, 516 


10, 558 
236, 426 
133, 390 

1,755, 524 
250 

1, 808, 062 
2,995 
6,186 
2,641,510 
338, 970 
24, S68 

+ 209,313 


30, 986 
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Value of sandstone produced in the United States in 1903 and 190%, by States and 
uses—Continued. 
1904—Continued, 
Rubble. | Paving. Flagging. Curbing. | Other. 
| zc pelle e 
$5,900 5 oos cosas AA A E. 
26.000. AN A [e Seteo v ela pa $300 
3, 950 $5, 056 $4, 008 $25, 543 2, 040 
Wee, A 180 63, 296 
52, 277 | 1, 850 78, 872 42, 720 4, 699 
ORC MENU. (Erne ORE IMA 40 grins 
TU A AAA A CDU THE I 
4,012 2, 500 153 290 | 816 
3, 780 72 195 ts 
415- A 190 88 5 
3, 658 980 25, 698 19, 952 400 
13, 800 | 2,919 | 11,750 3, 200 2, 000 
5,500 | 3: 400 | oco oes AA 
MT A AO IA 1, 000 
ova BSNERNRENE NEN. NA EM 
24, 834 160, 129 | 5, 751 44, 102 957 
6,029 |...........s- 1,237 | 893 325 
3750 MN | 2,280 | 550 171 
A NP 
TEE BM: RENT 158 rin 
10,000 suo ias 500 BOO cec tudh | 
842 | APO" ÓN co: 
15,780 | 271,510 249, 432 | 551,389 ' 11,600 
—— a6 Lares aa e a EE EE E A 
71, 808 500 512,281 ' 296,589 4,135 
A EUM POOR asa | v RUM. 
Nes scent E E ene ole t quei add Mog a RIETI 447 
99, 947 72,761 227,318 246, 658 9, 282 
23, 606 122, 665 375 6,114 2, 205 
2, 490 (71 PME €5 | 970 
6, 000 35 | 420 90 
2, 705 12, 400 100 4, 020 | 700 
A ITE idee traf NOME 
10, 940 "Wi c P E cH 
49,862. A 1, 490 | 14,599  — 2,917 
14, 360 165 208 | 23 1, 392 
BAO sesso tede 750 | 40 350 | 
529, 103 664,062 | — 1,122,963 | — 1,258,992 


110, 157 | 10, 295, 933 
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The following table shows the value of the sandstone production in 
the United States from 1900 to 1904, inclusive, by States: 


Value of sundstone production in the United States, 1900-1904, by States. 


State. 1900. 1901. 1902. 1903. 

Alabama indias a calas $7, 132 $8, 680 | $42, 706 $42, 933 
ATIZODB. srg REIR he ace oe nats 64, 000 202, 500 107,910 526, 875 
PUICL DAMM 104, 923 62, 825 85,917 61,172 
Californii id —Á———Ó— 200, 090 301, 028 462, 328 762,327 
Colorado Eds 119, 658 237,331 366, 161 389, 132 
Connecticut ..........ccecccccecccccscees 192, 593 146, 814 128, 579 119, 417 
A vere eta EN TER E eas 600 ases ev essa 1, 250 
Hawal ice ikea oo hes PX MESE E Cds ERE KE T re RE SE EE ES 6,688 |....4....... 
Idaho E A r upee nr etice 438 20, 843 13,777 11,856 
A ——— een 19, 141 12, 884 32, 200 26, 293 
Indiana .......... —————— ———— 45, 063 28, 334 37,593 32, 651 
LOWS osetia case rare era aa aA cwaew etwas 19, 063 14, 341 15, 061 19, O11 
SQL pe swi 56, 173 49, 901 106, 509 102, 128 
Kentucky cio 56,178 108, 259 128, 470 93, 742 
Louisiana qm 0:118, 192. AAA eov ceno e Par PROA eas 
Maryland uso ete REM ada 6, 655 4,546 15, 405 2,170 
Massachusetts .....oonnooocooomommnooo. 153, 427 247,310 487, 366 872, 478 
MICDIERI ies 238, 650 174, 428 188, 073 121,350 
Minnesota.......... esses qe 267,000 | 246,685 | — 347,472 | — 863,262 
Missouri ias M 53, 401 42, 170 56, 990 49, 402 
A adn ea Coane cee d 59, 630 98, 439 85,152 68, 036 
A rH wm 515 168 1,067 
il ri mee RU ede ER duas 6,115 2, 370 
New JOSEY cise enc Pee exeo E See Een 198, 234 244, 512 406, 726 364, 337 
New MEXICO dade E EDU E Puis 2,500 lass repre vs 12, 291 7,910 
New YOPE 2 ae Széuea e xi ERR WS b 1,467,496 | 51,331,327 | 61, 408, 699 | 51,756,501 
North Carolina ..................... ees. 27,210 11, 682 4,825 600 
OIG ws cca rv ERR cou dud ened 2,233,596 | 1,999,180 | 2,078,754 | 1,793,379 
A O A teaming ees f ' 6, 500 
A ON S ai 5, 450 531 | ad { 2,912 
Pennsylvania ........0...02 ecw eee ee aces b 1,050, 248 | b 2,063, 082 | 52,800, 108 | 63, 255, 073 
South Dakota aid 12,675 17,647 110, 7*9 163, 067 
AGÜIIeNSOQ S Coco rv A Ro XA NNUS 11, 300 10, 312 7,670 20, 649 
TEXAS as e 37,038 111,568 165, 565 114,381 
Dind eret suoi aee ke tes EE E le 66, 733 38, 919 105, 011 71,279 
A A A 6, 000 5, 303 2, 500 4,471 
Washingtoull; caca xrutaicsm ws 68, 133 89, 174 30, 725 47, 430 
West Virginia casas ce bec lecceececcee sie 72, 438 103,010 423, 032 252, 204 
WISCONSIN dá 81,571 90, 425 207, US6 142, 445 
o AA vioeb en ERR ERE es des 27,671 54, 145 90, 691 91, 849 

A ee x hes e......| 7,149,300 | 8,138,680 | 10,601,171 | 11,262, 259 


1904. 


$12, 758 
91, 960 
63, 950 

735, 662 

281, 142 

117,696 


9, 300 
130, 516 
93, 622 
8,315 

8, 998 
820, 861 
74, 868 
319, 209 
44, 455 
64,232 
142 

10, 558 
236, 426 
133, 390 

b 1,756,524 
250 

1, 808, 062 
2, 995 

6, 186 

b 2, 641, 510 
338, 970 
24, S68 
209, 313 
70, 168 
13, 522 
$8, 185 
237, 381 
158, 503 
30, 986 


10, 296, 933 


NA 


a Includes Mississippi. 


b Includes bluestone. 
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The following table shows the value and uses of the bluestone pro- 
duced in New York and Pennsylvania in 1903 and 1904: 


Value and uses of bluestone produced in New York and Pennsylvania in 1903 and 1904. 


1903. 
Building Crushed Other | 
State. purposes. Flagging. | Curbing. storia. purposes. Total value. 
New York ................... $588, 015 $205, 558 230,845 |........--.- $3, 050 $1, 026, 968 
Pennsylvania ............... 323, 763 i 173,701 126, 593 $45, 971 | 82, 462 752, 489 
Tötal tados 911,777 | 379, 259 356, 938 45, 971 | 85,512 1, 779, 457 
1904. 
New YOIk. us evenire un $452, 908 $241,062 , $295, 064 $10, 425 $14,855 | $1,044,314 
Pennsylvania ............... 287, 685 216, 251 | 149, 491 29, 842 61, 146 747,415 
Total ari 770, 593 457, 313 444, 556 40, 267 79, 001 1,791,729 
SLATE. 


In 1903, owing to strikes and various troubles in the building trades, _ 
the production of slate in the United States suffered somewhat of a 
check, the chief slate producers reporting for the last months of that 
year a much -decreased demand. These conditions held also for the 
beginning of 1904, and the output for 1904 was less on that account. 
The total value of the output in 1903 was $6,256,885, and in 1904 it 
was $5,617,195, a decrease of $639,690. In 1903 the increase in value 
of production was $560,834, from $5,696,051 in 1902 to $6,256,885 in 
1903. 

In 1903, as compared with 1902, there was a decrease in the number 
of squares of slate produced with an increase in their value, the output 
being 1,435,168 squares valued at $4,950,428 in 1902, and 1,378,194 
squares valued at $5,400,078 in 1908, an increase in value of $449,050 
and a decrease in the number of squares of 56,974. 

In 1904, as compared with 1908, there was a decrease both in the 
number of squares and in their value from 1,378,194 squares of slate 
valued at $5,400,078 in 1903 to 1,233,757 squares valued at $4,669,289 
in 1904, a loss of 144,437 in the number of squares produced and of 
$730,789 in their value. The average price per square was $3.91 in 
1903 and $3.78 in 1904, a decrease of 13 cents per square, though the 
prices remained much steadier in 1904 than in 1903. 

The value of milled stock increased $91,099 in 1904 as compared 
with 1903, from $856,807 in 1903 to $947,906 in 1904. All the pro- 
ducers reported a good demand for this class of slate, although Penn- 
sylvania was the only State showing any advance in value. In 1904 
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Georgia, Tennessee, and Utah reported a small output from quarries 
not worked for commercial purposes in 1903. New Jersey reported 


no production. 


Work was done on the development of quarries in 


Arizona, Colorado, North Carolina, and West Virginia, the slate in 


Arizona being first discovered in 1904. 


Thé following table shows the value of roofing and milled slate 
quarried in the United States in 1903 and 1904, by States: 


Value of roofing and mill slate produced in the United States in 1903 and 1904, by States. 


1903. 
fing slate. 
Roofing slate Value of 
State. E mille 
Number of 
squares. Value. stock. 

ATRAS eS 118 $709 $4, 000 
Californii ad 10, 000 70,000 1... se oou 

MADE. den vu eit Dro a 21,377 157, 911 78, 319 

Maryland aa aaa 24, 476 185, 424 2,907 
New Jersey ss cea etes etis ehe sas ee a Ne C NS 9,647 83,403 !........---- 

NEW YORK qe "PP 15,690 89, 548 22, 450 

Pennsylvania ld Na E Y ENWERANG E 871,875 | 3,378, 804 581, 102 

Vermont uo ÓN 391,366 | 1,418,928 173,729 
VINIL a tata 29, 616 115,356 /............ 

nr "rU 1,378,194 | 5,400,078 | 856, R07 

1904. 

ATKHDRBS A voee a A uua ve A | 1,750 ' $10, 300 | $4, 000 
CALIOTI Aca eek ewok aes cavers ned say aid dw uew oes ean 5, 600 | 39, 200 zones per evs 
o A come victae T te kate uis parce dts | 1,000 ' 4,500. idas 

MAME VE EE Se ef ede V ee dun 20, 789 120, 838 60, 330 

Maryland. cornisas 22,628 131, 245 2,727 

ui ab ORK quet TC 10, 022 64,102 7,441 

Pennsy Ivan ioo vosse e epe dw ts 778,825 | 2,922,259 710, 987 
Tennessee ............. esee eene POTE wee’ 115 OUT reo xa dex 
A E A quA tue KE Eel m dd 50 300 as 

Vermont A 361,126 | 1,245,730 162, 4?1 
plor a P 31, 852 130,208 castel 
A e DAP O MEE | 1,233,757 — 4,669,289 | — 947,906 | 
| 


3, 959, 906 
1, 592, 652 
115, 356 


6, 256, 885 


Hs 


$14, 300 
39, 200 

4, 500 
181, 168 
133, 972 
71, 543 

3, 633, 246 
607 

300 

1, 408, 151 
130, 208 


5,617, 195 
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The following table shows the average value of roofing slate per 
square since 1890: | 


Average annual price per square of roofing slate for the entire country. 


TSU cic ln uk PO EE ELA DRE ESTERI SU. eee T EE E $3. 42 
E ECCE 3440 | I8UD chats NS POE RU ER ERES 3. 14 
E ————— — — A E 2-900 7151900 205 Dor Se puto eet ode veh 3. 01 
o d ce See tact SEE TOOL at eee erent sees eos 3.15 
I994 Sees estes eo ees Eu E SALTI aan see tse otes ok 3. 45 
A eI EVE deese Died! EcL S mmn E 3. 91 
Io e O — 9,00 | AA d uen Pr ee RRIEES 3. 78 
A wince deducet 3. 09 


The following table shows the total value of the slate production of 
the United States from 1900 to 1904, inclusive: 


Value of slate produced in the United States, 1900-1904. 


State. | 1900. 1901. 1902. 1903. | 1904. 

ATRAS dad | EE tes cul Lu deep icu $4. 000 $, 709 | $14, 300 
vo eM RC C PRER | $26,500] $18,608 | — 31500! — 70,000| 39,200 
COOTER citu ceci etiain mU IU 9, 375 3, 000 4.000 1215. seo eee 4, 500 
Male. puso asis 177,342 202, 325 206, 558 231, 230 | 181, 168 
Maryland ii Sa 128, 673 105, 798 118, 084 137,631 | 133, 972 
Minnesota ............... As 7 RA A a 
New Jersey.............- Made euaee wae A | 13. 600 30, 000 32, 000 33,403 1............ 
NOW VY OPK Soler cla 62, 755 100, 960 126, 718 111, 998 | 71, H3 
Pennsylvania coin dci 2,713,598 | 2,984,264 | 3,547,322 3,999,906 | 3, 633, 246 
Tennessee ......... RP EUR CEP EE 20 A steve RR Es es DE de xe 607 
AAN m used pv MMC PUES | 300 
VErMON U eid are e Us cubtu a eer | 917,462 | 1,162, 191 1,464,918 | 1,592,652 | 1, 408, 151 
Seb einn ERNEUT P ccc 190, 211 | 178, 979 160, 951 115,356 ' 130, 208 

PON oc teen Gea MAIS | 4, 240, 466 | 4,787,525 | 5,696,051 | 6, 256, 885 5, 617, 195 


The following table shows the value per square at the beginning of 
1905 of the various kinds of No. 1 slate. The figures were compiled 
from information sent in by the producers and represent the value 
free on board at the quarry: 
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Value per square January 1, 1905, of No. 1 slate free on board at quarry. 


pa : Pennsylvania. Vermont. 
a a Se 
g = =2 - E z 
z ó d > 2/5 £ 
ze qe ee f E 
- ja be * = 3 -— o 
> EA ee le g a pee 3 |g 
&. z ad T3 o = o — g = . -5b: 53 : . = £ 
E S gh | E |" | E v|gls|s2lm E99 jes) E 
o Z jo zej 5 e = 5 > | = B [xiz] s è JES) 2 E 
* 21/7 TE eigis3|-* |2Zi&l|s5s4|3|et€lteimim 
Bl y (ajs E5 2 | 2 (SB) e | E | 8 |< [37,18 || 2 |EE. & | po 
2 N o o |2s| 2 "AE a mm d e |2 |a g E 2 jz% = = 
ni moin x-zmnidáid&dlil«iZiirxiaàl|ol!s la || |. ,£|> 
Inch. | 
686 9x 783.506.950 ..... fe Less] esee Leeds]. IEN EPRE EINE CN ESO ME NE EER 
BRR 10X 7..... 7.00 A | MN EPIS ICM EUN NAM MEE SAN [IW MON A lake eas 
: : 
515 10x 8 4.00 A O IS ER AO EA A RO A A 
45011x 8 AA AAA ren M PEE DNE UNE A Perd D n E 
| | 4.5 
53412x 6 4.50 9.50 ..... $4.50...... $4.25 $4. 00/83. 50 .... |. .... 83. 25 98.501) à 182.50 a $2.50 ...... 
| | M 
45812x 7, 5.00, 9.50 ..... 4.50..... 4.25| 4.25| 3.50... .].....]..... 3.7514 | DR anil den PEETA 
| | | is 
-D 
40012x 8! 5.50) 9.50 ..... 4.5094.5. 4.25) 4.25 00.0.1 eee feces. 3.75 «o oo SEE NER MINNS 
| A 
| He . 
mE 95 B0. B0 2 cess cone oeste mets opaco Seton eese A O TT Loot 9:39] 3.28 ...... 
320.12 x 10| 5.50) 9.50!..... 4.50,..... | DD MS ER | bobus EEA) A sl uud 4.50| 3.25..... 3.55 tad 
536712 x19 ccce lene 6:00 ose O O O soda PET opes sace tates leases sanas Mente wiadses 
374 14x 7 6. 4011.00 $6.00 4.75) 4.25 4.50) 4.251 4.50... .. eese 4.25| 4.50| 5.25] 3.25..... LL E 
328 14x 8] 6.6011.00 6.00 4.75) 4.25 4.50 4.25) 4.5000]... 4.25] 4.501 5.25| 3.50 $2.60 3.50 ...... 
| 
291 14x 9 6. 50/11. 00 SIA OO E A A 4.25| 4.50| 5.25] 8.60) 2.60, 3.50 ...... 
262 14x10. 6. 6011.00 6.25) 4.751 4.25 4.50 4.50]. ....].. esses 4.25| 4.50] 5.25] 3.50| 2.60 3,50 ...... 
219 14x 12 6.50]. .... Lll usse MN ML SELON. E EE ERES NES 3. 50| 2.60| 8.50...... 
| | 4.75 
157 14x 14... 11.00...... 6.00...... RN HERR LO Dn 1 O O A TM 
: i [5.25 "185. 00 
27716x 8| 7.20.11.00. 6.35 5.75 4.25 5.00 4.75! 4.50 $4. 2585.25. .... 5.00 3.501 2.90 3.50. 
| | | l4. 50 | 5.56 
247 16x 9, 7.00 11.00, 6.35, 6.25,..... 5.00| 4.75, 4.50 ..... 4.75, 5.00| 5.25| 8.50 200 3. 50) NES 
222 16x 10, 7. 10 11.00 6.35 5.25 4.25 5.00! 4.75.....]...LLl.....| 4,75] 5.00| 5.25) 3.70 2.901..... 2.000. 
202 16x 11| 6.90...... | PER EN p Metros PPAR voe RI REUS NOE 4 En O latius edm vetus 
185 16 x 12] 6.80 ..... m 4.50) 4.00 4.25 4.50... Lesen 5.001 5.25) 3.70| 2.90...... ee 
139 16x 16,....-,11.00 ..... 6.00... Ue esee en em mem Hee or 
214 18x 9 7.10 11.00 6.35, 5.75 4.25 5.00 4.75] 4,590 .... lisse Less 5.00| 5.25] 3.70] 2.90, 3.50 ...... 
192 18 x10, 7.20.11.00, 6.35 5.25 4.25 5.001 4.75 4.50]. ....l..... 4.75, 5,00 5.25; 3.80] 2.90. 3.80 ...... 
ERA A sues | HR E A c ES OS ON | 5.95 3.701 2.90 3.70 ...... 
160 18x 12! 6. 80. .... 6.25 4.50 4.00, 4.25 4.50 aooaaeoa. pps 5.00, 5.25. 8.70, 2.90) 3.70....... 
... 18x18)... | CERNI ERES 6.00)..... 5.50 hs ecce ook ee PTEE Gane A, OS A O A A ae 
| | | | 5. 
ee 6. 80.11.00! 6.35 5.25, 4.00 5.00| 4.75) 4.50 .....]..... 4.75 5.001, so | 4.00| 2.90) 4.00....... 
154 2011 6.0 AE PA OTO EU | mV PET o lloro | ae eee 5.95| 3 80 2.90 3.80,...... 
142 20x 12; 6.90 ..... 6.25] 4.90| 4.00. 4.25 4.50...... O OK s BE 5,25) 3.80 2.90 3.80,...... 
191 90:14. Dl ee dul dese ene ease eoe ere heme 4,50 4.75 ..... i 2.90|..... A 
| 5.25 | 
138 22 11; 6.80... 6.25| 4.75] 4.00! 4.50; 4.50 4.25 m AP 4.50 4.75" wo 4.00 2.90) 4.00 ..... . 
| i | | 5.25 | 
127 22x12 6.60|..... 6.25 4.50} 4.00) 4.25| 4.50'..... Vost eral 4.50 ter Sok 3.80, 2.90| 3.50'..... " 
. | 
108 22 x 14) 6.601. ....]..... | EUR MEE NOE, PO ERA | seus. eq ees pot s a aa lod 
5.25 | 
11524 «12. 6.60..... | Um 4.50 4.00 4.25......: 4.000000 00... 4.25 4 >: | 4.00 2.90) 4.00 ..... , 
| | | | : i 
Os 24 "ub 6.50,..... 6.00 4.50 3,80 4.25| 4.28 000.0 00..0050000. 4.25 4.50 4.50 3.80 2.90) 3.20 ...... 
ES acoso quse nus ls. [MES | e deor REPE AEN ERE piel or EN | 1.00 ..... 4.00...... 
E o duced cones cepe ND A IRE NUS M A A TM EHE NA 4.00 ..... 4.00 ...... 
HUE dM I alb REESE WM. E dap vlr E M Nn 
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A “square” of slate is the number of slate required to lay 100 
square feet of roof, allowing a 38-inch lap. The estimated weight of 
roofing slate of ordinary thickness is 650 pounds to the square, and 
the slate is generally shipped in carload lots of from 50 to 90 squares 
per carload. 

The prices per square vary from month to month, and the freight 
rates vary according to place of shipment, ranging from $1 to $1.75 
per square to places west of Pittsburg and east of the Mississippi 
River, and to nearly $8 per square delivered in San Francisco. 


EXPORTS. 


The exports of roofing slate increased, according to the figures of 
the Bureau of Statistics, Department of Commerce and Labor, from 
$628,612 in the fiscal year ending June 30, 1903, to $726,715 in 1904, 
an increase of $98,103. There was a slight increase in the slate 
exported to the United Kingdom, which was valued at $477,251 in 
1903, and at $515,085 in 1904. 

The figures for the fiscal year are used in the following table instead 
of for the calendar year, because the details by ports and customs 
districts are not given by the Bureau of Statistics for any other periods 
except fiscal years. 

The following table shows the ports and customs districts from 
which and to which slate has been exported since 1893: 


Exports of slate from the United States, showing ports and custome districts from which and 
to which sent, in the fiscal years 1895-1904. 


Fort and customs 1895. | 1896. | 1897. 1898, | 1899, | 1900. | 1901. | 1902. | 1903. | 1904. 
Baltimore, Md ......|...... $9, 860 $101, vm $170, 916 $99, uem. 049.8135, 571 $240, 734 8221, 9338275, 393 
Bangor, Me.........].....- 350 RAEE MEET — 77 1,144 449 1,170 30 
Belfast, Me .........]......]- sees MORS PRAES auc E el ees PA RS 
Boston and Charles- | | | 

town, Mass........ $443 609, 1,020 385 40,622! 65,531) 98,972) 48,299, 30,273] 29,175 
Newport News, a weitere NEUE | 18,170) 65, 290 42,220 19,950! 12,910 06,650 350]........ 
New York, N. Y..... dps nad 557,099. 986,635 cba 592, 288 388,590, 374, 264) 207, 250| 284, 750 
Passamaquoddy, Me,  192....... y (a d TNR AA E nine cease | UA hoe s 
Philadelphia, Pa.... ...... 


2, 300 94, 865 130,916, 205,779 150,254, 236,090 243,701) 120,240) 97, 247 


Portland and Fal- 
mouth, Me........ Pea 


LIE ! 270) Md ts Seat PP qeu Rs err EEEE ELT EE 378 

Brazos de Santiago, | | | 
TCX AI A A ee ON E PR PA A A 
Corpus Christi, Tex d 105 lil. csxes lj POU ies ve O eee es GA) Stace ate 505 
New Orleans, Leics... cc.) A cee sede A pee hee O lester la cn ORTU A 
Paso del Norte, Tex. jeepPmHmg mg Fg € IEEE ee STD cH P. i en 580 
Puget Sound, Wash........'....... ........ 22 Distr 1,4396 1,343 1,504f 1,445 
San Diego, Cal...... | m | iue rade ua ule duos adsl ard cuis AO LN APER 
San Francisco, Cal..;...... NR QR A, ALPERES ETETA OT ORDER 1,99) orsa 
ATZODaR........-. 4-2 cra | ds | — E er S lena ees m r^: | jc eds aes 
Buffalo Creek, N. Y. 4,748 5,903 2,378 4,111 6, 364 6,581) 19, T 18,014| 35,185 29,034 
Champlain, N. Y.... 1,961 1,617 613 3,015 931 2,320; 2,446 6,561 5, mal 4,185 
Detroit, Mich ....... | e) asd 2,42 851 12] 144 —— 380................ 669 


Huron, Mich........ TROC A NAAA Ma Gace A OPERA 
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Exports of slate from the United States, showing ports and customs districts from which and 
to which sent, in the fiscal years 1895-1904-—Continued. 


: [ t 
PERCENT TODD | 1495, | 1896. | 1897. | 1898. | 1899. | 1900. ! 1901. | 1902. | 1903. | 1904. 
nc Seco "i "C ——H— — PA 
l 
Memphremagog, Vt. M EM | A A NORD | nre i $614 A oves 
North and South | | | | 
DAR OUR oases A es vua idi as $612 012 t ee Cahors a. TONER 
Oswegntehie, N. Y coco lociccoo | sio | TRE NER 487) 4,915| 3,702 83,714. $3, 007 
Vermont............ | $200 $139 $1,569......... | er re ere: 26 A OE | 317 
TOU. eesotedt 38, 806 966, 385 780, 112 1,370, 075 $1, 363,617 950,543 898, 262 945,352. 628, 612 726, 715 
i a - IO E A E A oe _ E | EP JOVE 
Belgium ............ Aba sleet dae MEM ES | DA... eer NE 89|....... 
TA A DULL NEUEN A O MEX | ane 379 
Germany ........... 25 — 910 5, 850 82, 916 65,974) 17.921, 5,180 1,555 ........ 1, 440 
Netherlands ........]...... lolum. | 2, 057 25 520,........ 600 1,400 ........ 8, 298 
United Kingdom....|3,000197,440' 695, 980 1,213,377. 1, 183,962. 813,918 727,088 731,566 477,251 515,085 
Denmark ........... coco DOOR P | 8,190, 25,823 25, 437, 48,341 47,957, 17,376 32,512 
Norway and Sweden l...... pee eee | 270 669 — R59 1,857 A NONEM 
Bermuda ........... 1,550, 2,312 1,395 157, 230 202 3, 222 443 765 378 
Dominionof Canada: | 
Nova Scotia, | 
New Bruns- i 
wick, etc...... 406 1,278 — 730......... 288| 798 1,269. 532 1,183, 240 
Quebec, Ontario, | | 
Ulloa 6, d 10, 933 6,977 8,147 4,430; 11,894 27,587 28,600 44,670) 37,212 
British Colum- 
Witit: ness prse piii n TENET 22 Olla dicos 2,378 1,843 1,501 1,445 
Newfoundland and | | | 
Labrador.......... li usssziks A Ce Coe ee DU cr sir bs baa te bip aas oy 
Central American | | 
States: 
CILE RIGA tae Aled ANA. EFEN AI HC: Bits: LOBA 
Guatemala......]...... eese eee l, m opu Tam | rs | T E 
HODGUFHS rios | ee ae A AAA EIE TEE PEA 
NICRIBEUR c alar ds e a pon Em dassgape i tuus | RUNS 115 
Mexico .....Leeesee ges} 82 19) — 1,872 0 ies ! — 90 B4 — 479 1,085 
Miquelon, Langley, | | ' | 
A non ERE | ES vU eM CEN A A idiot 
West Indies: | i ! | 
British .......... 4,419 1,159 1, 560 2,356 1, 400 2,019 1, 067 6,609.  4,724| 4,212 
Haiti. secco sce caca | HEN T M A | 52 132 
Santo Domingo. 0) Ru loved O dede RUSO UR | A PE 
Cuba ............ "TN 673 i6 ESPA eccle puc p 
LL MN RN S PME VU Mm 761 
Colombia ...........|...... 259 100 Cade Cua tu t US UN Co deduce Ede | A | inso! 
A A ex ores anatase | A A sehen: MEE, i A E 251 
Guianas: | i | 
British .......... 702 «d 165 A E A TUN A UENN 
Dutch........... 340 — | 1,0040 — 1,325 2,275 "RN | 365, 1,299]....... 
PETU ERKENNEN ONE | EON UNE TEE ORE Nori irre Gerad A MN 
Uruguay ............]- sees ai APRES 7 760 829 424 EA MNT 
COMA das | PO | P PEE 110, A aetna ea Oe EE Vela ota T e 49 
East Indies—British. ...... 1, oa 410 DOO nasa A fe sees | DÜ oot iilo ES 
British Australasia.. 17,363] 34,970) 60, 604 14,642 — 64,434 71,881 79,319 121,921) 75,976/120,832 
British Oceania .....)....../...-.-. E | PELT EES E teases tg eee | Ls 
Hawaiian Islands...!...... 245 166 coc 132 | V be scelus PRONUM CRINE. ERIT tpe 
British Africa, South o5sl 1,883 1,598 2,218 4, 335 2, 458| 4,847 679 1,499| 2,200 
Portuguese Africa...|......1....... MUNERE | 42 : MU E | cp ep ONES 
Total........... 88,808 266, 385 780, 112 1,370,075, 1,363, 61%, 950,543 898,262 945,352 625, 612/726, 716 
| 
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MARBLE. 


The production of marble in the United States increased in value 
from $5,362,686 in 1903 to $6,297,835 in 1904, or $935,149. The 
increase was in the dressed monumental stone and in the stone used 
for the interior of buildings. 

The chief increase was from the States of Georgia, Massachusetts, 
Tennessee, and Vermont. 

Alaska and Arkansas, with no production in 1903, reported small 
productions in 1904. 

Builders! strikes to some extent disturbed the trade, but not so 
much as in 1903. There were also strikes at some of the principal 
quarries. 

The following table shows the value of the marble produced in the 
United States from 1900 to 1904, inclusive, by States: 


Value of marble produced in the United States 1900—1904, by States. 


State. 1909. 1901. 1902. 1903. 1904. 
Alabama A AO $500 |............ (a) (a) (a) 
ASK A, Bou edocet du eee ee ee scat aee ed te 84.0001 sees caes locks sue (u) 
ATIZOUR srta ale 5, 000 300 | fa secestiezs (a) (a) 
ATEIRDSRN alias 300 (ap < fennei | (a) 
CRIHÍTOITHSB arial 17,500 6, 642 $92, 298 878,329 - 887,659 
Connecticut a os (a) (a) | (a) 
GOOFPTIB. is 631, 241 936, 549 660, 517 565, 605 690, 714 
PORNO ia OS L0 AA A A xa obo eR Ras 
Maryland ES 70, 000 68,100 (a) 83, 672 73, 814 
Massachusetts ............ cee cece cece eens 130, 734 126, 516 165, 489 154, 228 183, 388 
Missouri nai 900 2 100 AA (a) (a) 
Montana canina 1, 200 1,500 (a) O O 
New-MexiOU..souRerewaskemessbweszerpberi ie 4, 500 10, 600 (a) (a) 4, 250 
NOeW-CYOFE cacy rose aasad enat Enea des 332, 518 379, 159 577,298 748, 160 565, 987 
North Carólina AAA A [eaae nus val edu vas gea mex 4, 365 2, 741 
OTOEOI (coo uq oe Cete etos sed by ee dade eua DOO coat schen A A 
Pennsylvania acacia 151,167 , 157,547 160, 423 | 93, 200 90, 390 
TennesSee ARR 24, 054 | 494, 637 518, 256 485, 905 505, 259 
NR, AMA 30! (a) ^! —— 20 3, 950 
A A edi quta Ros 2, 484, 852 | 2,753,583 | 2,628,164 | 3, 011, 505 4, 004, 669 
Washington na ia 11, 836 | 22, 816 61,176 40,117 23, 098 
WW YOUNG A A A ARA NOE HR | 3, 100 2, 000 
o A A AAA end etii ota 180,561 |  c91,300 d 59, 916 
TOW Gt aii 4,267,253 | 4,965,699 | 5,044,182 | 5, 362, 686 6, 297, 835 


a Included in “Other States.” 

b Includes Alabama, Arkansas, Connecticut, Maryland, Montana, New Mexico, and Utah. 
¢ Includes Alabama, Arizona, Connecticut, Missouri, and New Mexico. 

d Includes Alabuma, Aluska, Arizona, Arkansas, Connecticut, and Missouri. 
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The following table shows the various uses to which the marble 
quarried in 1900, 1901, 1902, 1908, and 1904 was put: 


Distribution and value of output of marble in 1900, 1901, 1902, 1908, and 1904 among 
various uses. 


Use. 1900. 1901. 1902. 1903 | 1904 
Sold by producers in rough state. ........ $491,813 $591, 667 | $2,276,629 | $2, 454, 263 | #2, 599, 052 
Dressed for building...................... 1,080,969 | 1,236,023 | 1,038,102 | 1,111,072 | 985,671 
Ornamental purposes..................... 13,754 126,576 7,300 51,359 l 21,554 
Dressed for monumental work ........... 2,019, 474 | 1,948, 892 956,870 | 1,062, 339 1, 211, 389 
Interior decoration in buildings ......... 555,092 | 1,008,482 679, 913 663, 553 1, 257, 963 
Other UROR 2550s iier i ades haw FK eee ees 106, 151 54, 059 85,268 20, 100 219, 206 
"DULCE 4,267,253 | 4,965,699 | 5,044,082 | 5,362,686 6, 297, 835 
| 


The following table shows the value of the marble produced in the 
United States in 1903 and 1904, by States and uses: 


Value of the marble product, 1903 and 1904, by States and uses. 


` 1903. 
Rough. Dressed. 
State Monu- Monu- | Orna- Interior Other pd Total 
ae men- | Other. ua men- | men- | decora- | pur- holes 
tal. tal. tal. tion. | poses. 
VA DAT Ry V ios A located atate A A MOS | We mar DN. epe er] TE (a) 
Arizona .......... A A A EE EI, un A E PEN ON (a) 
California........ A deen $20,000 $1, 200 — $48, 000. $2,000 $250) $78,329 
Connecticut 2veoczepi ore A [aeree FON RES A c A PE ag (a) 
Georgia .......... 271,432, $198, 223,850,000: 25,000 .......... $18, 000 SA [o t e 565, 605 
Maryland........ 28,180 — 25,065, 30,427 ........ c eee err emm soils a kite 83,672 
Massachusetts ...| | 5,887.......... 5,000 134,600.......... 2,4000  6,841.......]....... 154, 228 
Missouri ......... Hse dad sais A Mates vasa A etre urn a ora ee A [paid eter (a) 
INOW o e AAA exuta ts vient tud ea dieu aae | Keep ate A | paseo s fate atu lene ats | (a) 
New York........ 199, 027: 61] 7,595 362,040) 179,434,.......].........].......]....... 748, 160 
North Carolina... ......... | AS exque es Let Ee vens cvs sweep A | 4, 365 
Pennsylvania... — 5, 090, 2001 191 B6,866 27, 000 A me Oa E 3,850 93,200 
Tennessee ....... | 94,500,  15,000,125,279, 134, 226 3,500 ....... 99, 600| 13, 700 100 485,906 
Ulsa rusas 200 A A A gan p a M 3, 200 
Vermont......... 485,990, 6419, 887/227, 400 280, 058 817, 258, 18, 850, 502,062|. den RV 3,011, 505 
Washington ..... 7,500 800|....... | 14, 761: 3, 847, 12,009' 1, 000 200,....... | 40,117 
WYOMING «ose eese | Vxwqs esso uisaute ans a | A ated 3 A Iee cu s ' $8,100 
Other States ..... MEX ME 4,700 80, 000, 100) 109... eee b 91, 300 
Total....... 1,110,585, 896, 601 150, 595 


| 


1, 107, 551 1, 062, 339 51,369 663,553| 15,900) 4, 200 5, 362, 686 
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Value of the marble product, 1903 und 1904, by States and uses—Continued. 


1904. 
Rough. Dressed. 
State ; Monu- “emma | Monu- | Orma- Interior arai pa. Total 
} E men- |Other. edd men- | men- | decora-| pur- | poses. 
tal. : tal. tal. tion. | poses. 

A AA eee eect ale cde ted decedat nex ease oo Uu A | See RENS (a) 

O IM E ee ee PCR E Vin aes A wha vacate emer eevee aes | (a) 

Arizon&.......... pe | "o sess lesnbaseet Usu tabu ates ae side tee pese. | (a) 

Arkansas ........ ceto eee M DELL Id | A onc IU P LUN CUNG, PINE i (a) 
Culifornia........ $4, 810 $6,073 ....... 7-1 CNN $2,356| $66,620....... | Me | $87,659 

Connecticut ..... elena ds A AES A A lcmaidelve ane ine sebas (a) 
Georgia .......... 283,223 227,491 812,000, 108,000 ......... ese pene EE 860, 000 690, 714 
Maryland ........ O00: « TB ri ti 23S e A A ati is 73,814 
Massachusetts ...! 17,000 ......... 14,6328 — 79,472 — $1,500) 2,000| 30, 415 835,363 ....... 183, 388 

Missouri ......... pM) issue digits — | NICO IRURE METER (a) 
New Mexico ..... 600 ......... pee 450: Us | p.t NRI | 3,000 4, 250 
New York........ 89,971! 115,003' 10,360 287,830. 59,323 ....... 3,500 ....... asis | 565,987 
North Carolina j beue RM: NEUE | ERA 204 sse | NINE DENM A 2,741 
Pennsylvania .... —— 9,031 700, 3,200 38, 459! 24,000:....... 10,000! 5,000........ 90, 390 
Tennessec........ 53,450 — 15,000 149,850) 50,000: 12,000........ ' 915,959 9,000. ...... 505, 259 
A A 200 O O 8,000)... | desi Must JS 3, 950 
Vermont......... 732, 890 724, 812 6, 520, 397, 360 1, 100, 825 14,750; 920,969 100, 543. ...... j4, 004, 669 
Washington...... 5,00 3,000, 1,10) 4,000) 5,00 498 3,00 1,500....... , 2008 
Wyoming ........ 2,000; ese perse neue A A avila | tr 2, 000 
Other States ..... | = ares pos 15,80 — $,00| 1,750 — 1,800 1,800....... c 59, 916 
Total....... j|: 284, 7411, 116, 643.197, 668 906,671 1,211,389 21, 554 1,257, 963 156, 206 68, 000,6, 297, 585 


a Included in * Other States.” 
b Includes Alabama, Arizona, Connecticut, Missouri, and New Mexico. 
c Includes Alabama, Alaska, Arizona, Arkansas, Connecticut, and Missouri. 


LIMESTONE. 


The limestone production in the United States in 1904 was valued at 
$31,996,415, in 1903 at $31,537,991—a gain of $458,424 in 1904. In 
1903 the total gain was $1,306,988, from $30,231,003 in 1902 to 
$31,537,991 in 1903. In 1902 the increase over 1901 was $3,824,106. 

The comparatively small increases in 1903 and 1904 were due to 
labor troubles and strikes in the building trades. In 1904 the value 
of building stone decreased from $4,981,241 in 1903 to $4,543,760 in 
1904, a loss of $437,481. 

The value of lime increased from $9,255,882 in 1908 to $9,817,451 
in 1904, a gain of $561,569. 

The value of crushed limestone in 1904 was $9,558,026, & gain of- 
$977,760 as compared with 1903, when the value was $8,580,866. 

The furnace flux decreased in value from $5,423,732 in 1903 to 
$4,702,768 in 1904, a loss of $720,964. 

The most important States in value of production were Pennsyl- 
vania, Ohio, Illinois, Indiana, Missouri, New York, and Wisconsin, in 
the order named, ranking as in 1908, except that Missouri and New 
York changed places. 

A large quantity of limestone used for Portland cement is not 
included in the total, 
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The lime industry has been somewhat affected by the use of cement 
plaster in place of lime. 

The following tables show the value of the production of limestone 
in the United States in 1903 and 1904, by States and uses: 


Value of the production of limestone in the United States in 1903 and 1904, by States and 


Uses. 
: 1903. 
| | Stone sold 

State or Territory. eos Flagging. | Curbing. | Paving. rd to lime 
AlabimB8.. eo olere reru $18.903: l A A $2, 680 $216, 894 $432 
o oie oe ved A vacat aus eek eee | INOPIA PERENNE APIO 1:200! [235 «259 vv 
Arkansas ................ ees. 14.102. cu veces ea dus 22, 000 | 89, 337 Loses ess 
CRIMOITH-A eere cse eet 25,000 |. cese cess $140. |... sees 381, 750 15, 000 
Colorado........... rex pM A EN S A dE 43, 042 10, 595 
Connectieut....o A A A A su C d 152, 568 duos 
ElOFIdB abia 10,000 usucccaonsós | a A A e cL. 44,181 AA 
Georgia accord 2,890 |. odes rU des | ETIN UE MEN 62,902. | iso pes 
Idaho oasis er ass e AA A doses se SMS 18,200 1:52: exis 
AA eol ce ees TS 359, 856 844, 927 19, 233 288, 098 479,801 1, 638 
Iundish&: iia 1, 880, 561 31,184 126, 684 1, 942 314,206 |............ 
Indian Territory MAA easier A erase eiia [sU eR TUER ES 800 linia isis 
LOW a 196, 843 2, 108 3, 506 12, 469 98, 525 105 
| (iL T P — 138, 779 6, 057 12, 457 5,175 14, 460 20 
Kentucky.................... 172,774 2, 589 19, 222 12, 300 40,988 |............ 
Müll6.i uo oves A AR O eaa mH 791,690 |............ 
Maryland.................... 8,361 340 5, 129 1, 479 320, 194 1,219 
Massachusetts ............... 3, 715 1:000 3.75. nou A 262,815 |............ 
Michigüti....... oe 36, 528 5, 150 250 49, 000 218, 609 132, 600 
Minnesota .................-. 318, 288 20,745 | ° 11,494 4, 843 66,619 100 
Missouri AP 447, 884 11,628 23, 791 11,734 641, 948 4,100 
MOntiDA AAA 2:200- AAA assasi de cov eee ES Vs: 21.100 docs 
Nebraska .................... 54, 591 687 775 7 A CAE 1, 624 
INCV AGE coco E O PA A Esau siee ipm ees 2,400 |...........- 
New Jersey .................. 9.200 A O loos Oevencaten 120, 796 20 
New Mexico. ill a o 1,000 luis 
New York csi 401,742 5, 259 9,703 250 535, 845 163, 829 
North Carolina AAA A A Deux E DROP LER REN SE EE 600 |... 25 ess 
Dhio odo is 320, 432 13, ?30 51,694 27, 796 971,011 36, 305 
Oklahoma ................... 10, 696 5, 256 630 1... oces es 4,000 |............ 
e AAA HOO: A A usate 18, 684 |............ 
Pennsylvania................ 156, 783 3,216 4,750 59,818 | 1,431, 863 19, 173 
Rhode Island AAA TN PE O necu RGE IE 38, 432 |. oer 
Soüth Carolina AAA, A A A AN 43, 830 lisina 
South Dakota................ SUD. A AO enema ds 13,061 |... 2e 
Tennessee ................... 81,769 1,047 11,670 925 198, 613 50 
TORA iii 30, 720 2, 910 19, 056 120 74,038 80 
[025 AA ie 11:649 [x5 uode PA tu SEQ e 64,998 |............ 
Ver Linn A A y RS TES DECUS 180,769 |... sauces 
MIIRIHIB ebbe e RiLREE Ex AAA E ire ew aV 336, 461 1, 665 
Washington.................. 8,100 AA A PA 222, 052 4, 896 
West Virginia................ BD | cece se Meee sec EE Eve re 152, 947 13,385 
Wisconsin.................... 161,366 9, 328 35, 083 15,109 655,314 4,180 
Wyoming .................... A A A REESE 12,033 J AA 

TOM ai osa da ars 4,981,241 166, 961 355, 167 515, 760 | 9, 255, 882 411,016 
———————— ———————— —— —— — —— 


STONE. 835 


Value of the production of limestone in the United States in 1903 and 1904, by States and 
uses—Continued. 


1903—Continued. 


Crushed stone. 


State. _ Roa a Railroad HEN Rubble. | Riprap. | Flux. purposes. Total 
Alabama............l..... eese $400 $60 $300 $5, 000 | $444,735 |.......... $719, 404 
ATIZOSNB AAA A OA A A O AR qu etae i 1,260 
Arkansas ........... $5, 800 Ij A 5, 000 46,376. AA APN 242, 628 
California........... 75,475 825 15, 945 1,200 |l. o eco eck 5,705 | $90,086 611, 126 
de de AAA A renes A 30 4,213 | 160,240 |.......... 218, 120 
Connecticüt AA A O A A A 1; 968. AA 154, 536 
Florida D 3,206 Less Ccuclveeenseees AA eave execs 64, 893 
Georgia AAA EE 6, 000 1:000 AA AAA A ux aui REX 73, 352 
Idaho crede beau vadat pec: O A A A A fe nerrnrnts 18, 952 
Illinois.............. 386, 685 i 588,364 | 407,774 ¡ 265,852 112,433 , 246,379 5,231 , 3,206,271 
Indiana............. 236, 467 42, 427 53, 750 49, 364 16, 756 155, 209 27,724 | 2,935, 274 
Indian Territory.... A esas A E AA AS duae quet 1,450 
Iowa...........-.--- 95,306 | 13,479 | 68,699 | 99,478 | 42,715 |.......... 1,898 | 635,431 
Kansas.............. - 20,038 | 212,140 24, 050 35, 180 19,779 liar 6, 934 495, 069 
Kentucky........... 181,122 | 264,490 | 54,7 968 | 14,272 | 16,478 6,679 | 736,590 
A A A O A PA A 1, 863 793, 553 
Muryland........... 18, 102 15, 356 15, 006 80 |. von 200 460 3806, 226 
Massachusetts ...... A A A uen 4;ROI | twee ess 272, 471 
Michigan ........... 61,342 ' 35,840 | 48,504 710 800 | 15,502 | 4,747 | 609,082 
Minnesota .......... 30, 210 | 11, 800 67,030 | 110,27 24, 994 250 9, 447 676, 090 
Missouri ........ ....| 823,920 | 330,731 | 387,005 | 180,201 99, 497 22, 060 82, 189 | 2,516,688 
Montana........ aussen wee aea sua pes edet qao A 94 | 129,300 |.......... 152, 694 
Nebraska ..... ieee 8, 449 33, 500 32, 503 19, 849 27,538 8, 080 _ 100 187, 718 
NG VAGR AAA A A A A A A lose cs 2, 400 
New Jersey ......... y a Y PAN 1, 137 1,050 A 60, 084 93 187,711 
Os PA, noche A A A AA A RES S ester rud ets 1,000 
New York........... 559,744 | 203,820 | 470,650 68, 516 16, 625 72,113 35, 630 | 2,513, 756 
North Carolina......|..........]...-.... ..]- -.......- lee jme III 600 
ORIG iio 548,073 , 391,998 | 135,795 49, 064 25,982 | 668,778 80, 514 | 3,320, 672 
Oklahoma ..........,.......... 80,000 |.......... 2. DRS A AA 1,625 54,690 
OLCRON ecce uesaweli ues A WeckE. Paus 1, 500 AA y eadim sa 16, 684 
Pennsylvania....... 211, 151 656,317 | 546,302 4,758 38, 960 (2, 553, 711 88,704 | 5, 775, 506 
Rhode Island....... AAA A E tes aces D83 A 39,315 
South Carolina...... A A A aus lie onte se os 100 osse reps 41, 780 
South Dakota.......|..........[.........- 19, 026 DIO iens 6,304 |.......... 39, 266 
Tennessee .......... 13, 117 53,221 42, 430 12,172 2,828 136, 903 829 655, 574 
TOA 23, 898 | 27,765 6, 968 13, 161 1,971 55, 551 5,815 262, 053 
Utah...... a a s weis A peer rere Pee Coe 108, 465 10, 500 190, 608 
Vermont............ SAD 1... Lore 2.000 |, iss rus 100 200 ?00 190, 724 
Virginia ............ 300 16, 205 9, 238 arena 22 | 19,989 |.......... 569, 205 
Washington ........ 250 1; 700 AAA A n een ER EE 60, 703 |.......... 297, 701 
West Virginia.......|.......... ELA cocaina e er RIA Ee ERR E EE 243, 135 30 558, 024 
Wisconsin .......... 244,132 18,009 7,037 | 37,349 47,110 91,116 11,528 , 1,256,661 
Wyoming ...........].......... AERIS ESO EET A a EEES 12, 183 

Total.......... 2, 997, 547 e 105,602 ¡2,477,717 | 959,175 | 555,365 a 423,732 | 422,826 piene 
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Value of the production of limestone in the United States in 1908 and 1904, by States, and 


uses—Continued. 
1904. 
eons 
state Beye, | Drei (Flagging Curbing. | Paving. | mo | sald to 
burners. 
Alabama cioe rines Rel p XE REPE A A RE EV $236, 805 | $320 
ATIFOHR 20 ele A rues ep O eate as aue a scm E ese 12,200 |... ses 
Arkansas. ............... $6, 615 46,765 |.......... $830 |.......... 142,718 |.......... 
California ............... 2,400! A cete wisst 125 $100 585, 486 49, 430 
Colorado A PO A A EA E 34, 360 18, 692 
Conneeleut A A A A O vr MR E 168, 107 |.......... 
Florida .................. 778 . 8000 [oocooncconfonccconocofoncconoooo 65,085 /|.......... 
GPOPEIB A A A A | vul av tae eae eda 58, T72 1... esu. 
IdRlO: ze eso A A nutu A EM EE 40, 142 b, 900 
Illinois ........ sees 212, 477 53,804 | $18, 401 17, 084 4, 985 461,068 7,575 
Indiana +. iii canoa 1, 116, 928 942, 458 30,085 | 105,151 9, 658 351,179 |.......... 
Indian Territory: AAA PO A PS AA O 194 |.......... 
jo; AAA cencee ck eck ss 149, 215 18, 259 3, 556 5, 414 3, 181 91, 008 15 
Kansas .................. 109, 152 48, 932 8, 337 2A, 706 726 10,770 |....... s. 
Kentucky ............... 68, 826 65, 955 1,718 24, 980 1,500 25,880 |.......... 
IS CNET E CON A ERIT NOIRES eke RUPEM 799,517 |...... e 
Maryland ............... 12,836 |. ee io 80 241 715 309, 079 2,466 
Massachusetts ........... P ia AA ATA ca A AAEE 822,141 |.......... 
Michigan................ 32, 941 A A 37, 665 258, 905 180, 683 
Minnesota............... 108, 798 102,819 | 11,104 6,296 6,018 78, 763 4, 800 
Missouri................. 139, 502 271, 416 7,712 8,477 2, 400 597,258 90 
Montana ................ BOA: O, AA pae ERA A 24,150 | ......... 
Nebraska ................ 30, 969 1,592 165 261 19 A E S 9,578 
A AAA P m i asen 2,700 locas 
New Jersey ............. 3, 025 A esce u E wo ac Sos, is 150, 198 6 
New Mexico AMA, AA A e lecn ces A iR EC RD 3,383 |.......... 
New York ............... 174, 099 42, 808 4, 708 7,221 11,147 396, 281 271, 105 
North Carolina- seese a dl ld 4,800 |.......... 
Y A ES 272, 941 9, 291 4, 669 8, 563 4,186 989, 693 448 
Oklahoma ............... 12, 359 6,210 5, 550 1,492 A 3,000 |.......... 
Oregon... os Vus 2, 000 VO es esas 150 |. oes set 10,191 |.......... 
Pennsylvania ........... 146, R68 4,311 4. 129 6,778 82,502 | 1,537,673 22, 613 
Rhode bland AM E A A A [icupalo ewistes 81,871 |.......... 
South Caroliná-..... coole zen A A A nte R Es 32,859 |.......... 
South Dakota ........... 096. [4o era etae A [e pata a «esaet xar 23,960 |.......... 
Tennessee ............... 19, 039 10, 410 400 4, 997 1, 000 217,064 |.......... 
TOA a EAM TES 40, 435 21, 430 1,677 5,994 |.......... 134,316 |.......... 
Utah avisa cias 4,897 1 O eng uevrews 85, 500 17,370 
Vermont ....—.......... 2: 000 AAA A PI cta! uU S En de 194, 681 |.......... 
Virginia................. 8, 800 950: AM A, A 277,519 |.......... 
Washington ............. AAA AA a RE aed 1, 486 216, 454 4, 906 
West Virginia ........... A A ao masas cete uet. 184, 060 13, 592 
Wisconsin ............... 156, 687 5,878 5, 738 56, 591 19, 389 670, 391 200 
Wyoming................ 2-660 scan co ate coe ars ute sth bh Glace crei ues 2,275 3, 900 


Fe A —  -- 


TOA Luena cda 2,546,728 | 1,697,032 | 108,029 | 280,246 | 186,670 | 9,817, 451 613, 649 
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Value of the production of limestone in the United States in 1908 and 1904, by State ¡and 
uses—Continued. 


1904—Continued. 


Crushed stone. 


State. ES | Railroad EPOR Rubble. |Riprap.| Flux. PNIS Total. 
Alabama................ $7,915 $908 $8, 533 eoe ev $85,200 | $361,503 |........ 735, 528 
A A ens n E E E ocu dae A A E RR eat aD $250 12, 450 
Arkansas ..............- 33, 750 3, 100 2,200 | $12,012 800 Love co RR 75 248, 860 
California............... 5, 650 3, 100 5,820 sl bua wines aie Sie oreo e 140 | 8,400 660, 156 
COlOTHUO ccs kobe bos E eux Eeuerelrosseseuuseensusezos 3,150 | 102,758 |........ 158, 960 
Connecticut oos A ow ees O O AA 830 1... es. 168, 937 
Florida ................. AA AE 200 | 25, 000 AA err mns 89, 363 
A osa, seed 11, 200 4-000. Dioses O rex acie wes Sta as 73,972 
THAO o See eh eoe A esee eque A O A cercoNE EE ee E SES 46, 042 
AA 641,387 | 297,863 | 627,942 | 357,517 '124, 541 324,998 | 2,248 | 3,151, 890 
Indíana................. 254, 258 77,923 51, 002 40,195 | 15,347 | 128,556 | 17,939 | 3, 140, 679 
Indian Territory........|.......... 2, 242 ane A AO E 6, 270 
IOWB ive ca VPE Y EE 53, 082 5, 049 76, 790 79,485 | 43,394 |.......... 4, 645 533, 593 
Kansas.................. 45,949 | 418, 438 56, 730 92,486 | 32,756 |.......... 1,069 810, 056 
Kentueky............... 186,796 | 280,489 30, 959 9,690 | 8,494 9,420 | 3,590 718, 297 
NSIDC cues ia A A E A, AR unteren 2, 955 802, 472 
Maryland............... 31, 144 94, 837 45, 166 268. Los cy veas 34 637 437, 500 
Massnehüsettis cocus A A O e Dep A 5,191 1.5: ss 829, 707 
Michigan ............... 58, 655 $7,100 60, 745 2,800 | 2,405 62,586 | 5,323 760, 613 
Minnesota .............. 43, 036 11,550 92,910 92, N30 | 29, 424 100| 8,255 | 591, 703 
Missouri ................ 471,254 | 437,334 | 460,767 | 255,308 178,756 9, 460 | 35,533 | 2, 875, 227 
MONMOR A O A PE 200. novas 106, 470 |........ | 133, 915 
Nebraska ............... 16, 065 34, 273 61,873 47,512 | 26,297 5,15 | 3,033 | 236, 780 
NO AAA A A PE | aede tc MUN ut 2,700 
New Jersey ............. pl A ceeeeesess 1,200 !........ 65,922 | 3,423 226, 908 
New Mexico ............ O A AAA 3, 383 
New York .............. | 418,661 | 257,231 | 272,471 20,755 | 9,461 | 130,251 | 16,342 | 2,032,536 
North Carolina ......... I US AAA AA O A A ae ta aes | 16, 858 
Olor | 765,603 | 361,850 | 217,961 | 21,311 | 97,794 | 588,579 | 58,159 | 3, 396, 048 
Oklahoma .............. 20 60,000 .......... 4, 765 SUO: Loose 1, 150 95, 246 
A A cesses rede owe PRAES A O caus tet 15, 581 
Pennsylvania........... 344,953 | 555,839 | 381,200 4,301 | 4,174 ¡2,058,018 ! 93,069 | 5,246, 423 
Rhode Island A A A fee0n0aaaa AA PA 2 ess 32,183 
South Carolina.......... ) D E RR ES LOA RE) E MUI 1001. s 33, 084 
South Dakota ...........1..........]. Lees. ue 2,400 eee 600 AB nis ez. 27,914 
Tennessee............... 60, 7 65,944 | 17,324 | 13,336 | 6,687 | 82,573 | 2,607 | 505,117 
TOXRS pU 15, 418 19, 060 8,171 7,624 | 66,930 4,072 1,934 | 38%, 061 
A A 5, 995 6, 000 1,2 900 |; 138, 685 100 255, 947 
Vermont ricas OSD A 3, 300 PA Po eee 194, 334 
NXirginia oes eene 210 32, 371 5, 668 168 AA DE RS2.. 222; 442, 978 
Washington... oaoa leanann A A 65,085 105, 288,311 
West Virginiu........... | 2, 965 98, 105 PA A 244,535 /........ 644, 363 
Wisconsin. ...........265 195,057 | 17,546 | 129,965 | 41,039 | 30,084 | 30,867 | 49,643 | 1,409,075 
WY OMB eddie rh peZE VE Ra d beri neuer sa 1,100 cuina. 180 | 8,250 4,000 17, 365 

Total ici à 714, 987 |3, 153, 002 [2,690,637 [1,068,458 [792,274 4,702,768 321,484 31,906, 415 
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The following table shows the production of limestone in the United 


States from 1900 to 1904, by 


States: 


Value of limestone, 1900-1904, by States. 


State | 1900 | 1901. | 1902. 1903. 1904. 

Alabama A A de sins | $533, 608 $619, 423 $759, 617 $719, 404 $735, 528 
REZO: a ER icr RE ls o 165 300 |... eo nus 1, 260 12, 450 
ATKOOSHS ul —— sete ee 71, 407 68, 319 113, 163 242, 628 248, 860 
CALIFORNIA cian 407, 489 645, 455 496, 843 611, 126 660, 156 
COlOPBdO: ta Ad T EEebES ENS 160, 587 245, 799 203, 700 218, 120 158, 960 
Conneelieut 214 a siete Eae wu we 148, 060 140, 424 205, 371 164, 536 168, 937 
ja. D P O aan ia 128,381 51,870 63,571 64, 893 89, 363 
Gorr la cun ec ic AE E | — 54,451 85,629 | 111,589 73, 352 73, 972 
NGO NO it ii es 34, 587 21, 251 15,074 18, 952 46, 042 
A O 1,881,151 | 2,793,837 | 3,222,608 | 3,206, 271 3, 151, 890 
AA E CE REEL wea ai 2,344,818 | 2,993,186 | 2,865,691 | 2,935,274 3, 140, 679 
os A ee weed ne at A le quid reme 1,450 6, 270 
lise pi UA T CN | — 596,410! — 777,484 | — 649,984 | — 635,431 533, 593 
KANSAS A EVER REX . 339,466 478, 986 670, 536 495, 069 810, 056 
Kentüeky 2.2 ERE cusa detsa us 178,252 199, 567 593, 747 736, 590 718, 297 
MAUI ocio oue me ver os oe aUe 691,312 716, 272 745, 132 793, 553 802, 472 
Maryland cani dra 317, 207 382, 381 453, 030 386, 226 437, 500 
Massachusetts ......oonooocccnoccnccnooor... ! 209, 359 244, 039 839, 349 272, 471 329, 707 
MIGBIEül cei A rM EF. 425, 636 565, 931 621, 380 609, 082 760,613 
Minnesota ii: ssec qIROIINMSE ER RLesEERGdE . 411,554 522,778 830, 857 676, 090 591, 703 
MURSOUYI.. 01i. as sida GEL du 1,079,343 | 1,362,272 | 1,697,139 | 2,516,688 2, 875, 227 
Montana 2 osetia eect ii 141, 093 143, 866 104, 725 132, 694 133, 915 
iD ri. m——————————— | 107, 305 154, 717 145, 473 187,718 236, 780 
lu CH" xl AA 2, 800 2, 400 2, 700 
New JE is sii 170, 006 309, 738 181, 650 187,711 226, 908 
NOW MesxiCO. a ts oi cacloreet sense 1, 000 3, 383 
New YO. te. ooo scoop ua EU Ai E CH |! 1,730,162 | 1,738,716 | 2,419,121 | 2,543,756 2, 032, 536 
North. Carolina occ Trece is 8, 266 23, 153 600 16, 888 
Obi a a 1,969,387 | 2,606,502 | 3,201,718 | 3,320,672 3, 396, 048 
A p oO n edem. 25, 586 32, 497 50, 541 64,690 95, 246 
ique pr 10, 900 24,520 20, 133 16, 684 15, 581 
Pensisy Iunii iii 3,800,318 5,081,387 | 5,420,287 | 5,775,506 5, 246, 423 
Rhode Island. coca. 16, 828 38, 030 39,315 32,183 
South Carolina ......ooooococcnnnccorono... 38,415 28, 500 | 11664 | ^ 44,780 33, 084 
Bouth Dakota .....................eeeeeee 47,762 53, 780 86, 605 39, 266 27,914 
Tennessee e TER | 238,505 330, 927 482, 033 555, 574 505, 117 
Texas ........ uiua A res 124,728 209, 658 228, 662 262, 053 387,061 
Dinh e S misa EE unica | — 12,749 78,900 | 186,668 | 100,608 255, 947 
Vermont ME Oe te 188, 100 205, 138 225, 703 190, 724 194, 394 
MAC ci io ele 403, 318 539, 128 534, 113 569, 205 442, 978 
Washington .................ueeeeeee eee 249, 163 234, 587 213, 814 297, 701 288, 311 
West VITA de 53, 701 447,049 616, 366 558. 024 644, 363 
Wisconsin la aan 989,685 | 1,225,448 | 1,351,058 | 1,256, 661 1, 409, 075 
A PP ol bae oa 3, 065 1,340 6, 340 12, 183 17,365 

POU scorre ic O EO 20, 354,019 | 26,406, 897 | 30, 231,003 | 31,537,991 | 31,996,415 
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The following table shows the quantity and value of blast-furnace 
flux produced in 1903 and 1904, by States: 


Production of blast-furnace flux in 1903 and 1904, by States. 


[Long tons.] 


| 1903. 1904. 
State. E ak a en arar sc M 
| Quantity. | Value. | Quantity. | Value. 

Ala DAMA A II EOUURNEN Ka | 1, 006, 814 $444, 735 769, 331 | $361, 503 
Caora once eae inu tbe dabo cack: | — 8410! — 5,705 140 140 
Colorado 62. bo oui exte i Let Veg Modos epe ee pL 353, 849 160, 240 215, 101 102, 758 
Connecticut... iiedoedcu vies eae teens Qux EK EAE | 3, 698 1, 968 2, 305 830 
IHIBOIS wee aes eben CH Ra ee eee cht ee ve reese 491, 542 246, 379 686, 958 324, 998 
India aia 400, 268 155, 209 298, 913 | 128, 556 
Kentucky sb 33, 836 | 16, 478 18,070 | 9, 120 
Maryland Tr 490 ' 200 78 | 34 
MAassachusettsS........oooooooncoononarocoronacononnonos 6,792 4,891 13, 678 | 5,191 
Michigan 2:2: eso roni das 23, 518 | 15, 502 136, 293 | 62, 586 
Minnesota adr vx I ue Rt eua p ERE RE RE | 500 250 200 100 
MISSOUEL obice oo desto ee ii 25,953 22,060 16, 860 9, 460 
MODA A a | 229, 000 129, 300 250, 700 106, 470 
NeDTASA ""————— —————— 10, 150 8, 080 10, 300 | 5, 150 
NOW Jersey daa | 119, 294 60, 084 130, 071 65, 922 
a A A A 121,170 72,113 230, 839 130, 251 
DIO La AA Exe dea UU. Id 1, 632, 367 668,778 | 1,479,350 588, 579 
Pennsylvania s cessa A exobuxs sesi da ela els 5, 568,051 | 2,553,711 | 4,727,632 2, 058, 018 
Rhode Island AM O A RENS ki 433 583 279 312 
South CAPOUDA asirio ES 100 100 350 100 
South DAK Otc scwiec cove des 14,510 6, 304 56 28 
TONNCSSO Css 6 cos rr 313, 721 136, 903 173, 740 82,573 
LOA A os 96, 884 55, 551 133, 651 64, 072 
NO 160, 432 103, 465 197, 647 133, 685 
Vermont vies Soho cea pUpeUcE wecusexe Gorse Mire EE 400 200 | 413 413 
Virginia 5c osea ce A ieee E Dep. 499, 108 199,989  — 273,826 117, 882 
WüshingtoD. 0 ee epRR REMO UP EE Sa e n. 101,161 60, 703 117,041 65, 085 
hi Rc TT ——————————m 708, 572 243, 135 711, 883 241, 535 
WISCONSIN VA TEX x EE ERE Mau wq s Ps 108, 696 51,116 | 66. 333 | 30, 867 
Wyoming osor oai eerte oct een Fede a Pe eb xw s ovra a lene sees a ae EE 5, 000 | 3,250 
A LACE EN ETENE ES 029,719 | 5,423,732 10,657, 038 | 4, 702, 708 


From this table it will be seen that both the quantity and the value 
of the limestone used for furnace flux decreased in 1904, which was 
due to the shutting down of the iron furnaces for a time during the 
year. ' 

The greatest decrease was in Pennsylvania. The total output 
decreased from 12,029,719 long tons, valued at $5,423,732, in 1903, 
to 10,657,038 long tons, valued at $4,702,768, in 1904, a loss in 1904 
of 1,372,681 long tons in quantity and of $720,964 in value. 

For the first time an attempt has been made to collect the figures 
showing the quantity of bulk lime burned in the United States during 
& calendar year, and the following table shows the results obtained: 
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Quantity and value of lime burned in the United States in 1904, by States. 


[Short tons.] 
State. Quantity. | Value. | State. Quantity. Value. 

Alabama ................. 73, 700 $236,805 | Nevada .................. | 150 $2, 700 
Arizona .................. 1, 860 12,200 || New Jersey .............. 85, 127 150, 198 
Arkansas ................. 86, 424 142,713 || New Mexico ............. | 472 3, 383 
California ................ 73, 540 A85, 486 | New York....... PN ' 101,810 396, 281 
Colorado ................. | 7,789 34, 360 | North Carolina........... | 23, 000 4, 800 
Connecticut .............. | 47,241! 168,107 || Ohio ...................-- | 979,491 989, 693 
Florida ............ esses. 9,072 | — 55,085, Oklahoma ............--- ^— 10 3, 000 
Georgía................... 20, 804 58, 772 | OTRO caia | 750 10, 191 
Idaho ara 4, 983 40,142 || Pennsylvania ............ | 567,800 | 1,637,073 
Illinois ................... | 108,881 461,068 | Rhode Island ............ 4, 553 31,871 
Indiana .................. | 107,137 351,179 bow Carolina........... 7, 802 32, 859 
Indian Territory ......... 30 194 | South Dakota............ 8, 700 23, 960 
TOWRA icici sees eas 13, 180 91,008 || Tennessee................ 49, 695 217, 064 
Kansas coi 1,837 10,770 | Texas cada 45, 000 134,316 
Kentucky ................ 9, 830 25,880 |, Utah ..................... 19, 000 85, 500 
MAING cta 186,881 799,517 | Vermont................- 39, 653 184, 681 
Maryland ................ 116, 934 309,079 |, Virginia ................. 82, 133 277,519 
Massachusetts ............ 68, 993 322, 141 | Washington.............. 41, 626 216, 454 
Michigan................. 44, 088 258,905 | West Virginia............ 89,371 184,060 
Minnesota................ 17, 982 73,763 || Wisconsin................ 189, 981 670, 391 
Missouri.................- 160, 288 597,258 || Wyoming ..............-- 212 2,275 
Montana ................. 4,320 24, 150 


Total............... 2,697,120 | 9,817,451 


Lime is sold by various units of measurement in the United States, 
the bushel, the barrel, and the ton being the principal measures. 
These, however, vary as to weight in the different States and in different 
parts of the same State, and even the same company sells by different 
measurements, according to demand. The average weight of the bushel 
is probably 80 pounds, and there are usually two and one-half bushels 
to a barrel, making a barrel of lime weigh 200 pounds. These weights, 
however, vary greatly, a barrel sometimes being over 300 pounds, and a 
bushel being 40 pounds. Some of the larger manufacturers are adopt- 
ing the plan of quoting the value of lime by the hundredweight, and 
if this idea is carried out it will be easier to obtain more correct 
figures as to the quantity of lime burned in a year. 

The value of the lime also varies considerably, according to the use 
to which it is put, and to tht purity and richness of the lime itself. 

In many of the States where limestone is found in abundance the 
farmers, in their leisure time, dig out a small quantity of stone, or 
collect it from their fields and burn one or two kilns of it for their 
own use as a fertilizer and sell it to the neighboring farmers at a small 
price, the cost to them being simply labor. "This lime sells from 3 to 
10 cents per bushel, and in the States where this is done to any consid- 
erable extent the price per ton is appreciably lowered, Pennsylvania, 
Maryland, and West Virginia being largely influenced hy this custom. 
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The specially prepared hydrated lime, although more expensive than 
other lime, is now being largely used. 

Pennsylvania is the largest producer, both in value and in quantity of 
production, being followed by Ohio, Maine, Wisconsin, and Missouri. 
The figures given in the tables are for bulk lime, exclusive of cooper- 
age, as far as could be ascertained. "When the value of the barrel is 
included the price is from 15 to 25 cents more per barrel. 
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CLAY-WORKING INDUSTRIES. 


By JEFFERSON MIDDLETON. 


INTRODUCTION. 


With the exception of the sections on clay production and on sand- 
lime brick, this report deals with the products of the clay-working 
industries, and hence the tables are made up to show the products of 
clay and not the production of clay. 

In the year 1904, while the value of all the clay products of the 
country was practically the same as in 1903 and the value of the brick 
and tile products showed a slight increase over the latter year, the 
fact remains that the industry on the whole was not in quite so flour- 
ishing a condition as in the year 1903. 

The value of the clay products, as shown in the appended tables, 
decreased from $131,062,421 in 1903 to $131,023,248 in 1904, a decrease 
of $39,173, or 0.03 per cent. The increase in 1903 over 1902 was 
$8,892,890, or 7.28 per cent; in 1902 over 1901 it was $11,957,944, or 
10.85 per cent. | 

The labor situation in the building trades, although not so bad as in 
1903, was nevertheless somewhat disturbed by strikes. There were 
no strikes of any importance in the clay -working industries themselves, 
which was also true in 1903, but the consumption of clay products was 
affected by the strikes in the building trades. The flourishing condi- 
tion of the industries during 1903 led all those engaged in them to 
look forward with anticipation for another season of great prosperity 
during 1904; these hopes were doomed to slight disappointment. The 
year 1905, however, bids fair to be one of even greater prosperity 
than 1903. "The average prices obtained for brick, the only item on 
which an average price can be given, were for common exactly 
the same as in 1903, namely, $5.97 per thousand, though the value 
increased in some States quite remarkably, namely, in New York, the 
largest common-brick producing State in the Union, where it rose 
from $4.96 in 1903 to $5.80 in 1904. In Illinois, the next largest pro- 
ducer of common brick, it fell from $5.31 in 1903 to $5.17 in 1904; 
and in Pennsylvania it also declined from $6.66 in 1903 to $6.35 in 
1904. The average value per thousand for the whole country for front 
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brick rose from $12.48 in 1903 to $12.80 in 1904, and vitrified paving 
brick rose from $9.86 in 1903 to $10.98 in 1904. 

The number of operating firms reporting remains about the same, 
increasing from 6,034 in 1903 to 6,069 in 1904. The average value of 
the output per plant was $21,589 in 1904, as compared with $21,721 in 
1903. The average value of output per plant gradually increased from 
1901 to 1903, which was the maximum and which was only slightly 
greater than that of 1904. 

The number of operating firms reporting should not be taken to be 
the same as the number of plants, since many firms operated not only 
more than one plant in the same State, but also plants in different 
States, one operator reporting for 35 plants. 

The pottery industry appeared to suffer more from the slight gen- 
eral depression in business than brick and tile, and showed quite a fall- 
ing off from 1903. "The latter year, at least in some portions of the 
country, began to give some evidence of a falling otf in the trade. 
Whether this is due to the fact that à number of potters made a prac- 
tice of disposing of their inferior goods to concerns offering pieces of 
pottery as premiums with various kinds of merchandise, which must 
in the end have a had effect on American potting, or whether this 
industry simply felt to à greater extent than other branches of trade 
the slight halt in the general prosperity, is difficult to say. 

There are some small plants which make no reports to this office, 
but the figures here reported are practically a census; for all plants not 
included in these figures represent considerably less than 1 per cent of 
the total. 

For the first time, in response to the request of several leading fire- 
brick makers, an attempt was made to secure a statement of the quan- 
tity as well as of the value of fire-brick products. As is the case with 
nearly all new statistical inquiries, the statement of the quantity of fire 
brick in 1904 is not as satisfactory as it might have been, though it is 
believed that the figures given are fairly accurate. In reporting the 
quantity of fire brick, the number of tons of brick was asked for on 
the schedule, but a great many of the operators reported the number 
of brick; hence, in arriving at the figures given, the fire brick reported 
in tons was reduced to a 9-inch equivalent by allowing 34 tons to 
the thousand bricks. 

The sand-lime brick industry, in the manufacture of which the first 
plant was erected in this country in 1901, made slow progress until 
1904. In 1903 there were only 16 plants that actually put a product 
on the market, which was valued at $155,400. In 1904 this number 
had increased to 57 plants, reporting a product valued at $463,128. 
That this method of manufacture of building material is a success and 
will be a permanent factor in the building industry is hardly to be 
doubted. It is also equally certain that it will never displace the 
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time-honored burnt-clay brick. So far the evidence seems to estab- 
lish the fact that it costs about as much to manufacture sand-lime 
bricks, even under favorable circumstances, as it does to make clay 
brick under similar cireumstances. The final test, of course, will be 
one of durability of the product, and this can only be determined by 
time. Sand-lime brick will find its greatest use in regions where clay 
is scarce and sand is plentiful. As in the case of all new industries, 
many have embarked in it without proper preparation or experience, 
and failures are bound to come, but as experience is gained and 
improvements are made in the method of manipulating the material 
the obstacles to suecess will be overcome and the industry will 
undoubtedly prosper. | 

No report on the clay-working industry in 1904 would be complete 
without some mention of the magnificent display of clay products at 
the Louisiana Purchase Exposition held at St. Louis. The main 
exhibit of the clay-working industry was located in the mines building, 
where 20,000 square feet of floor space, in a prominent location, was 
assigned to this industry. Installed in this space was one of the most 
complete exhibits of clay products ever presented, and it attracted wide 
attention, as it was the first time that a comprehensive exhibit of this 
important industry has ever been attempted in this country, previous 
expositions having had small exhibits scattered throughout many 
buildings. The exhibits in this collection ranged from building brick, 
displayed in quite a number of pagodas and small buildings, through 
enameled brick and terra cotta, displayed at several handsome pago- 
das, to high-grade pottery and art faïence. 

It is to be regretted that the potters of the United States did not 
take greater advantage of this opportunity to display their wares. 
The displays. made by the few potters who took part were highly 
creditable, especially those showing sanitary wares. 

It is to be regretted also that while this exhibit was complete in 
every particular and comprised at least three-fourths of all the clay 
exhibits of the Exposition, it did not contain all of the clay exhibits 
displayed at the Louisiana Purchase Exposition, as there were credit- 
able displays by individual firms in two or three other buildings. 
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As in previous years, the State geological surveys of Iowa, Mary- 
land, and North Carolina have cooperated in the collection of the figures 
for their States, the complete returns for these States being due to 
the efforts of the officers of the respective State geological surveys. 


BUILDING OPERATIONS. 


The following table shows the number of building permits and the 
value of the buildings erected thereunder in the leading cities of the 
United States in 1903 and 1904. These figures are from official 
sources, having been furnished in each case by the city officials in 
charge of the building departments. "They include not only the cost 
of new buildings, but also the cost of ordinary additions and repairs, 
it having been found impracticable to obtain statements covering 
simply the erection of new buildings. Nor is it possible to separate 
the brick and stone buildings from those built of wood and other 
materials, except in a few instances, but it is safe to assume that 
practically all the permits in the larger cities are for brick and stone 
buildings and that in the smaller cities nearly all the buildings erected 
are of wood. 
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Building operutions in the leading cities of the United States in 1903 and 1904. 


a The figures for Brooklyn cover the Borough of Brooklyn only. 


| 1903. 
City. | auber Cost of 
| permits. buildings. 

Allegheny, Pi A rca cR REENAE E qu E | 734 $2,127,350 
Atlanta i od ttt Ae Be cef deb x E En NS de ita 8, 441 3, 161, 445 
Baltimore: Md. cis |—— 974 3. 327, 225 
Boston, MOSS cce es Cre y eos oc e iR ERR E De 2,841 15, 264, 910 
Brooklyn, N. sedis ex EVER DEI UA ieu das 6,372 26, 628, 220 
Buffalo; N: qc "-—-———— HP | 2, 011 6, 263, 402 
Cambridge, Mass............ essen eene | 519| — 1,290,694 
Chicago; Ill en Cep CER acaba 13, 241 47, 295, 660 
Cincinnati, ODlO....econios catorce e vn | 8, 949 4, 502, 255 
Cleveland, Ohio..........0.0cecceeceecececececeececess !  $,220 | 6,259,981 
Columbus, ODÍO......occccocccccocococononococononcnnnos ' 1,509 3,909,189 
Dayton, OhllOs torio 1, 200 2,522, 280 
AAA A A | 1, 946 4,725, 401 
Detroit, Mich...........0..ceecceccceceeeececeeceecees | 3,383 | 6,912,600 
Fall River; Mase. —————— | 385 1, 023, 900 
Grand Rapids, Mich..........................eeeeeeeee 1,114 1,178,581 
Hartford, COM oie sealer Hee nee es 518 1, 694, 605 
Indianapolis, Ind..................ooooooooroommosoo.. 2, 532 3, 026, 292 
Jersey City, N. Dene a eos de EE aT uke penne | 1,108 | 3,011,951 
Kansas Clty; MO. cion eR wEO ER EATER EY | 3, 644 7,705, 375 
Los Angeles, Cal........css.cecccecceccceeeesceeceusess | 6,995 | 13,041,838 
Louisville, KV cesa eese nui EE RUE dasa teases | 1,749 2, 428, 382 
Memphis, Tenn........................... s. BRA PA od | 2, 342 2, 383, 764 
Milwaukee, Wis..........................eeeeeeeeee ees 2, 774 7,024,607 
Minneapolis, Minn ........2....ccccscceeeeceseuceeeces | 7889 | 7,720,804 
Nashville, Tenn, ies dra cece ene REX EU T ee 6, 049 1, 420, 912 
Newark, Nidia AAA E XR REUS | 1,695 5, 473, 779 
New Haven, COND.......oooooconccoccncconanonocooococos | 307 1, 624, 601 
New Orleans, L& .............oooooooncnccorocnmmmooo. | 1, 707 2, 916, 262 
New York, N. Y.b.... cessere ret ssnis | 8,306 | 86,502, 231 
Omaha, Nebbia REA RA C a ga es 528 1, 338, 820 
Philadelphia, PA. 9, 257 33, 487, 211 
Pittsburg, PR A PA UIN M RESUP a e 3, 283 16, 901, 836 
Providence, R. I... a oak A as ai 1,107 8, 795, 500 
CL Tr Apu AM did seasea tii eats bias 1,091 1, 087, 300 
Richmond, Vii Ever One e EA VERS EE 697 2, 106, 410 
Rochester, N. Y oo cexecsukeckir e xa VERE wie vende 794 1,853,571 
St. Josephi, MO..... cicivccion ener a en EDS RR ERA 753 933, 015 
St-Louis, MO. iii da 4, 802 14, 544, 430 
St. Paul, MI ic DER 1, 470 3, 645, 775 
San Francisco, Ca].......................ce ccccecccecce 2,136 17, 264, 245 
Scranton, PA e 889 1, 528, 877 
SN A A 6, 914 6, 495, 781 
Syracuse, N: asii A A e iaa | 609 1, 755, 503 
Washington, D. O. lisse etes PE rn e LAE C ia | 6, 505 11,151, 478 
Worcester, Ct m ! 697 2,335, 961 

O17 PRESENTED RETE | 131, 000 | 401, 594, 169 


b The figures for New York cover the Boroughs of Manhattan and the Bron 
e The figures for Washington, D. C., include the value of District Eo crumcnt building ($367,680), 


begun during the year 1904. 


1904. 
ee Cost of 
permits. buildings. 
828 $2, 219, 096 
3, 542 4, 213, 446 
2, 046 5, 842, 559 
2,779 22, 028, 067 
8,913 46, 627, 687 
2,677 6, 638, 319 
473 1, 964, 020 
7,151 44,735, 058 
2, 952 6, 308, 895 
3,911 6, 562, 590 
1, 652 3, 785, 335 
1, 283 2, 380, 000 
2, 081 4, 091, 668 
3, 552 6,787,105 
314 769, 450 
1,328 1,635, 624 
511 2, 144, 605 
3, 238 4,072, 136 
1,118 3, 523, 180 
e4,351 8, 816, 757 
7,090 13, 409, 062 
1, 904 2, 313, 596 
2,813 2, 264, 880 
3,946 8,131, 765 
4, 466 6, 701, 965 
b, 849 1, 490, 422 
2, 182 6, 304, 947 
404 1, 909, 460 
1,798 2, 964, 154 
6, 149 108, 318, 458 
789 2, 051, 930 
8, 398 28, 967, 760 
3, 857 17,502, 680 
1, 206 8, 454, 800 
1,229 1, 633, 175 
462 2,378,681 
1, 060 4,225, 927 
985 688,027 
5, 900 14,075, 794 
2,675 7,033, 110 
5, 060 17, 494, 948 
977 1, 850, 267 
7,136 7,801, 120 
734 2,739, 827 
6, 384 c 13, 042, 491 
627 1,871,376 
138, 730 465, 676, 819 
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From this table will be seen that in the 46 cities the number of per- 
mits issued in 1904 was 138,730, as compared with 131,000 in 1903, a 
gain of 7,730 permits, or 5.90 per cent. The value of the buildings 
erected under these permits increased from $401,594,169 in 1908 to 
$165,676,819 in 1904, a gain of $64,082,650, or 15.96 per cent. 

In some places the custom prevails of issuing one permit to cover 
more than one building, but in the majority of cases one permit covers 
only one operation. On this basis the average value of the buildings 
was $3,060 in 1903 and 33,357 in 1904. In Greater New York the 
number of permits increased from 9,678 in 1903 to 15,062 in 1904, an 
increase of 5,384, or 55.63 per cent. The value of the buildings erected 
under these permits increased from $113,130,451 in 1903 to $154,946, 145 
in 1904, an increase of $41,815,694, or 36.96 per cent. In New York 
City alone, including Manhattan and the Bronx, the permits increased 
from 3,306 in 1903 to 6,149 in 1904, which is nearly double, and the 
value of the buildings erected increased from $86,502,231 in 1903 to 
$108,318,458 in 1904, an increase of $21,816,227, or 25.22 per cent. In 
1908, owing to the extensive strikes in the building trades in New 
York City, the building operations showed a falling off of $3,380,547; 
and while there were some strikes in the city during 1904, as shown by 
these figures, thev were not of sufficient importance to retard the 
growth of the city. In Brooklyn the permits increased from 6,372 in 
1903 to 8,913 in 1904, an increase of 2,541, or 39.88 per cent, and the 
value of the buildings erected increased from $26,628,220 in 1903 to 
$46,627,687 in 1904, an increase of $19,999,467, or 75.11 per cent. 
Chicago, next to Brooklyn, shows the largest value of buildings 
erected, those put up in 1904 being valued at $44,735,058, as compared 
with $47,295,660 in 1903. The decrease was partly caused by labor 
strikes in that strike-ridden city. The number of permits decreased 
from 13,241 in 1903 to 7,151 in 1904. Philadelphia, the next most 
important city in building operations, showed 8,398 permits issued in 
1904, as compared with 9,257 in 1903, a loss of 859 permits, or 9.28 
per cent, and the value of the buildings erected decreased from 
- $33,487,211 in 1903 to $28,967,760, a decrease of $4,519,451, or 13.50 
per cent. While the permits issued for new buildings in Boston, 
Mass., decreased from 2,841 in 1903 to 2,779 in 1904, the value of the 
buildings erected under these permits increased from $15,264,940 in 
1903 to $22,028,067 in 1904. This would indicate probably that while 
the number of small buildings decreased, the larger buildings, such 
as business blocks and apartments, increased in number. 

Pittsburg and San Francisco were next in order, though they 
were practically the same, as the former erected buildings valued at 
$17,502,680, while the latter's buildings were valued at $17,494,943, a 
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difference of only $7,732. In 1903 San Francisco led Pittsburg by 
over one million in the value of the buildings erected. The number 
of permits in Pittsburg increased from 3,283 in 1903 to 3,857 in 1904, 
while the value of the buildings erected increased from $15,901,836 in 
1903 to $17,502,680 in 1904, a gain of $1,600,844, or 10.07 per cent. In 
San Francisco the-permits increased from 2,136 in 1903 to 5,060 in 1904, 
or more than double, while the value of the buildings increased from 
$17,264,245 in 1903 to $17,494,948 in 1904, a gain of $230,703, or 1.34 
per cent. St. Louis held her own in the building industry for 1904. 
In 1903 there were 4,802 permits issued for the erection of buildings 
valued at $14,544,430; in 1904 the number of permits was 5,960 for 
buildings valued at $14,075,794. A falling off in the value of the 
buildings of St. Louis would naturally be looked for in 1904, in view 
of the fact that the number of buildings erected in 1903 would be 
abnormal im the anticipation of the Louisiana Purchase Exposition, 
which was held in that city in 1904. Baltimore, of the larger cities, 
as would be expected as a result of the fire in that city in February, 
showed the largest proportional gain in value of buildings erected in 
1904. In 1908 the value of the buildings erected under the 1,574 per- 
mits issued in that city was $3,327,225, while in 1904 there were issued 
2,046 permits, and the value of the improvements erected under them 
was $5,842,559, a gain in the latter year of $2,515,334, or 75.60 per 
cent, though Brooklyn was a close second, having increased, as stated 
above, $19,999,467, or 75.11 per cent, while Rochester showed the 
largest relative gain, or from $1,853,571 in 1903 to $4,225,927 in 1904, 
or 127.99 percent. St. Paul also exceeded Baltimore in relative gain. 
The cities showing losses in 1904, besides those mentioned, were 
Columbus, Dayton, Denver, Detroit, Fall River, Louisville, Memphis, 
Minneapolis, Providence, St. Joseph, and Worcester. In the majority 
of the cases, however, the decreases were small. The average cost 
per operation under one permit in 1904 in Baltimore was $2,856, in 
1903 $2,114, in 1902 $2,461; in Boston in 1904 it was $7,927, in 1903 
$5,373, and in 1902 $9,457; in Brooklyn in 1904 it was $5,231, in 
1903 $4,179, and in 1902 $9,932; in Chicago in 1904 it was $0,250, in 
1903 $3,572, and in 1902 $7,910; in New York in 1904 it was $17,616, 
in 1903 $26,165, and in 1902 $31,242; and in Philadelphia in 1904 it 
was $3,449, in 1903 $3,618, and in 1902 $3,350. 
H. Doc. 21,59-1——54 
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PRODUCTION. 


In the following tables will be found statements of the values of the 


clay products of the United States in 1903 and 1904: 


Value of the products of clay in the United States in 1904, by States and Territories. 


Brick and 


State. tile. Pottery. 

NATI A ae $1,257, 015 $32, 533 
ATIZOLUL A O cree utu e bd E 68,889 l....oomooooo... 
NES as 675, 332 21,250 
COUT Behan a ets edis qu Se ps EE Oed Eae ebd c E ME 8, 553, 016 71,718 
Collado: eden toe EP S d aM AME iv bI a Eos 1,153, 921 35, 370 
Connecticut and Rhode Island..................... poc 1,146, 034 a 69,575 
Doll NETO e utes codes ds sei PPP EU denied sede DE TELE EE 158970 laa sas 
Distriet of COMIDA: coin A eae ea tees ae eed 296, 443 10, 017 
A eror xu Gale ea a p uhe ee E 252, 864 1... eee eer 
CPOE EVs he coche sa, ——-——É—rc E 1, 898, 879 22, 057 
A alent Sete eR E uae ooo teva eMende M RS RE AAA 
O MMC "EET 9, 947, 751 829, 696 
EXTR EET DNE TET 5, 198, 898 703, 691 
VEDI Perrttoby A cat ue ee pM RR e KE dde 26K, 926 Iz acia eese v 
[OW 3E oe ae cue ours Rear O dde t e dus 8,392, 719 68, 134 
INS rU we ee eaters 1, 843, 630 (^) 
A 1 oe cee be E P EM uA M aM seis 1, 929, 664 157, 613 
mung Wc 1, 009, 274 2, 204 
A A E E, 558, 361 (b) 
uad ET 1, 469, 126 402, 931 
IES ae Soa Tasa qure xv a Send KE DF E 1, 440, 743 288, 315 
MICA A ra 1,670, 892 43, 621 
A A sesentes cr uad ua xd acus aq suce E Ra e amd i 1,319, 907 (5) 
MiS ADE sa sas ex a 760, 793 14, 701 
MA ds 5, 410, 686 70, 818 
MOLI dots ated etc Ede be la TP TENOR PUE MAIER 279, 431 (>) 
A O ee Bae ees 1,067,387 [...oooomm.o.o.. 
NOVAGI a DEE ca aiu dae a ware 25,820 AA 
New IDRDIDSIITG 42 oro Rec e e RO ob ae d Oe na d » 479, 985 (b) 
NEW- A RT 7,354, 294 5, 949, 753 
New MEXIC Osmose Ehe CLER UR ERE EIN RET ECKE PERI MERE 108,764 |.............. 
NOW YOLK rias be side 9, 228, 432 1,314, 638 
NO RUE CUT OM isd reu Uer SES ER ERE USER Re Ote S cerns d 883, 964 14, 
North DAKOTA YR NCRCER E UK Te oa SR UR 147, 9/9 look EE 
o ID — cO NUR 18, 978, 485 11, 669, 298 
CUNO Te ose cscs e 262,008 lnsciónninaaza 
A A rsad ugs ews een nd RR PE WE TE ele Canidae eae 446, 340 (5) 
IO Ds DOWD o oos oct Em et DU NO ERES E CREDO IS nese 15, 421, 981 1, 399, 882 
SOTO CATA A ee ees AS 716, 458 15,575 
South TK Oth cas a exu EE pO hui du datas Tp CEN 63,203 lado 
TENNES CO: ecc incu exces v edo e D e uuo Va ies ed 1, 284, 201 151, 584 
A A 1, 429, 596 106, 501 
Wises dacs Get -—-———————————— GM 419, 726 b) 
Vermont <a Riche ete actin ita eee tates oie 100, 153 (0) 
Virginia...... Ia e Sta cet a a A de c LU E 1, 708, 728 27,661 
VWs RON iuo sacs A T ee gels 1,175,919 22, 000 
West NIFI a 3,009, 344 1, 065, 205 
WISCONSIN a Sect ieb AE EE SRI d a e ea hee au beu pad dS 1,377, 919 13, 075 
WV OUM UR METRE UI PM 35,845 |... eo nes 
OUNCE A A iba dr eet Pa dE c 564, 851 

TOM dat liada dsd 105, 864, 978 25, 158, 270 
Per cent Ob NOUR os ds ces 80. 80 19.20 


« Produced by Connecticut alone. 
b Included in Other States, 


131, 023, 248 
100. 


Total. 


10, 777, 447 
5, 902, 589 
268, 926 

3, 460, 853 


108, 764 
10, 543, 070 
897, 964 
147,579 
25,617, 753 
262, 098 
446, 340 
16,821, 563 


00 


e Ineludes pottery products which could not be separately classified without disclosing the opera- 


tions of individual establishments. 
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Value of the products of clay in the United States in 1908, by States and Territories. 


Brick and 


State. tile. Pottery. Total. 

AR DANG A A OO £1, 304, 607 823,320 | $1,327,927 
AZORES 109. 7235-1 A 109, 765 
PAT DULUTH Ta T 678, 346 11, 600 589, 946 
CAMION A A a pua iaa 2,782, 065 49, 478 2, 831, 543 
COLOIHHO a Saat eae eG tua e EE 2,011, 441 56, 869 2, 068, 310 
Connecticut and Rhode Island......... 0.0... cece ence ewe cees 1, 093, 619 a 112, 450 1, 206, 069 
A A AT 203, 908 ].............. 203, 908 
District of Colm blew. cra cose eee ees owe Er. 319, 657 10, 854 330, 511 
¡A A Eas 221 209-1 EA 221, 295 
OGTR AEE ami aes oats S Ma A E S eap ate ix es 1, 708, 88C 22, 142 1, 731, 022 
TORO eek ee eee cee A UA 164,107 ae uy 164, 107 
A 10, 291, 064 899,733 | 11,190, 797 
nr We MM "pr "-———á——À aa aa A ae as 5,113,656 580, 969 5,694, 625 
Midian Territory o dos oer a pr eau drea bane aspe a M RE is 166,022 aye 2 alex 166, 022 
LOWE 22 veau A d usce ne oe S nou De Mad 8,037, 641 55, 762 8, 093, 403 
KANSAS M 1, 463, 475 23, 529 1, 457, 004 
¡A 2,051, 132 139,827 | 2,190,959 
ONT: SE ir 813, 387 d 813, 387 
Maine creo ote dL 677, 182 (b | 677,182 
Mafyland se "TTE 1, 435, 566 473,255 1, 908, 821 
Massachusetts ii A saca 1, 507, 849 300, 836 2, 108, 685 
Michigo ded A da Koes 1,662, 414 48, 007 1, 710, 421 
Minnesota................ (edie lua ÍA 1,527,008 (b) , 527, 008 
MIS PI ——————————————— —— odes 662, 737 14, 295 677,032 
Missouri Lees ever Exc EE DS Cadore PO Rea ou e ais A ta date 6, 610, 206 51, 401 5,661, 607 
lo foncpo rM Mc db 329, 317 (5) 329, 317 
Neblina Cede Ek eds demie eed duos uasa ros E rk BON UON Loos es ec RS 868, 028 
NOS os, rise zs uic Ru LL E Ep RV EE 90,905 [....... e eene 99, 905 
New Hümpslilte. «i. iuc 2e e YA dd 568, 621 (^) 568, 621 
NeW J A O Aq UE EE eL R LE 7,101, 713 6,315,226 | 13,416,939 
New MEXICO. cora dada sale | ¡EPA A 142, 039 
New A DE NM | 7,94. 171 1,274,078 | 9,208,252 
North Carolinas ssena tendes di ERES bese aan RIS, 264 14, 232 862, 196 
North DAR OUR ak ec it ii dev enone been A wee ees | TEL SORS Lu ee week ee 127, 085 
Qn MM CRM MENU Mp pitas, ' 14,120,041 | 11,088,087 | 25,208, 128 
OR AW ceca ee ee re O DN I DAE nares | BOS UO MESE. 368, 955 
Oren Ds poss ae aoe ee: | 425, 544 (^) 425 544 
PennseIvnnl& A OCC Rh Cae Cc Ran or Roe qe 16,973, 772 1,873,552 | 18,847,324 
South Carolla usus AS AAA 647, 368 9, 827 657, 195 
South DAKOTA s eR o ade y eade ko c ER e Ek TRE ON ROO A ats afe 65, 825 
TOITIONSPO uci Eee PRU LASTE qubd s Caec CX UR TA RN RUE CUP 1,072, 342 114, 174 1,156, 516 
Nh ic RM VOR A ees 1, 374, 914 97, 666 1, 472, 580 
IE die cae b es arte Bat ada s uaa asd E ae Reo’ | 4:35, 084 9, 300 440, 384 
VEOLMONT A A a wate eine sas ees eee ey 114, 001 (b) 114, 001 
Virina OA A A ire NT uus | — 1,650,660 22,686 | 1,673,846 
Washington ora bee cea oe era esso eR RE Mela cutest dizi 912, 165 16, 100 928, 265 
West VITRINAS Sonne ase pa REN ER EX | 1, 310, 060 1, 248, ^ 2,508, 560 
WISCONSIN ri eta cibo tea E E A A a goce 1,293, 510 13, 586 1, 307, 396 
NWSOInDIDE S sae eEREA TR m PER PA EPAOOSERa AA A Deu taa | 22, [19 m 22, 663 
Other States red tl o pu e eet ce eH c 468, 711 ¢ 468, 711 

TOM dia 105, 626, 369 25, 436,052 | 131, 062, 421 
Per cent of total cia ad d aa e EE SU. 59 19. 41 “100. 00 


M ey usec D 
c Includes pottery products which could not be separately classified without disclosing the opera- 
tions of individual establishments. 

An inspection of these tables shows that the value of the clay prod- 
ucts in the United States in 1904 was $131,023,948, as compared with 
$131,062,421 in 1903, a loss of $39,173, or 0.03 of 1 per cent. 

Of the totals mentioned above, the materials which enter into struc- 
tural and engineering arts—the brick and tile of this classification— 
composed $105,804,978, or 80.80 per cent, and pottery, or the finer 
grade of goods, composed $25,158,270, or 19.20 per cent. In 1903 
these figures were, respectively, $105,626,369 and $25,436,052, or 80.59 
and 19.41 per cent, which is a slight gain in the coarser products, 
though about these relative proportions have been maintained for quite 


a number of years. 
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The following table shows value of the clay products of the United 
States from 1899 to 1904: 


Value of the products of clay in the United States, 1899-1904, by States and Territories. 


State or Territory. 


A AA OM EL. 
Del WATO c uiuere etis 


EIOS: SA e dn 
On E E 
MUO a 2 2a Qc da | 
A A A cede | 
JTdlATIA S SEE E PE ek és 


Ts AAA A 
CIO 
Kentle E Whesenoewesseescweys 
PMA S os oo ERE) I bod a 
AR n AN sho mex d 
Marylanüs i ..odoss»exweécusrese 
MATADO icónico 
MICDHISARD riada 
PLN GOO arc 


a PORRA aAA 
New Hampshire ............. 
New Jersey 


NOW LOPE. AA 
North CAMUOE ¿careto ss 
MOE DEROB docs» 2 9 5n 
Obl. us cane ces Xo A 


E Lada ss aqips SR dE EA S 
Pennsylvania: eos asus ce duos 
SOUTO CAPODDI uu o up 
Bouth Dakota .....2 225 22295 
o v auumeaee sva a atas x 


Virginia 
Washington. uv» sasus TNAM 
West Virginii ¿roca 
Wisconsin 
WyYODIDRE 2362224725255 aas 
Other States 


FOU sc miss Pibe 
Operating firms reporting.... 


a Includes Hawaii. 


10, 787, 273 
1 


1899. 


$897, 810 
101, 954 


570, 287 


95, 797, 370 


1, 200, 519 


1, 099, 972 
156, 274 
288, 933 
1406, 604 

1, 193, 218 

49, 382 

7, 708, 859 

3, 858, 350 

30, 233 

2, 291, 251 

1,016, 750 

1, 481, 324 
507, 694 
724, 934 

1,711,856 

1, 833, 101 

1, 181, 695 


281. 385 
13, 391, 748 


96, 212, 345 


6,475 


1901. 1902. 
$946,791 | $1,016, 364 
92, 986 114, 608 
407, 263 520, 178 | 
1,769,155 | 2,253,096 | 
1,594,867 | 2,200,983 | 
1,130,909 | 1,217,678 
131, 164 44, 934 
324, 008 267,627 
190, 674 175, 442 
1,545,083 | 1,505, 669 
65, 328 93, 048 
9,612,490 | 9,881,840 
4,466,454 | 5,283,733 
117, 224 167, 674 | 
2,737,825 | 2,843, 336 
981,020 | 1,221, 588 | 
1,514,543 | 1,873,043 
615, 703 642, 424 
734, 678 656, 648 | 
1,605,655 | 1,905, 362 
1,870,837 | 2,375,667 
1, 542, 1,744, 040 
1,548,647 | 1,901,731 
456, 473 516, 209 
4,474,553 | 5,166,414 | 
539, 221 218, 727 
806, 473 757, 668 | 
17, 625 45, 600 | 
765, 887, 124 
11,681,878 | 12,613, 263 
81,345 68, 879 
8,991, 718 | 8,414, 113 
711,335 795, 521 | 
76, 708 123, 21 
21,574,985 | 24,249,748 | 
205, 060 235, 975 
a263,891 | a318, 604 
15,321,742 | 17,833, 425 
575, 218 613,511 
59, 365 63, 425 
893, 967 913,125 
1,723,375 | 1,693,814 
291, 189 359, 005 
7, 554 78, 886 
1,439,347 | 1,577,833 
4, 795 905, 231 
1,946,480 | 2,518, 544 
1,247,544 | 1,026,658 
28, 950 22, 150 
b76,488 | — c83,152 


110, 211, 587 122,169,531 
6, 421 | 6, 046 


=p 
| 
| 


1903. 


$1, 327, 927 


y 


589, 946 
2,831,543 
2, 068, 310 


1, 206, 069 
908 


568, 621 
13, 416, 939 
2, 039 


, 663 
d 468, 711 


131, 062, 421 
6, 034 


RATA 


UNES ASES EN 
- EL 


ue w a w' S w:o 


oo 
— 
“o 
EZ 
~ 
o 


b Comprising pottery totals for the following States: Florida, Kansas, Maine, Montana, New Hamp- 
shire, Oregon, and Utah. This total could not be distributed among the States to which it belongs 
without disclosing the operations of individual establishments. 


c Comprisin 


New Hampshire, and Oregon. 


pottery totals for the following States: Florida, Kansas, Louisiana, Maine, Montana, 


This total could not be distributed among the States to which it 
belongs without disclosing the operations of individual establishments. 

d Includes pottery products which could not be separately classified without disclosing the opera- 
tions of individual establishments. 


This table shows the value of the clay products of the United States 
by States and Territories for six years, together with the total num- 
ber of operating firms reporting in each year. 

It will be seen that the total value of clay products has increased 
from $95,797,370 in 1899 gradually to $131,062,421 in 1902, an increase 
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of $35,265,051, or 36.81 per cent. In 1904 there was a very slight 
decline, to $131,023,248. The number of operating firms reporting 
has decreased from 6,962 in 1899 to 6,069 in 1904, though this latter 
figure is a gain of 35 over the year 1903. "This decrease is probably 
more apparent than real, since about the year 1899 the large combi- 
nations were effected which materially reduced the number of firms 
reporting but not the number of plants in operation. 

An inspection of this table shows 26 States showing increases in 1904 
over 1903, and 28 showing decreases. These figures, however, have 
been mostly small. The largest increase occurred in the State of New 
York, where it was $1,334,818. "The increase in New York was due 
almost entirely to the increased output of common brick, while the 
decrease in Pennsylvania was largely due to the falling off in the fire- 
brick industry. Colorado also shows a considerable falling off, from 
$2,008,310 to $1,189,291, a decrease of $879,019, or 42.50 per cent. 
These decreases and increases do not seem to be confined to any one 
section of the country, as Illinois showed a decrease of $413,350, while 
the adjoining States of Indiana and Iowa showed increases, and Mis- 
souri showed a decrease. 

In the following table will be found a comparison of several varie- 
ties of clay products made in 1903 and 1904, showing the actual gain 
or loss in each variety, together with the percentage of gain or loss. 


Value of the products of clay in the United States in 1908 and 1904, with increase or 


decrease. 
Product. 1908. | jo Pere S OC E 
° in 1904. 

Common brick canada $50, 532, 075 $51,768, 558 |a $1, 236, 483 a2.45 
Front DEC: ii AAA 5, 402, 861 5, 560, 131 a 157,270 a 2.91 
Vitrified paving brick........................... 6, 453, 549 7,557,425 | a1,103,576 a 17.10 
Fancy or ornamental brick ..................... 328, 387 300, 233 23, 154 8.57 
Enameled brick ............................ lees. 569, 689 545, 397 24,292 4. 26 
Fire brick and stove lining ..................... 14,062, 369 * 511,167, 972 2, 894, 397 20. 58 
Draiutile- 2:2. 26 ao clcacaoiiaceeasstadsnshiecs 4,639,214 5,348,556} «709,341 a 15. 29 
BeWwer A ead s rau E nue 8, 525, 369 9, 187, 423 a 662, 054 a7.%7 
Architectural terra cotta ......o..oo.ooooooooooooo. 4, 672, 028 4, 107, 473 564, 555 12. 08 

Fireproofing, hollow building tile or blocks, and 
terra-cotta luMber.......oooooooomooscrmocsros. 3, 861, 343 3, 629, 101 232, 242 6.01 
Tile (not drain) dia 3, 505, 329 3, 023, 428 481, 901 13.75 
Miscela nto 3, 073, 856 3, 669, 282 a 595, 426 a 19. 37 
Total brick and tile ....................... 105,626,369 | 105, 864, 978 a 238, 609 a.23 
Total pottery .:..-osssesess sre eer erEn tr Een rand 25, 436,052 | 25,158,270 277,782 1. 09 
Grand total... oves s tu XR t € 131,062, 421 | 131,023, 248 39, 173 . 03 


a Increase. b 8tove lining included in miscellaneous in 1904. 


This table shows in & most striking manner the lines along which 
there has been the greatest and the least activity. It will be noticed 
that six varieties of brick and tile products showed an increase, and 
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that six showed a decrease, those showing an increase being common 
brick, front brick, vitrified paving brick, draintile, sewer pipe, and 
miscellaneous products. 

The largest increase shown in this table is that of the common 
building brick, which increased from $50,532,075 in 1903 to $51,768,558 
in 1904, an increase of $1,236,483, or 2.45 per cent. 

The vitritied paving brick industry showed the next largest increase— 
from $6,453,849 in 1903 to $7,557,425 in 1904, a gain of $1,103,576, or 
17.10 per cent. This product shows the highest proportional gain of 
any of the clay products, and its use seems to be extending in a man- 
ner which should cause its manufacturers and the advocates of its use 
as a paving material much gratification. 

Draintile was the variety which showed the next greatest increase— 
from $4,639,214 in 1903 to $5,348,555 in 1904, an increase of $709,341, 
or 15.29 per cent. 

That sewer pipe continues to increase is indicated by the value of 
the product in 1904, when it was $9,187,423, as compared with 
$8,525,369 in 1903, a gain of $662,054, or 7.77 per cent. 

The only other variety showing a definite gain was front brick, 
where the increase was 2.91 per cent, or from $5,402,861 in 1903 to 
$5,560,131 in 1904. 

Although the products embraced under the miscellaneous column 
showed an increase of $595,426, or 19.37 per cent, the products 
included in this column are of me & varied charactor and so numer- 
ous that the increase can hardly be considered as having any impor- 
tant bearing. One item alone embraced in this column in 1904, which 
was not entered in 1903, that of stove lining, would account probably 
for nearly all of this increase. 

Of the products which showed a decline the most striking is the fire- 
brick output, which decreased from $14,062,369 in 1903 to $11,167,972 
in 1904, a falling off of $2,894,397, or 20.58 per cent. As almost the 
entire product of fire brick is used in the manufacture of iron and 
steel, the output naturally rises and falls with the output of those 
metals, and this decline therefore is largely an expression of the 
reduced output of pig iron in 1904, though the classification of stove 
lining in 1904 in the miscellaneous column i is responsible for & portion 
of the decrease. 

The products classed as tile (not drain), embracing roof, floor, wall, 
and mantel tile, show a considerable falling off—from $3,505,399 to 
$3,023,428, a loss of $481,901, or 13.75 per cent. 

The architectural terra-cotta industry, which showed the largest 
proportional gain in value of any product in 1908 over 1902, that of 
$1,145,122, or 32.47 per cent, showed the greatest proportional decrease 
next to fire brick and tile (not drain) in 1904, when it decreased from 
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$4,672,028 to $4,107,473. The year 1903 seems to have been an abnor- 
mal year in this product, since 1904 shows a product considerably 
greater in value than that reported in 1902. 

Fireproofing, which showed considerable gain in 1903 over 1902, in 
1904 lost $232,242, or 6.01 per cent. The reason, however, is not 
obvious, since this material in the two large conflagrations of 1904, 
those of Baltimore, Md., and Rochester, N. Y., appear to have with- 
stood the test in a most satisfactory manner. The same condition 
exists in this branch of the industry as in the architectural terra-cotta 
branch, namely, that 1903 seems to have been an abnormal year, inas- 
much as while 1904 shows a decrease from 1903 it is $453,508, or 14.28 
per cent greater than in 1902. 

The other products showing a decrease were fancy or ornamental 
brick and enameled brick. This latter product is made principally in 
the Eastern States, in the neighborhood of New York City, and the 
slight decrease in 1904 may be accounted for by the fact that large 
engineering projects, which consumed considerable quantities of 
enameled brick in and around that city, were completed early in that 
year. Other projects of & similar nature, now either in hand or in 
contemplation, will undoubtedly largely increase the use of this 
material in the near future. 

While the total brick and tile products, as stated before, show a 
small increase in 1904 over 1908, the pottery products show a slight 
decrease— from $25,436,052 in 1903 to $25,158,270 in 1904, a decrease 
of $277,782, or 1.09 per cent. Had the pottery products maintained 
even the small rate of increase shown by the brick and tile, the total 
for the pottery products would have been $25,494,555 and the total of 
all clay products would have been $131,359,533. 

The following table shows the products of clay in the United States 
from 1894 to 1904, inclusive, by varieties of products, together with 
the total for each year and the number of operating firms reporting: 
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Products of clay in the United States, 1894-1904, by varieties. 


Common brick. Front brick. 
lei Average 
SOME poring: Quantity. Value. proe her Quantity. Value. price per 
; thousand. sand. 
Thousands. Thousands 
o —— P E 6,152,420 | $35,062, 538 $5. 70 (a) C5 nh PE 
O clases ete 6,017,965 | 31,569, 126 5.25 339,204 | $4,999,367 | — $12.97 
1896. ....... 5, 293 5, 703, 279 29, 664, 048 5. 20 270, 335 3, 390, 941 12.54 
dl Ir EE 5, 424 5, 292, 532 26, 430, 207 4. 99 310, 918 3, 855, 033 12. 40 
1898........ 5,971 5, 867, 415 30, 980, 704 5.28 295, 833 8, 572, 385 12. 08 
1899........ 6, 962 7,695, 305 39, 887, 522 5.18 438,817 4, 767, 343 10. 86 
1900........ 6, 475 7,140,622 88, 621, 514 5.41 344, 516 3, 864, 670 11.09 
1901........ 6, 421 8, 038, 579 45, 503, 076 5. 66 415, 343 4,709,737 11. 94 
1902........ 6, 046 8, 475, 067 48, 885, 869 5.77 458, 391 5, 318, 008 11.60 
1903........ 6, 034 8, 463,683 | 50,532,075 5. 97 433, 016 5, 402, 861 12. 48 
1904........ 6, 069 8, 665, 171 51, 768, 558 5.97 494, 351 5, 560, 131 12. 80 
Vitrified paving brick. 
Fancy or | Enam- Stove 
Year. Average | ornamen- eled | Fire brick lining Draintile 
Quantity. | Value. price per TAS aine) (value). | (value). | (Value). 
sand. 
Thousands. 
1894........ 457,021 | $8,711,073 $8.12 | $1,128, 608 (5) $4, 762, 820 (°) $5, 803, 168 
1895........ 381,591 | 3,130,472 8.20 652, 519 (b) 5, 279, 004 (e) 3, 450, 961 
1896........ 820,407 | 2,794,585 8.72 763, 140 (b) 4, 944, 723 (€) 2, 613, 513 
1897........ 435,851 | 3,582,097 8.22 685, 048 (5) 4, 094, 704 (c) 2, 623, 805 
1898........ 474,419 | 4,016,822 8. 47 358,372 | $279,993 | 6,093,071 (0) 3, 115, 318 
189........ 580,751 | 4,750, 424 8. 18 476,191 | 329,969 | 8,641,882 | $416,235 | 3,682, 394 
1900........ 546,679 | 4,764,124 8.71 289,698 | 323,630 | 9,830,517 | 462,541 | 2,976,281 
1901... 605,077 | 5,484,134 9. 06 372,131 | 463,709 | 9,870,421 | 423,371 | 3,143,001 
1902........ 617,192 | 5,744,530 9.31 335,290 | 471,163 | 11,970,511 | 630,924 | 3,506,787 
1903........ 654, 499 | 6,453, 849 9.86 828,887 | 569,689 |d14, 062, 369 (d) 4, 639, 214 
1904........ 785,489 | 7,657, 425 10. 28 800,283 | 545,397 | 11, 167, 972 (e) 5, 348, 555 
Hollow 
ear, | Bewer pipe [taral terra Fireproof" building | | Mie... | pottery | Miseelie- | rota 
(value). (value) (value). | blocks (value). (value). (value). value. 
(value). 
1891... 2 $5, 989, 923 ¡$1, 476, 185 | $514, 637 (9) $1, 688, 724 (A) ,517, 709 , 655, 385 
1895.... ... 4, 482,577 | 2,512,193 741,626 (9) 2,572, 628 (^) 6, 619,333 | 65, 109, 806 
1896........ 4,588,503 | 2,359, 983 | 1,706, 504 (9) 1, 618,127 ($7, 455,627 | 1,210,719 | 63, 110, 408 
1897........ 4, 069, 534 | 1,841, 422 | 1,979, 259 (9) 1,476,638 |10, 309, 209 | 1,413,595 | 62, 359, 991 
1898........ 8, 791,057 | 2,043, 325 | 1, 900,642 (9) 1,746, 024 |14, 589, 224 | 2,000, 743 | 74, 487, 680 
1899....*...| 4,560,834 | 2,027,532 | 1,665, 066 (9) 1,276, 300 |17, 250, 250 | 6,065, 928 | 95,797, 370 
1900........ 5, 842, 562 | 2, 872, 568 | 1,820, 214 (9) 2, 849, 420 |19, 798, 570 | 2,896,036 | 96, 212, 345 
1901........| 6,736,969 | 3,367, 982 | 1, 860, 269 (9) 2,867,659 22,463,860 | 2, 945, 268 |110, 211,587 
1902........| 7,174,892 | 3,526, 906 | 8,175, 598 (0) 3, 622, 863 |24,127, 453 | 3,678,742 |122, 169, 531 
1903....... .| 8,525,369 | 4,672,028 | 2, 708, 143 ¡$1, 153, 200 | 3,505, 329 |25, 486,052 | 3,078,856 |131, 062, 421 
1904........ 9, 187, 423 | 4,107,473 | 2,502,603 | 1,126,498 | 3,023, 428 ¡25, 158, 270 | 3,669, 282 |131, 023, 248 


a Common and pressed brick not separately classified in 1894. 
b Enameled brick not separately classified prior to 1898. 


c Stove lining not seperate classified prior to 1899. 

d8tove lining included in fire brick in 1903. 

e Btove lining included in miscellaneous in 1904. 

f Including pottery products in 1891 and 1895. 

9 Hollow building tile or blocks included in Pr prooing prior to 1908. 
A Pottery not separately classified in 1894 and 1896. 
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This table is interesting, inasmuch as it shows the clay-working 
industries for eleven years, the period covered by the statistical can- 
vass of this office. 

All of the products have advanced in total value of output from 1897 
(which was the year showing the lowest total value since the beginning 
of the work) to 1904, with the exception of fancy or ornamental brick, 
which has shown a steady decline since the beginning of the canvass. 
This is caused no doubt largely by the fact that fancy-shaped brick 
are being displaced by architectural terra cotta. The total value of 
clay products in 1897 was $62,359,991, in 1904 it was $131,023,248, a 
gain of $68,663,257, or 110.11 per cent. The brick and tile products 
increased from $52,050,782 in 1897 to $105,864,978 in 1904, a gain of 
$53,814,196, or 103.39 per cent. The pottery industry showed, up to 
1904, a much higher rate of gain, from $10,309,209 in 1897 to $25,158,270 
in 1904, a gain of $14,819,061, or 144.04 per cent. 

The number of common brick has risen from 5,292,532,000, valued 
at $26,430,207, in 1897 to 8,665,171,000, valued at $51,768,558, in 
1904, an increase of 96 per cent in value. The average price per 
thousand has risen almost without a break from $4.99 in 1897 to $5.97 
in 1903 and 1904. 

Front brick showed the largest production in 1902, when it was 
458,391,000. The greatest value was in 1904, when it was $5,560,131. 
The average value per thousand of front brick has varied since 1897 
from $10.86 in 1899 to $12.80 in 1904. 

Vitrified paving brick has shown steady gains from 1896 to 1904, 
being valued at $2,794,585 in the former year and $7,557,425 in the 
latter, while the price per thousand has ranged from $8.12 in 1894 to 
$10.28 in 1904. This value would be considerably greater except for 
the fact that vitrified paving blocks have been included in the miscel- 
laneous column, since it might perhaps be misleading in averaging the 
value per thousand to include the paving block with the paving brick. 

The enameled-brick industry, the figures for which were first col- 
lected in 1898, showed an almost steady rise until 1903, but in 1904 it 
showed a small decrease. 

The fire-brick industry involves a large, important, and growing 
branch of the clay-working industry. The figures of this table show 
that it increased steadily from 1897 to 1903, but decreased considerably 
in 1904, as has been explained elsewhere. 

The draintile product reached its maximum value in 1894, though 
it has steadily risen, except in 1900, from its minimum in 1896 to 1904, 
when the value was largest, next to 1894. This is a product which 
varies more or less with the weather conditions in the central West, 
the larger output being made in wet years, though undoubtedly the 
general advantage of drainage is making itself felt, and this industry 
will steadily advance irrespective of the weather conditions. 
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The sewer-pipe industry is another one that is increasing in a satis- 
factory manner, and one which indicates that the smaller municipal- 
ities, as well as the larger, are using this product where it would be 
impracticable to construct sewers of other material. 

The architectural terra-cotta industry has advanced steadily since 
the year 1899, when it showed a small decrease, until 1904, when the 
product was slightly less than in 1903. This, however, is another 
branch of the clay-working industry which is destined to become very 
important, inasmuch as it takes the place of stone in large structures, 
and proved itself to be much more durable than stone when subjected 
to extremely high temperatures in the large fires in 1904. 


RANK OF STATES. 


In the following table will be found a statement of the rank of 
States, the total value of the products of clay, the percentage of the 
total products made by each State, and the number of operating firms 
reporting in each State in 1903 and 1904: 
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Rank of States, value of output, and percentage of total value of clay products in 
1903 and 1904. 


1904. 
Number 

Per cent 

Rank. State. of operat-[ value. | of total 

i a ac roduct 
reporting. proeuce 
AA ie eet S Ld tUe S E ns Botas u.c 819 | $25, 647,783 19. 57 
2 | Pennsylvania ss of pin Soest bees DI ERR a oa hee seen 529 16, 821, 863 12. 84 
3 | New Jersey iia a Due eR REUS raga 161 13, 304, 047 10.15 
A cance shins cdc tte Sra eA T i bed | 492 | 10,777,447 8.23 
5 | New York............. AOS O eee ee | 240 10, 548, 070 8. 05 
6 | Indiana ............ UE E ETE EUN T ———— o — | 465 5, 902, 589 4. 50 
A AA A A | 232 5, 481, 504 4.18 
8 | California 00 oi tias das 121 9, 624, 734 2.77 
AAA e A A E | 327 3, 460, 853 2. 64 
10 | Kentucky ini ERE RR eoe NS 120 2, 087, 277 1.59 
11 | West Virginia .................................- rre | 64 2, 074, 549 1.58 
12 -Georgis ii edis epee 103 1, 920, 936 1.47 
18 | Maryland ......... MIENNE HER PEDI | 63 | 1,872,057 1.43 
d. | KafiBl i oce mene ces dean ae weil cola ett Bor Lf | 69| 1,843,630 1.41 
15-1 VIERÍDIB AAA oh onions eet Ses 99 1, 736, 392 1.33 
16 | Massachusetts... 0.0000 cee cc cee eee eee ees 87 1, 729, 058 1.32 
17 pMIehiIgün.. ho feiss seein re sa 168 1,714, 513 1.31 
o A T ee cot een oie EE | 162 1, 536, 097 1.17 
19 | Tennessees oo oae a oue oa vetus tede | 110 1, 435, 785 1.10 
20 | Wisconsin................... EEE AEE PI S ipae Puede 159 1, 390, 994 1. 06 
21. MINOS sd outed tese diat dus 114 1, 319, 907 1.01 
2 Alabamas a e Ia 118 1, 289, 548 . 98 
23 | Connecticut and Rhode Island ............................ | 43 1, 215, 609 . 93 
24 | Washington csc. censores e Qut e AD CIL | 26 1, 200, 919 .92 
LINMEdnlonMMC—-—-——————ÁÁ———— e 90 1,189,291 .91 
IT eee eene ree senes | 109 | 1,067,387 81 
97:1 LOUISIANA ia ir il sd | 74 1,011,478 77 
28 | North Carolina............2.c.2cccccecececececececeeceeee: | 204 897, 964 69 
29 | Mississippi .-2120 222252 id | 92 775, 494 59 
80 | South Caroling.........................-eeccssl ee eere | 68 732, 083 . 56 
MIB. 2i. nie ——————ÁÁE E 69 696, 582 53 
82 LMBIDÉ s o Lan added ad ME REDE | 64 558, 361 43 
33 | New Hampshire. leu rales | 35 479, 985 .97 
8A l OTRO ida ae 65 446, 340 . 84 
A ERR II pe | 51 419,726 | ° .32 
86 | District of Columbia .............................Leeeeee e 15 306, 460 .23 
37 Dos ur MET" E LA AE ce 25 279, 431 .21 
88 | Indian Territory ...... EPUM ES E RE 22 268, 926 .21 
SHE I bes Rer" ei ea da Dile | 33 262, 098 .20 
O AA A A dese wes 17 252, 864 .19 
NO PR rcc rS 43 173,597 .13 
42 | Del&AWBIG... sis A A lt dass 24 158, 970 .12 
43 | North Dakota ..............ooooooocconconncnrnrconanccn nn 15 147,579 .11 
44 | New Mexico <a E ORE GEN d bou ER a ES 15 108, 764 . 08 
45.| Vermont. oec coro eo 2s AX Ceca DENT RE EE 12 100, 153 08 
46 | Solo ec" TP 18 68, 885 . 05 
47 | South Dakota T" -——— PTT | 13 63, 203 . 05 
48.| WYOMING ir es | . 10 35, 845 03 
A O O | 6 25, 820 . 02 
Other States ic a rosa a 564, 851 . 48 
PUAN se tuned oe etnies asec cite Roca basta cda S 6,069 | 131,023,248 | 100.00 


alncludes pottery products which could not be separately classified without disclosing the opera- 
tions of individual establishmenta. 
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Rank of Stute, value of output, and percentage of total value of clay products in 1903 and 


Rank. 


SESSSGEESZSESSSRRRERKRRESBRSNRRERNEPRSERRRREE BE, ooa mna o NH 


$25, 208, 128 


18, 547, 324 
13, 416, 939 
11, 190, 797 
9, 208, 252 
5, 694, 625 
6, 661, 607 
3, 093, 403 
2,831,543 
2,558, 560 
2, 190, 959 
2, 108, 685 
2, 068, 310 
1, 908, 821 
1, 731, 022 
1,710, 421 
1, 673, 346 
1, 527, 008 
1, 487, 004 
1, 472, 580 
1, 327, 927 
1, 307, 396 
1, 206, 069 
1, 186, 516 
928, 265 
868, 028 
862, 496 
813, 387 
677,182 
677,032 
657, 195 
589, 946 
568, 621 
440, 384 
425, 544 
368, 955 
330, 511 
329,317 
221,295 
203, 908 
166, 022 
164, 107 
142, 039 
127, 085 
114, 001 
109, 755 
99, 905 
68, 825 
22, 663 

a 468, 711 


Per cent 
of total 
product. 


SONRERLAAES 


SS 
© m wc 0 


TELITI 


1904—Continued. 
1903. 

Number 

State rf M cns 

reporting. 

ODO Sr oed EPA bet idu xt sq 815 
Pennsylvania isis LEER EQ RERO RERUM IER RARE ERES 523 
New Jersey c i os A A t elu LU mo a E E | 159 
Ilinois MOM CT re 502 
New YORK dq c "T T————eer pr 242 
INGIA NB: ii aia 490 
Missouri a ER bL RES 242 
jo C ———————————— PTR 304 
CallOrmia Soon 3i c aunts areata wae eee 105 
West Virginia it ond -4 oe e ee ees 56 
Kentücky A a ee a eee Oe 113 
Massachusetts so: o 86 
A A pee Aled 91 
Mürvlühd: A A tees 59 
A A Peete E eee ete 99 
MICBIBAIS 1 2 ood ooi bU PD UM QONE E eo e en 178 
VIRNA $i wack oo bei CI en eee dag ei eL e iia 100 
A O A 116 
A A A E E eee ee: 56 
A  —Á"——————— — 168 
Ala DAMA A ees Ue tu aas 111 
Wisconsini «2. ds wx eek. RR DU UH Rena Sut V ep ERAN 158 
Connecticut and Rhode Island............................. 41 
Tenlessep sede cs esu ura uda ow QUERN Me EN da ed 110 
Washington cues ve ora ERATES IN Pe MONDE 67 
Nebraska Aaa 101 
North Carolinas sir ds 195 
LOUIMSGN AS ET V-—-—-——— ————— Eai 68 
MATE a Ese dite 64 
Mississi opi MMC nmn 85 
South Ca rollfi& il oe ES Rue 62 
ATKAUSAS cc E A A — 59 
New Hampshire... acres Geen o io sl saa ius 34 
lop Cu ru Tc 48 
OCA aui RAD terete Mult Hie 62 
Oklahoma neice A e voe ER Desi KR 33 
District of Columbin...... eae eu as bs n nm RR Rd 15 
MOTA qe uL RA O A 24 
A ERE OK XA UNTERE UNS E E gd 18 
Deli WT: OT UN IN. 24 
Indian Territori nta a aUa | 17 
A d cu ea ale eee ee et LOU Le dtes 43 
New Mexico TTL -—-———V—— TP 14 
North DAL Maid ER ER eho chase aco EE 14 
Vermonto ecseri ike E EX ONCE RENNES UMOR V d cR dr 12 
ATIZOD Bai T" —————— ÁO 24 
Nevada A SS A 8 
South-Dakota. clara 12 
WYOMING sc A A A a 7 
Other A IN aoc UE gus 

TOMAS ETS AAA CPUS 


rJ 131, 062, 421. 


100. 00 


aIncludes pottery products which could not be separately classified without disclosing the opera- 
tions of individual establishments. 
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The following table shows the rank of the several States and Terri- 
tories in the value of products of clay from 1894 to 1904: 


Rank of clay-producing States, in value of products of clay, 1894-1904. 


State. 1894. ¡ 1895. | 1896, | 1897. | 1898. | 1899. | 1900. | 1901. | 1902. | 1903. | 1904. 
Alabama ............. 81 28 26 24 26 23 26 23 23 21 22 
Arizona .............. 46 47 43 41 40 44 42 42 43 46 46 
Arkansas............. 34 33 34 35 84 3A 33 84 32 32 31 
California ............ 16 10 21 21 12 12 14 11 11 9 8 
Colorado ............. 27 22 29 25 25 21 16 14 12 18 25 
Connecticuta......... 20 20 11 10 16 20 20 21 21 23 23 
Delaware............. 43 41 41 39 39 38 39 40 41 40 . 42 
District of Columbia.. 28 27 28 30 30 33 85 35 37 37 36 
Florida ....... sess. 40 39 89 38 88 41 40 89 39 89 40 
Georgla............... 18 15 15 14 18 15 17 16 19 15 12 
Idaho ................ 44 44 46 46 47 45 44 46 44 42 41 
Illinois ............... 2 8 4 5 4 5 4 4 4 4 4 
Indiana .............- 6 6 7 6 6 6 6 7 6 6 6 
Indian Territory ..... (b) (b) (b) 47 45 47 47 41 40 41 38 
Iowa 0 ad 8 9 9 8 8 8 8 8 8 9 
Kansas ............... 83 32 32 32 27 25 2 22 20 19 14 
Kentucky ............ 19 19 18 17 15 14 12 18 15 11 10 
Louisiana ............ 24 25 25 26 24 31 31 30 30 28 27 
Maine ................ | 17 21 13 18 .21 27 25 29 29 29 32 
Maryland ............ | 11 13 10 11 10 11 11 13 13 14 13 
Massachusetts ........ 9 8 8 8 9 9 10 10 10 12 16 
Michigan............. | 10 11 12 19 14 '15 18 17 16 16 17 
Minnesota............ 15 12 20 15 11 18» 13 15 14 18 21 
Mississippi ........... 38 36 33 31 31 32 30 33 33 30 29 
Missourl.............- 7 7 6 7 7 7 7 6 7 7 7 
Montana ............. 37 35 81 33 32 96 84 32 36 38 37 
Nebraska............. 23 36 28 23 24. 28 26 28 26 26 
a AAA A PO A A A 48 49 49 48 47 49 
New Hampshire...... 26 2 22 23 28 80 32 28 26 33 23 
New Jersey ........... 5 5 5 3 3 3 3 3 3 3 3 
New Mexico.......... (by | (0) | (b) 43| 44| 43| 46; 48| 46; 43 44 
New York ............ 4 4 3 4 5 4 5 5 5 5 9 
North Carolina ....... 30 26 24 27 29 26 24 27 27 27 28 
North Dakota ........ 42 42 42 40 42 39 48 45 42 44 43 
OHIO nu. cocer re 1 1 1 1 1 1 1 1 1 1 1 
Oklahoma............ 41 b43 b 45 44 41 41 38 88 38 86 39 
Oregon e.............. 36 37 38 37 37 35 36 87 35 35 34 
Pennsylvania ........ 8 2 2 2 2 2 2 2 2 2 2 
Rhode Island......... | 30] ( | (9 | (0 | (0 | (0 | @ | @ | (a) 
South Carolina ....... | 30 27 29 35 2 27 81 81 81 80 
South Dakota ........ 45 45 44 45 46 46 45 47 47 48 47 
Tennessee ............ 22 24 23 22 2 22 23 25 24 24 19 
Texas AA | 3| H| u| | af x| a| a} 1 18 
A ew! 35 40 37 36 36 37 37 | 36 34 34 35 
Vermont ............. | 39 38 40 42 43 42 41 44 46 45 45 
Virginia .............. 14 18 17 16 17 19 15 19 18 17 16 
Washington .......... 25 31 35 34 33 29 29 24 25 25 24 
West Virginia ........ 21 17 16 13 13 13 9 9 9 10 11 
Wisconsin ............ 12 16 19 20 20 10 21 20 22 22 20 
Wyoming ............ 47 46 | 47 48 48 49 48 48 49 49 48 


a Rhode Island is included with Connecticut in 1897, 1898, 1899, 1900, 1901, 1902, 1903, and 1904. 
b In 1894, 1895, and 1896 Indian Territory and New Mexico were included with Oklahoma Territory. 
o Including Hawaii in 1901 and 1902. 
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From these tables it will be seen that though every State and Terri- 
tory in the Union produces clay products in greater or less quantity, 
the leading States are located in the northern portion of the country 
from the Atlantic Ocean to the Missouri River. 

Ohio has been the leading State since the beginning of the canvass 
of the clay-working industry by the United States Geological Survey. 
In 1904 her products, reported by 819 operators, were valued at 
$25,647,783, or 19.57 per cent of the total. In 1903 this State reported 
products valued at $25,208,128 by 815 operators, and produced 19.23 
per cent of the clay products of the entire country. 

Pennsylvania still maintains the second position, with products 
valued at $16,821,863, or 12.84 per cent, in 1904, while in 1903 her 
products were valued at $18,847,324, or 14.38 per cent. In 1908 there 
were 528 operators reported; in 1904, 529. 

New Jersey holds third rank, with products valued at $13,304,047 
in 1904, as compared with $13,416,939 in 1903. The number of pro- 
ducers increased from 159 in 1908 to 161 in 1904. 

Illinois, New York, Indiana, and Missouri maintain their respective 
positions of fourth, fifth, sixth, and seventh in both 1903 and 1904. 
In the latter year, however, California and Iowa exchanged places, the 
former going to eighth and the latter to ninth place. 

Colorado showed the greatest change in relative rank, dropping from 
thirteenth in 1903 to twenty-fifth in 1904, with products valued, 
respectively, at $2,068,310 and $1,189,991. The decrease in this State 
is due largely to the falling off of its fire-clay products, because of 
the strike in the Cripple Creek region. 

Other changes in relative ranks were Kansas, which went from nine- 
teenth in 1903 to fourteenth in 1904; Minnesota, which fell from 
eighteenth in 1903 to twenty-first in 1904; Georgia, which rose from 
fifteenth in 1903 to twelfth in 1904; Indian Territory rose from forty- 
first in 1908 to thirty-eighth in 1904; Maine fell from twenty-ninth in 
1903 to thirty-second in 1904; Massachusetts fell from twelfth in 1903 
to sixteenth in 1904; Oklahoma fell from thirty -sixth in 1903 to thirty- 
ninth in 1904; Tennessee rose from twenty-fourth in 1903 to nine- 
teenth in 1904. 
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BRICK AND TILE. 


PRODUCTION. 


The following tables show the production and value of building 
brick and other structural products of clay, together with fire brick, 
paving brick, and other clay products used in engineering work, in 
1903 and 1904, the former year being presented for comparative pur- 


poses only: 
Brick and tile products of the United States in 1904. 


Common brick. | Vitrified paving brick. 
State. Average Average 
Quantity. Value. rice per| Quantity. Value. ¡price per 
thousand. thousand. 
Thousands. Thousands. 
Alabama................- 2e eere 150, 170 $840, 236 85. 60 (a) (a) $13. 87 
AFiZODR A rRRI ERE EE RE EEX SEE 9, 507 68, 885 1.2090. | tue A eas 
ATMANSAS 2er coi ba cli 93, 799 661, 657 T UD AA A da ar ue 
California. ...oo cesser are urhe 256,898 | 1,843, 936 7.18 a (a 18. 08 
COJOTACO. pistas ta 85, 220 544, 661 6.39 a (a 9.67 
Connecticut and Rhode Island .. 186,908 | 1,039, 204 5. 56 a (a 14.00 
Delaware .................-- eene 18, 656 152, 470 NR IT zii suc A AAA 
District of Columbia ............. 26, 913 194, 695 ricis MERE unto PA opone 
Floridi A co esten rta Es 44, 481 248, 579 5:90 doosuxe vade AE enis 
A A rue xR e VE 269,815 | 1,374,318 5. 09 a) a 12. 00 
TADO. 20, 665 160, 102 7.75 a) a 25. 00 
Tinis. A ran ee ek 999,310 | 5,167,165 5.17 121,073 | $1, 234, 703 10. 20 
hing ecd 283, 707 1,677,714 5.91 51, 859 513, 209 9. 90 
Indian Territory................. 34, 730 217, 338 6. 26 (a) (a 7. 44 
IOWA o ok pe Due E Re E 207,041 | 1,440,758 6. 96 19, 231 199, 528 10. 38 
KAOSAB: cardos 202, 821 890, 474 4.39 81, 441 621, 424 7.63 
Kentucky... eese rcr b RARE 138, 677 796, 074 5. 74 a a 14. 91 
Louisiana I eec cocci dies tecickcce 145, 259 914, 585 6.29 a a 10.07 
Mule es 50, 499 826, 240 6. 46 a a 15. 02 
Maryland........................ 160,279 | 1,048,850 6.54 a a 10. 08 
Massachusetts...............Luu.. 165,435 | 1,012,226 6.12 a) a 14. 00 
MICHIEHIE- nus sce nce eke ok d eate 205,196 | 1,116,714 5. 44 a a 18. 28 
Minmesota..... cc. cee ee c cee eee eee 164, 154 970, 247 5.91 a a 10. 00 
Mississippi ....................... 110, 183 710, 878 E AA PUES IP 
MIRSOUTE-..oesu ER re exe A Reo 271,370 | 1,690, 460 6. 23 47,235 480, 671 10.17 
Montani. AA 18,176 145, 642 8.01 (a) (a) 16. 00 
Nebraska ........................ 133, 074 904, 750 6. 80 5,531 45, 063 8.15 
Nevada ge m sorees dees 2, 800 25,100 A A RES Sai: 
New Hampshire ................. 70, 290 446, 603 Bodo A A nudas e ide 
New Jersey ................. eee 319,975 | 1,842,075 5.76 4, 953 66, 813 13. 49 
New Mexico ..................... 11,694 79,927 6. 83 a (a) 10.00 
A A Ret xwbis 1,169,233 | 6,783,528 5. 80 14, 490 189, 281 13. 06 
North Carolina .................. 137, 453 760, 161 5. 53 430 3, 850 8.95 
North Dakota.................... 17,390 134, 017 ddl Y A A dass de 
A A A E ESI OVES 455,936 | 2,708, 456 5. 94 218,791 | 2,222,931 10. 16 
Oklahoma .....:-. e ee ree 33, 813 233, 280 6. 90 (a) (a) 7.00 
a AAA 4er Yt 40, 217 302, 09€ TOL AAA A A 
Pennsylvania.................... 856,963 | 5,439,116 6.35 71,522 766, 638 10. 72 
South Carolina................... 181, 193 665, 688 D.OT AI A ek iau eau 
South Dakota.................... 7,255 59, 603 BUS A E sl otbees wees 
Tennessee............. A 158, 223 916, 131 5. 98 a) a 11.80 
TEXAS. is ais 197,033 | 1,157,150 5.87 a a 8.81 
¡O A A A AN 40, 128 255, 358 6. 36 i) a 9. 00 
Vermont...... PEE SE alme oT 13,102 78,237 D.UT IA cae tbe seams enn eee Eu M es 
MITPÍIDHA nl. ele wr ER 203, 484 1, 292, 558 6.35 (a) (a 10. 46 
Washington...................... 87,732 665, 878 7.59 9, 233 149, 559 16. 20 
West Virginia.................... 68, 133 469, 501 6. 89 39, 620 470, 339 11.87 
Wisconsin.............-. cce een 186, 292 1,230, 620 A eee aene ke pe eere 
Wyoming cosinacinani cial recle 3, 881 34, 635 8.92. roseus A quu ea acd 
Other Btatës A A A Gabe Saws 50, 080 593, 416 11.85 
TOU ii dos 8,665, 171 | 51, 768, 558 5.97 735,489 | 7,557, 42: 10. 28 
Percent of brickand tileproducts|............ 45. 90-1 A ck heirs euet ALA licor 
Per centof total of clay produets.|............ 19. A eor senio v ie sss cus 


a Included in other States. 
b Includes all products made by less than three e in one State in order that the operations 
of individual establishments may not be disclosed. 
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Brick and tile producta of the United States in 1904—Continued. 


Front brick. | Archi- 
: Fancy or 
ornamen-| Draintile Sewer | tectural 
State, AVerBRE j tal brick | (value pipe terra 
Quantity. | Value. |price per ze tae ( is (value).| cotta 
thousand.| (lue). ( value). 
Thousands 
Alabama ..:.. oce errans 430 $1, 450 $10. 35 (a) (a) (a) lies 
PTZ OVC ME E A aes wake Bil psa bud resp d cos Mee pma O A A 
Arkansas...................- (a) (a) 12:00] sos AR sien amati. 
California ................... 11,722 291,813 24.89 | $27,037 29, 440 | $568, 626 | $221,000 
Colorado ...................- 18,827 | 214,498 11.39 3, 248 4,704 (G) O PS 
Connecticut and Rhode Is- 

TANG AO E esecseik 3, 060 45, 730 14.94 CO): + dates tah A A 
Delaware.................... (a) i Id buixcekas (d). eas acta tren usse iiem 
District of Columbia ........ (a) a 10:12 Neate tetas 3, 600 44,000 |.......... 
A A eter xum s ease ess ba iea td (Oy. A alex eus em. E 
Georgia......... ceo rn.» 8, 924 42, 064 10. 72 (a) 8,099 | 165, 068 (a) 
IGBNO AAA (a a ZU OT A A AP PA 
Illinois A O 21,299 | 251,762 11.82 11,733 |1,002, 463 | 550, 344 la) 
Indiana ..................... 19, 890 197,890 9.95 (a) 1,205,717 | 294,000 a 
Indian Territory ............ 1, 883 22,017 TV AGG) AO Gate eee A RO RUR CR OU 
IOWA Laa 7,994 91, 269 11. 42 m 1, 294, 134 y)" Josieerecxs 
Kansas suo eds exa aros 16, 959 129, 576 7.64 | (a 10, 583 G) essere e 
Kentucky ...... ese ner one 2,178 20,571 9 di | odo s 26, 564 5 stivicwenas 
Louisiana ................... 5, 180 54, 531 10.53 AP (d)- A [acetate a 
Maine ................- esee. 733 6, 950 9.48 Janona. 2, 944 (d) R 
Maryland ................... 2, 245 87,537 16. 72 (a QNIN A (a) 
Massachusetts ............... (a) (2) 21.67 (a). Wl A AA (a) 
MIChIgBD accio 1.080 7, 500 6. 4 ta 208. 088 » — ——Q 
Minnesota.................-. 6, 566 113, 260 17.25 a) 11,100 Gy, unas ass 
MS pl pe (a) a) 10:73 AA A se eq pe dada 

MisBOUTI. ia 25,599 | 322,445 12. 60 32, 967 80, 479 11,176,679 (a) 
Montana .................... 136 2,598 19.10 la (a) (a) las 
Nebraska..... ra 7,107 | 106,572 15.00 4j bx ua v se S anoo s A 
A A (a) a) A O A E TERRENI DR 
New Hampshire........ SU (a) a) E AO A Va cai els ad 
New Jersey.................. 47,058 | 657,469 14.61 (a) 24, 842 23, 299 | 1,412, 023 
New Mexico................. (a) (a) 19.22. esa ds bate A AO A 
New York c eoe enn 19,104 | 263, 150 13. 77 E 139,876 | 125,510 785, 978 
North Carolina.............. 605 6, 300 10. 41 a SOO (Os PP 
North Dakota ............... (a) (a) 18. 07 (a) (aj orenean O 
Ohl9. A Er ou RE Le RE 65,645 | 755, 870 11.51 64,514 |1,143, 957 (3,495,917 '.......... 
Oklahoma................... 1, 300 12, 700 9 AT A AOS Sigs elata acea ae 
Oregon enl A 1, 350 21, 750 16.11 (a) 21,553 | (o M cm 
Pennsylvania ............... 70,407 | 962, 765 12. 77 23, 317 8,646 | 834,646 349, 317 
South Carolina .............. 910 13, 200 14. 61 (a) A ences eue 
II: A sive ex e mex A secs dn AA ouais [p ears A o cada 
Tennessee................... 8, 332 80, 906 9. 71 29, 316 12, 350 (a) ls 
TOMAS c 5,645 58, 734 10. 40 2, 544 tdi lá a 
1 eese herir raa 8, 940 92, 902 10. 39 (a) a A 
Vermont A sie a non ated vices es AS A utet icerum. CL). > A A 
AA FR EE ES 21,077 344, 891 16. 36 28, 576 1070-1 A mes as oe 
Washington ................. 3,999 | 81,142 20.29 | (a) 8,812 | 215,282 (2) 
West Virginia ............... 388 5. 380 TIRT eet eru 1,398 (a) a 
Wisconsin ............... ina 8, 438 86, 655 10.27 M 54, 83T osse eeve|eosssd ases 
Wyoming .... eere ru (a) (a) 15. 00 A EA O 
Other States c................ 9,336 | 123,248 13. 20 76, 981 29, 441 |1,694,052 | 1, 339,155 

TOtAl acis etes Eu 434, 351 |5, 560, 131 12. 80 | b 845, 630 5,348, 555 |9, 187, 423 | 4,107,478 

Per cent ws brick and tile 
A DO 5:257 EA .80 5. 05 8. 68 3. 88 

Per Cent "ol total of clay 
o AA pXpebr da’ 4.04 A .65 4. 08 7.01 8. 14 


aIncluded in Other States. 

b Including enameled brick, valued at $515,397, mado in the following States: California, Colorado, 
Illinois, Maryland, Missouri, New Jersey, Ohio, and P cnnsy vania. 

c Includes all products made by less than three roduc in one State, in order that the operations 
of individual establishments may not be disclose 
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Brick and tile products of the United States in 1904—Continued. 


Fire brick. 


Hollow Aer. 
Fire- |building | Tile, not age ¡Miscella- | pot] 
State. proofing | tileor | drain a neous ] in 
(value). | blocks |(value). | Quantity. | Value. | P o (Oalue)a| Value: 
(value). t Sus 
sand 
Thousands. 
SE MA uie Each es ox aurum eos eaa 8,596 | $140,678 | £16.37 | $10,000 | $1,257,014 
ATIZOHR A A PE A E ae uad eara ce Rd encre ema tees eu set Read AO 68, 885 
ATKANSAS: AA AS A ARIA VERG S 671 10,800 | 16.10 |.......... 675, 332 
California......... $51,125 | $45,751 (^) 12,534 | 285,718 | 22.80 112,720 3,53, 016 
Colorado.......... (5) (5) (b) 4,606 | 110,053 | 23.89 | 45,000 | 1,155,921 
Connecticut and | 

Rhode Island ...j..........,.......... (5) 1, 849 43,500 | 23.53 .......... 1,146, 034 
Dela Ware. ioco A A A A A A esie dures 158, 970 
District of Colum- 

[OI S (COME O A, APA NNNM. PEN. 8,770 296, 443 
FIORI. AA A A A (b) (b) 14.08 l.......... 252, 564 
Georgia ........... (by. eos es (5) 8, 460 28, 100 8. 12 9, 069 1, 895, 879 
IdaAlO 592 E AAA lrktdu us es (b) (b) 28.85 |.......... 173, 597 
Illinois............ $24, 264 6,460 | 194,471 16,916 | 217,008 )2. 83 41, 572 9,947, 751 
Indiana........... 210,800 | 219,476 (5) 11,260 | 130,216 | 11.56 | 254,641 | 5,198,898 
Indian Territory... 2s obo tux ees eae puma ri 251 4,175 | 17.62 23,756 268, 926 
JOWA A lesa x aes 161, 658 1, 300 (b) (b) 15.00 | 105,000 3,392,719 
Kansas................. eese (5) (o) 385 4,375 | 11.36 | 45,581 1, 843, 630 
Kentucky......... o i ud (b 40,948 | 680,084 | 16.61 .......... 1,929, 664 
¡AA A AA E E PO qus 31, 400 1,009, 274 
MAING A A O A A (b) (b) 15.04 |.......... 558, 361 
Maryland .........]......eeeel ecce sene ^ (b) 11,084 | 235,136 | 21.21 | 33,612 | 1,469,126 
Massachusetts .... (5) PA | 72,000 M (b) 20.83 ' 195,773 1, 440, 743 
Michigan A er eae 8,080 l.......... b) (b) 13.00 |.......... 1, 670, 892 
Minnesota ........ (b) A eas ca sica Nord cce RETE eas etat c n 1, 319, 907 
Missi ssippi ede e saute A IN AA 4e RR DL ex A lite coats ue ate go 760, 793 
Missouri .......... (^) f (b) 48,607 | 925,520 | 19.04 | 342,327 5, 410, 686 
Montana.......... (5) Dy” Wee eaten 1,797 | 102,611 | 57.10 | — 1,480 279, 431 
A AM A EA AAA O A es en eic E 3, 502 1,067, 387 
A A A A A AN A e re LR AA 25, 820 
New Hampshire li cdveresl dida da (b) (^) 4 pats, WERE 479, 985 
New Jersey ....... 947,253 | 264,393 | 548,097 39,752 | 908,882 | 22.86 | 416,745 7,854, 294 
A e A AA A A A AA PP IA 108, 764 
New York......... 132,034 | 24,050 | 151,417 19,792 | 381,784 | 19.29 | 248,224 | 9,225,432 
North CUTONUD As sli he feu lid CRT Ix ESOS 174 2,778 | 15.97 |.......... , 964 
North Dakota ..... (b). | ceres [eese teet (5) (b) A 147, 579 
Ohio .............. 476,276 | 312,549 ¡1,005, 611 79,939 ¡1,186,966 | 14.85 | 581,545 | 13,978, 485 
Oklahoma AAA A A pe (5) (*) 20. 00 11,618 262, 098 
Oregon............ (b) E O 49 1,599 | 32.63 300 446, 340 
Pennsylvania..... 139, 036 64,154 | 215, 107 275, 592 [5,477,475 | 19.88 1,042,252 | 15,421,981 
South Carolina..../..........].......... lv esie E Rare 3,377 36,960 | 10.94 |.......... 716, 458 
South Dakota ..... .......... (5) | ce (b) (b 20.00 leas sss 63, 203 
Tennessee......... petuxBy t DI AAA 4, 390 53,185 | 19.12 1 oes |— 1,984, 201 
Tex oos pp wr e DE ba ee doa dosis (5) (6) 1, 982 30,208 | 15,24 66, 593 ], 429, 596 
A eR bes ket A Mita aedes (5) (^) 13. 60 6,565 419, 726 
AE A A A A PR 20, 000 100, 153 
Virginia .......... A A ieee Ed dg 1,371 24,306 | 17.73 |.......... 1, 705, 728 
Washington....... DEDI (b)  |......4 25 711 22,445 | 31.57 9,767 | 1,178,019 
West Virginia.....|..... cesse] eese eee (b) 896 | 11,814 | 13.19 |.......... 1. 009, 314 
Wisconsin.........]......eue. (12 MM epo E ORAE: eiat rupti 1,400 | 1,377,919 
AL O AR RI A A A A PA 35, 845 
Other Statesc..... 221,815 29,927 | 829,425 6,768 | 111,296 | 16.44 |........... (d) 

Total........! 2, 502,603 |1, 126,498 3,023, 428 597,760 11,167,972 | 18.68 3,069,282 | 105, 861,978 
Per cent of brick | 

and tile products 2. 36 1.06 2 RO PE 10.55 |........ 3.47 100. 00 
Per cent of total of 

clay products... 1.91 . 86 2/91 A 8.02. reus 2.50 | 80. 80 


aIncluding adobes, aquarium ornaments, assayers' furnaces, boiler and locomotive tile and tank 
blocks, brick for chemical purposes, burnt clay ballast, carboy stoppers, chimney radial brick, pipe 
tops and thimbles, clay furnaces, retorts and settings, conduit work, crucibles, fue lining, oand 
tion blocks, gas logs, glass-house supplies, grave and lot markers, hollow chimney blocks, insulators, 
muffles, oven tile, paving blocks, runner brick, sleeves and nozzles, rustic stumps, saggers, scoritiers, 
sewer brick, stone pumps, tunnel blocks, and wall coping. 

b Included in Other states. 

c Includes all products made by less than three producers in one State, in order that the operations 
of individual establishments may not be disclosed. 

dThe total of Other States is distributed among the States to which it belongs, in order that they 
may be fully represented in the totals. 
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Brick and tile products of the United States in 1903. 


MINERAL RESOUROES. 


Common brick. Front brick. 
State Average Average 
Quantity. | Value. Prone Fl Quantity. | Value. Lerdo E 
sand. sand 
Thousamds, Thousands 

Alnbarhiücccesconas e coetu ev res 156, 47^ $913,911 $5.84 76 $6, 155 $5. 06 
APIZOUW aoee eS cece e 15, 148 109, 699 Es Vee he EEEE oe haa sae coe 
PCR USES: 22056 ote e beens 78, 098 553, 716 7.04 1, 115 11,020 9.88 
Callos m RR 217,715 | 1,600, 882 7.35 , 886 229, 537 25. 83 
Colorido. costes Ab eee 132,733 893, 566 6.73 26, 341 281, 929 10.70 
Connecticut and Rhode Island .. 158, 382 890, 989 5.62 (a) (a) 15. 04 
A wee vue 21,552 185, 058 8. 73 700 12, 650 18.07 
District of Columbia............. 31, 062 236, * 7.62 (a) (a) 15. 24 
Flota isa 36,529 218, 086 Lg A reir PUES 
GEO ao o hewn bend PERS 257,844 | 1,305,896 5. 06 2, 915 25, 748 8.83 
Icio ue uie vx Ut eia 19, 887 148,217 7.45 4 5, 13. 22 
A Beet 1,015,541 | 6,388, 589 5.31 25, 122 274,723 10.93 
IIA Ns is 294,890 | 1,697,190 5.76 24, 742 232, 487 9.36 
Indian Territory................. 23, 199 153, 722 6. 54 (a) (a) 13.3 
A eee Seaes 191,323 | 1,355,129 7.08 12, 815 135, 849 10. 60 
KASUS o li la DA 141, 935 706, 010 4.97 14, 259 118, 561 5.31 
RSHUICEYT aded aad couse acess 123, 309 689, 403 5.59 6, 869 53, 769 7.83 
LoS. anidan 111,105 689, 187 6.20 a) (a) 12. 44 
Miente, arios 61, 244 407, 214 6. 65 8, 616 33, 000 9. 13 
Maryland «coe cx eer irte Y YS 147, 663 976, 969 6. 62 2, 728 40, 479 14.84 
Massachusetts ...............ss.. 190,812 | 1,236,103 6. 48 2, 625 52, 450 19. 98 
A a edo Sassi esce e atcursus 215,791 | 1,251,572 5. 80 2,225 19, 000 8.54 
Minnesota 122. e cduAIziereL42 161,911 952, 728 6.07 6, 922 78, 930 11. 40 
MISSISSIDDLIzL iacu cee cede’ 109, 217 658, 491 6. 03 (a) (a) 11.98 
MISSOLEL can 274,755 | 1,725,253 6.28 26, 153 333, 965 12. 77 
MODUS O peti 25,396 |* 197,604 7.78 (a) a) 24.52 
Nebraski ...ooooooomonmoo... bands 106, 615 710, 399 6. 66 8, 204 111, 408 13. 58 
NEVA Cu Qa uS dr seed waddle as 9, 454 83, 405 8.82 890 16, 500 18.53 
New Hampshire ................. 86,614 546, 172 6. 30 (a) (a) 15. 47 
AO ux" 212,178 | 1,500, 295 5.51 41,075 548, 553 13.35 
New MMOXICOO idea 16, 098 102, 246 6.35 2,530 30, 357 11.99 
Na ed esu Reihe ors aes 1,068,464 | 5,305,522 4. 96 18, 383 248, 760 13.53 
North Carolina .................. 136, 493 72%, R2 5.33 765 8, 223 10. 74 
North Dakota.................... 14, 825 116, 547 7.86 (a) (a) 13.73 
OHIO con e a NC POETE 497,071 ' 3,002, 506 6. 04 90, 997 633, 101 12.41 
A suu cer rr tret 47, 195 347, 755 7.21 (a) (2) 8.00 
(ELO ontario 32, 216 249, 178 7.73 1,625 42,375 26. 07 
Pernsy Wanittc v.coecc ccc esu ru 927,212 | 6,174, 437 6. 66 80,177 | 1,050,805 13.11 
South CarolinaA..........ooooo.... 121,759 612. 968 4.91 300 2, 9.33 
South Dakota................LLs. 7,818 63, 875 8.17 (a) (a) 20. 00 
Tennessee sorores ares cran iret 129, 818 789, 111 6. 08 3, 429 35, 965 10. 49 
ÉL A UMEN 178,134 |, 1,074,051 6. 03 5, 462 65, 628 12. 02 
Uta O A Us ene 44, 867 265, 553 5. 92 12, 191 111, 825 9.17 
Vermont ers Kat 18, 907 88, 801 639. | noon is A E OEN 
A SL ES te e 4a ew can Ww 189,591 | 1,245,861 6. 56 18, 866 303, 431 16. 08 
Wuslitiriolkscocclocccsex ones. | 72, 825 657, 147 7. 65 3, 421 65, 755 19. 22 
West VirgiliQ......ooooooooooo.o.. | 88, 060 576, 404 6.55 269 3, 356 12. 48 
Wisconsin 4 ci | 181,722 | 1,193, 360 6.57 6,794 62, 857 9.25 
W VORMNE MP S | 2, 531 22, 663 ¿AAA APP E 
Other Statesd.......ooooooomooo.. o ams uere saa 8, 390 114, 965 13. 70 
TOi ccr acu ERI DINE 8,463, 683 | 50,532,075 5.97 433,016 | 5, 102, 861 12. 48 

Per cent of brick and tile prod- 
O O A TIO E A ue 5.12 A 
Per cent of total of cla y products.l............ 38.50 A AA 4.12 ds 


a Included in Other States, 


b Includes all products made by less than three producers in one State in order that the operations 


of individual establishinents may not be disclosed. 
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Brick and tile products of the United States in 1903—Continued. 


Vitrified paving brick. | 


Fancy or, 


867 


State. Average ornamen- dS Draintile "ine. 
Quantity. | Value. pie yee IDEAE | (alie (value); (value). 
sand. 
| Thousands. 

Alabama ................... (a) (a) $5. 85 E $297, 985 $418 (a) 
ATrkansaS....oooooooooooo... (a) (a) 8.50 4) 9, KW 1,650 AA 
California ......-... eee (a) (a) 15.00 | (a) 200,332 | 17,994 | $411,380 
Colorado .................-. 2,477 | $25,824 10.43 | $4,618 631,074 3, 000 (a) 
Connecticut and Rhode Is- 

J]ütid susie ede e RE rs (a) (a) 14.03 (a) AA Pto Ew xs 
A A A ede a dee lies RN wots were Es (0) lecoxeseeces 
District of Columbia ....... ae | A ne enn I ido O A (a) 54, 500 
Florida .....ooooooooooommo... AM AA AR ds a) | (Gyr doce E 
Georgia........... ee cece eens (a) ! (a) 10.93, 2,100 73, 600 (a) 162, 068 
Idaho... eee yy xat ten | (4) (4) 20.00 eor xod MEE ^ pues addet un (a) 
Mino. bocatas 96, 568 1,015,710 10.52 | 12,927 | 233,106 | 892,807 | 532,858 
Indiana ..... erem 47,564 482, 967 10. 09 (a) 115,526 ¡1,014,706 363, 212 
Indian Territory ........... mom MN RR MSN HN NIC. TO MEM TORNEOS ae ales 
in UNITE 2], SAR 232, 510 10. 62 la) 975 11,028, 383 P 
KANSAS o aa ara 54,061 | 430,714 7.96 a) (a) 24, 265 a) 
Kentucky ...............-.. a (a) 15.20 I. ic.s even 873, 294 20, 621 a) 
Maine ati e (a un 14.96 AS a) 2,327 p 
Maryland .................. (a) a) 9. 46 (a 272, 295 1,355 |.......... 
MassgnohuBettB. o eurem A OSA X IER (a 200.229: | soos veda c turus 
Michigan............ cesses i (a) (a) | 13.27 (a (a) 129, 028 (a) 
Minnesota.................. 195 1,875 9.62 [dy O g oan 10, 087 (a) 
Mississippi................-- A A RUE certe n dem C 2,620 loss 
MISSOUTI 0.00.00. 0ccce sevens | 31,496 | 307,237 9.75 | 39,756 | 925,915 | 45,363 | 1,050, 794 
MONÍANA sie sein conce (a) (^) 18.00 diciones 101, 700 (4) (a) 
Nebraska ....oocoocmococoo.. | 4,300 | 35,700 x. 30 CN E O A 
New FIBRO) DSTO: A A AA A AO A A ieu ee Pec 
New Jersey ..ooooomooooooo.. | 1,402 | 22,195 15.83 | 14,970 | 949,392 | 20,825 (a) 
New Mexico................ | (a) (a) 9.24 (a) EN, E AAA 
New York .................. 16,797 | 220,296 13. 1 (a) 629,245 | 140,181 | 131,360 
North Carolina ............. (a) (a) 10.00 |.......... ñ, 250 5, 989 (4) 
North DAKOTA ul a die CVS AS e a A AA 
Ollas 202, 649 |1, 860, 071 | 9.17 42,522 1,561. 936 :1, 149, 990 | 3, 295, 635 
Oklahoma.................. | (a) (a) 9 UU AS E E Enero NEN 
Oregon ....-cceceeccceeeeeee PERS ET MES A E kad (a) | 25331| (a) 
Pennsylvania .............. | 72,039 | 685, 274 | 9.51 32, 602 | 6,537,076 11,451 721, 465 
AAA A ar Gs Eae ERE (a) 27,240 | (a) ad 
South Dakota .............. l^ (uq) (a) | 15.00 .......... "mam NORMEN EUREN 
Tennessee .......... esee | (a) a) | 8.85 | 22,696 50,585 , 13,509, (a) 
TEXAS oeae oie (a) (a) 9.53| 1120| 225333] (a) (a 
A cA eeu tet pe UNAM (a) 28,1: (a) | (a) 
hi oro ee O ES a) a) | na 
Virginia perito race (2) (a) 8. 92 27,330 ,171 4,750 |.......... 
Washington ...............- 4,555 | 67,314 | 14. 75 (a) 13,932 | 10,883 | 171,133 
West Virginia .............. 51,762 | 576, 258 T0 19 A 70, 802 1, 499 (a) 
Wisconsin .................. (a) (1) | 12.00 dy c leue se uz 84,556 |.......... 
Other Statesb............... 16,446 | 489.874  — 10.55 | 117,626 | 114,880 | 27,626 | 1,621, 964 

"RR TED 654, 499 ¡6, 453, 849 9.86 | ¢ 898,076 |14, 062, 369 4,639,214 | 8,525, 369 
Per Sent of brick and tile 

products. .......0..220.ccefeeee ee nnne ta .85 13.31 4.39 8.07 
Per cent of total of clay | 

DIOdÜ0lB ceres eiua A S 034929 Jesse pee. . 69 10. 73 8.54 6. 50 


a Included in Other States. 
b Includes all products made by less than three 
of individual establishments may not be disclosed. 


roducers in one State in order that the operations 


eIncluding enameled brick valued at $569,659, made in the following States: California, Illinois, 
Maryland, Missouri, New Jersey, Ohio, and Pennsylvania. 
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Brick and tile products of the United States in 1903—Continued. 


Hollow 


Architec- | y; : f Mi | 
E Fireproof- | buildin Tile, not | Miscella- |, 
State. ita ise de ing tile p. drain neous ^: : 2 
EM (value). blocks (value). | (value). SHE 
(value). (value). 

AAA AE A ied iste a E asi (b) A $1, 304. 607 
AIJZOLH. 250 cocmanblenetdcs IA A emet E $56 109, 755 
ATKRUSAS Mec er cc rn UT prr mt 515. 016 
Californias cce cw avsusasense 2150, 488 $61,649 (5) (b) 27,976 | 2,782,065 
E A e AA ceux 49, 000 2,011, 441 
Connecticut and Rhode 

AO ber rdets (b) A ES E E amos 1,093, 619 
A A A A AO AAA e A 243, 908 
District of Columbia.........|............ LN A EA 16, 243 319, 057 
¡O M rr. A A A A A 221, 205 
E $9 er ER 45 me 85, 500 (5) (5) ^ «:oueuusuedkse 1, 069 1, 708, 850 
POU Otc cttw ee A A teen i dor Mee D cd s AN 120 164, 107 
A A A 1, 198, 477 308, 561 $27,277 283, 426 4, 495 10, 291, 064 
Indiana...................... (^) (b) 162, 172 463, UN2 358,511 | 5,113,656 
Indian Territory.............]|...........- A aq uu redd edu ot atit 7,500 166, 022 
DOW i A SEEN. Seats as ia 131,191 (^) 63, 901 8, 037, 641 
DNI CR oT TP (^) (5) 27,099 1,463, 475 
¡UA A O) - besscesd vets’ 224,420 lisse iiw e 2, 051, 132 
¡o A ead tcl eee ee eic] faa ad sae AE nu M D d 73, 200 813, 357 
AIO fires AIC A AA essit wie | ist b A aude px 671,182 
Marido cs o A id ed (^) 27, 360 1, 435, 566 
Massachusetts 1.............. (>) (U) . AS (b) 2,778 1, 507, 849 
AFICHIEHDL e A TU, L8 A A ta ae 1,602, 414 
MCSD ER foodie oh canter a niue cqui (5) | 60,500 ............ 160 | 1,527,008 
AAA A AA tas Ya Ge eke oe Oye Mae T 200 662, 7; 
Missouri ee io a 371, 006 91, 533 7,350 235, 091 409, 355 5, 610, 206 
A MO (b) (Y. qd. Y [eee ees 829, 317 
I nC. RT HEN P rp 4, 706 868, 023 
Nevadi sissie olas E A A E E A 99. t 
New PDIDDOHDSDHEG AN ARA AA A bod Rem xr Ede i ee 568, 621 
New Jersey .............. ees 1, 364, 094 1, 256, 002 69, 652 734, 159 407, 054 7,101,713 
NEW MEXICO AA A AA PA aces qs oae $00 142, (139 
A cuve ive E a 947,103 (^) 28,825 150, 504 46, 450 7,934, 174 
North Chro AAA A A A A 5, 000 B45, 204 
Norti Da kata cot cet asso A A A, Que qu e sud 127, 055 
ONOS MED CES (5) 347, 105 518, 544 | 1, 072, 103 598,686 | 14,120,041 
UI NR NN Rr A IA RARA 15, 000 365, 955 
O hatin eh ed pee euius (b) [Hy UN EOE ad 12, 000 425, 544 
PennsylvaniA.........o..o.... 329, 001 191, 590 86, 731 207, 608 817,470 | 16,973, 772 
South Carolina............... | E ee (Oy - Mi A Sa NERÉS I EN 647, 368 
SOUCh AAA AA AO A vem Ded us Besa 68, 825 
Mi codons cae E aed e de ERE (b) (5. o hell V irati M rt 1, 072, 342 
A A A A oua E Sues (b) 65, 500 1, 371. 914 
A ae a tees he eoe Ep ec R cas Vine NONE 160 435, 084 
bicis) "xx qM cU ree ta cca) i tee a E a ea a tia aaa! eee A 114, 001 
Virginia occas reos aane OP MMC ecu AA ASS 160 | 1,650,660 
Washington ................. (^) (^) [D dessous iin 651 912, 165 
West Virginia................ WE MN rom Lise rated A ORC 1, 310, 060 
dl se cccdcse II lens e p videns i C E A ae 1, 200 1, 293, 810 
A A A A A A A areal a Et EE 22, 663 
Other States c................ | 196,306 451,403 , — 51,815, — 186.086 ............ (d) 

Tot ida ' 4,672, 028 2,70%, 145 1,153, 200 3, 500, 329 3, 073, 856 | 105, 626, 369 

Per cent of brick and tile 

products vacios rara 4.42 2.52. 1. 09 3.32 2.91 100. 00 
Per cent of total of clay | 


AA 3.56 2.07 . RS 2.67 2.35 80. 59 


aIncluding adobes, aquarium ornaments, assayers’ furnaces, boiler and iocdniotige tile and tank 
bloeks, burnt-clay ballast, carboy stoppers, chemical brick, chimney radial brick, pipe, and tops; 
clay furnaces, retorts, and settings; erucibles, eupola lining, eurbing blocks, electrical conduits, fire 
mortar, flue lining, gas logs, glass-house supplies, grave markers, muflles, oven tile, paving block, 
runner brick, saggers, scoritiers, sectional sewer blocks, stone pumps, tunnel and well brick, and 
wall coping. 

bIncluded in Other States. 

c Includes all products made by less than three P producem in one State in order that the operations 
of individual establishments may not be disclose 

d The total of Other States is distributed among the States to which it belongs in order that they 
may be fully represented in the totals. 


These tables show in detail by States and varieties the coarser prod- 
ucts of clay in the United States in 1903 and 1904. It will be seen 
that the total brick and tile products increased from $105.696,369 in 
1903 to $105,8564,978 in 1904, a gain of $238,609, or 0.23 percent. The 
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corresponding increase in 1903 over 1902 was $7,584,291, or 7.74 per 
cent. The brick and tile products composed in 1903 80.59 per cent of 
all clay products, and in 1904 80.80 per cent. The common-brick 
industry, which is the most widespread, composes nearly half of the 
entire brick and tile products, or 48.90 per cent, and considerably 
more than a third of all clay products, namely, 39.51 per cent. The 
quantity of this product increased from 8,463,683,000 brick, valued at 
$50,532,075 in 1903 to 8,665,171,000, valued at $51,768,558 in 1904, 
a gain of 201,488,000 in product and of $1,236,483 in value over 1903. 

New York continues to be the largest producer of common brick 
in the country, a large proportion of which, as shown elsewhere, is 
produced along the Hudson River. The product reported by this 
State for 1904 was 1,169,233,000, valued at $6,783,528; in 1903 New 
York's product of common brick was 1,068,464,000, a gain in 1904 
of 100,769,000 brick. The value of these brick showed considerable 
advance, rising from $5,305,522 in 1903 to $6,783,528 in 1904, an 
increase of $1,478,006. The average price per thousand in this State 
rose from $4.96 in 1903 to $5.80 in 1904, which represents the largest 
increase in the average value per thousand of any State in the Union. 

Illinois is the next largest producer of common brick, producing in 
1904 999,310,000, valued at $5,167,165, or $5.17 per thousand, a falling — 
off, however, from 1903, when the production was 1,015,541,000, valued 
at $5,388,589, or $5.31 per thousand. 

Pennsylvania was third in rank in production of common brick, 
reporting 856,963,000 brick, valued at $5,439,116, or $6.35 per thou- 
sand in 1904, as against 927,212,000 brick, valued at $6,174,437, or 
$6.66 per thousand in 1903. This State is third in quantity reported 
and second in value, while Illinois ranks second in quantity and third 
in value. Ohio is fourth in rank of production of common brick, with 
455,936,000 brick, valued at $2,708,456, or $5.94 per thousand, and 
New Jersey is fifth, with 319,975,000 brick, valued at $1,842,075, 
or $5.76 per thousand. In 1903 Ohio reported 497,071,000 brick, 
valued at $3,002,506, or $6.04 per thousand, and New J ersey reported 
272,178,000, valued at $1,500,295, or $5.51 per thousand. 

The next most important product i in point of value is, as lolo, 
the fire brick, which was valued at $11,167,972 in 1904, or 10.55 per cent 
of the brick and tile products, as against $14,062,369 in 1903, or 13.31 
per cent of the brick and tile products. As pointed out elsewhere, there 
is a considerable decline in the value of this product in 1904 from 1903. 
From this column it will be seen that there were 597,760,000 fire brick 
reported, which would give an average value of $18.68 per thousand. 
The highest average value per thousand for any State was in Montana, 
where it was $57.10. As the quantity from this State is small, it is 
hardly fair to consider it in an effort to determine the highest price 
and the finest grade of fire brick made. The next highest State in 
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average value was North Dakota, where the value was $34.53 per 
thousand, but the same objection to accepting this valuation obtains 
as in the case of Montana. In Pennsylvania, the great fire-brick pro- 
ducing State, the average value was $19.88 per thousand. One cause 
for the falling off in the value of the fire brick was the fact that in 
1904 stove lining was added to this column, but even this would not 
account for more than about half the million dollars! decrease, while 
the decrease from 1908 was $2,894,397. 

As in 1908, the sewer-pipe product was the next most important from 
the standpoint of value of products. In 1904 it was $9,187,423, or 
8.68 per cent of the total brick and tile products and 7.01 per cent of 
all the clay products. Ohio is the largest producer of sewer pipe, with 
a value in 1904 of $3,495,917. In 1903 the sewer-pipe product was 
valued at $8,525,369, or 8.07 per cent of the total brick and tile pro- 
ducts and 6.50 per cent of all clay products, and Ohio's product was 
valued at $3,295,635. 

The product next in value was paving brick or vitrified brick, of 
which 735,489,000 were reported, valued at $7,557,425, an average 
value of $10.28 per thousand. This product composed 7.14 per cent 
of the total brick and tile products and 5.77 per cent of all the clay 
products. In 1903 this product was valued at $6,453,849, or 6.11 per 
cent of the brick and tile products and 4.92 per cent of all clay prod- 
ucts. In that year the average price per thousand was $9.86. 

Ohio was the leading producer of this variety of brick, reporting 
218,791,000 brick in 1904, valued at $2,222,931, or $10.16 per thousand, 
as compared with Illinois, the next largest producer, which reported 
121,073,000 brick, valued at $1,234,703, or $10.20 per thousand. Penn- 
sylvania, Kansas, Indiana, and Missouri are the next largest producers 
in point of value of this product, in the order named. 


RANK OF STATES. 


The following tables show the rank of States in the output of brick 
and tile products as distinguished from pottery products and the per- 
centage of the total made by each State and Territory in 1905 and 1904: 
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Rank of States, value of output, and percentage of total brick and tile products in 1903 
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and 1904. 
1904. 
Per cent 
Rank. State. Value. of total 
product. 

Ll PennsyIvaHI8 a ones $15, 421, 981 14.57 
LLORO aD pete HIR E Sec Red eade die abest uu Vit eia d 13,978, 485 13. 20 
A A Cereal @ stan aa 9, 947, 751 9. 40 
ENSIS YOTE CN A PCI 9, 224, 432 8. 72 
MN New Jersey A ——————————————mER S 7, 354, 294 6. 95 
6 | Missouri s 6 onc anton a i evi eade uu EP IIeu M da 5, 110, 6*6 9.11 
7 Bici ted ia oe eat oa O AE 5, 198, 898 4.91 
SI COMO a a eer eas pp Esau ees eda wet Ane eos 3, 553, 016 3. 36 
CAII DP" T MP 3, 392, 719 3.21 
10 | Kentucky ...... LEE Ec C 1, 929, 664 1.82 
TE NOG COPIA: A O A oe eee leit a a 1, X98, 879 1.79 
12 A eT ee ee eT eer eee Te Se eer Ee ees ee | 1, 543, 630 1.74 
E I EIEE A EE OE S EET E, | 1,708,728 1.62 
PER (gl E I AAV | 1,670,892 1.58 
15.3: Maryland: eiiis Scot de brodo n uci dca duda ta e teu A rats d | 1, 469, 126 1.39 
I0 "-MIESSRCBUSOEU UL Soi esee Le eoe UE orbs E exetro d oa d ttu ie NS | 1, 410, 743 1. 36 
eee eee (0 1,429,506 1.35 
18) WISCONSIN Mam "Ert 1,377,919 1.30 
AN Minnesota E ale E S EEA E E E EE | 1,319, 907 1.25 
20 | TEN il e onl dr ala | 1, 254, 201 1.?1 
Yo I de | 1,257,015 1.19 
22: Washington until UbEed S Nena FO ORO GUI S | 1,178,919 1.11 
23 | A II due UE Ie d M : 1,153,921 1. 09 
24 | Connecticut and Rhode Island................................eeeees. 1,146, 034 1.08 
25 | Nebot natok 5 Vict alah ta lc tala 1, 067, 387 1.01 
28 West Virginia adicional | 1,009, 344 95 
27 LOUISIANA. P —— TT 1, 009, 271 .95 
28 , North Carolina.............. (abu euet oA totes et t | 883, 904 . "4 
"WEE Pc A DTE | 760, 793 7: 
30 | South Carolina..................-- PECORE MOERORE | 716, 458 ts 
A ea e east e E LES eS 675, 332 .64 
SAEC UL 2. tee pcan xr | 558, 361 X 
33 | New Hampshire 0 AA ia 179, 985 45 
34 | Oregon .......... o adno Lg Mr em ed | 116, 310 42 
A A A rati leder epit ice UE 419, 726 . 10 
86 | District of Columbia 4 c———ÉE | 296, 443 . 28 
OF MODADA P C LC "HP" X Cr | 279, 431 . 26 
38 | Indian Teror aa pisco Si a dde : 268, 926 225 
A A eet ea MAS LE has eo, ges 262, 098 E 
Mis WRG TERR E NAE | 252, 861 24 
RE A G00 ocr A ciency in ates Maine tie a med | 173, 597 . 16 
42. DECIA WATE e A AERE DI dw ta RIRs 155, 970 . 15 
424 Nori DARGA a nee P e o da te 147,579 . 14 
4i VIN OW MOXI Ocie AA ved db iuexdeis au ens 108, 764 .10 
o osansa A 100,153 | 09 
4G: ATIZODR. dcos SN A asa 68, 585 .07 
47 | South Dakota vx id E Ebr RE Des EE 63, 203 . 06 
45-| AW. VOIITHE A A Saiten Ete 35, 945 | . 03 
A 25, 820 .02 
TOUR et esce ada iia | 106, $64, 973 | 100. 00 
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Rank of States, value of output, and percentage of total brick and tile products in 1908 
and 1904—Continued. 


1903. 

| Per cent 

kank. State. Value. of total 

| | product. 
l4 POUNSy] VENI) 3222s AS GL qud wean dt | $16,973, 772 16.07 
A lp fec ET — ¡ 14,120,041 13.37 
SA A 10, 291, 064 .74 
A | New VOR 354 iio Pest SEQ UID Mulssueeui av vede EVE D. SERES 7, 994, 174 7.51 
B. NEW Jersey EA A A A 7,101,713 6.72 
6: "MISSOUTEI Sis Coco eee Beer DRM DE LdeseUM edi d ei S EVE 5, 610, 206 5. 31 
A A A ene tend ania u te ta oe ohio ee 5, 113, 656 4.9 
Mc) SOW e A ues edegietarneeakonmin ces 3, 037, 641 2.88 
g- CR HIOPDIK 2 A CROP Ned a da 2, 782, 065 2.63 
NN ASENCIO ii alos 2,051, 132 1.94 
Lip COlOPBdO nates et orc beac O ePi oL Ud iE 2, 011, 411 1.90 
12.| MissBehUset[s...oeiseocole Sos cece xe Eu tiscES Rad beca Uu Od RM EE M dpi 1, 807, 849 1.71 
EA 356 O O obese veuunteecoucteecess 1, 708, 880 1.62 
Jt]: MICBIg ADS aiu taa 1, 662, 414 1.57 
MOM Virginia actos DIT EP 1, 650, 660 1. 56 
(S Pil (i E ———— e P 1,527, 008 1.44 
ITA CASAR a T 1, 463, 475 1.39 
I8 |. MaryInrid foes oe Sos O O A LE Le 1, 435, 566 1.36 
os AA Cp TN 1,374, 914 - 1.30 
20 | West Virginia A E DI ee os oe os QVE 1, 310, 060 1.24 
Td: Alabama e erne di 1, 304, 607 1.24 
22: WISCONSIN A a 1, 293, 810 1.23 
23 | Connecticut and Rhode Island. ........ooooccooocccccronnrcccrroonoos 1, 093, 619 1. 04 
24 Tennessee ci canem ie er A a awn IMP REEF CAO iR RUE eck 1, 072, 342 1.02 
20] Washington ue ST ARA A s RIVE C ME 912, 165 . 86 
26 |" Nebraska ooo a AS A RASA MEE 868, 028 82 
204i North CREOLHI roo zoe cheap ICI RIS Peu RN KEVIN DESEE ees 848, 264 SO 
28) LOUISIANE. ecc 813, 387 77 
OO.) MRIHe SS A PEE aa aN 677,182 64 
80: Mississippi. cco. co ov E EA RIA Oi sc dene eR uu tl ENa ieee uid | 662, 737 64 
3i Soüth Carolia AAA a a a ale E Et am 647, 368 61 
32 ATKRIISHN A eae ht hued des e nsu ede uae SE | 578, 346 55 
33 | New Hampshire see's dd | 568, 621 94 
E AA NL e DRE e Edi. d Ld A Deui 435, 084 41 
45 | OTON AA Oso ww vraies dae eps due spica etai ua da 425, 544 40 
S0 l Oklahomas A A RS 368, 955 35 
BI. MOHUIIB sicko wee EHE Foot A A A does | 329, 317 31 

38 | District of Columbia. A ene ence EE REM ud 319, 657 ; 

A O tal | 221,295 .21 
ADA DEAR Uc 203, 908 .19 
41 | Indian Territory: it A tle 166, 022 .16 
A A A | 164, 107 .16 
43. | NOW Mexico nas ii A ete Eee | 142, 039 .13 
44 | North Dakota ..... A A AS e a a 127, 085 ¿12 
45-1 Vermont bici arde ba A 111,001 . 11 
40| ATIZONAS as PT 109, 755 .10 
47 Nevada uiae ced uoi eee A A dee n e M dida 99, 905 10 
48. | South Dakota 1 cesta pote yee PPS bees Codec o 68, 825 07 
494 WYOMING eeen ioe e tete vus px uelut eed um e AM EI LR 22, 663 02 
Toi ecd maie aee Ce Eod E ..... | 105,626, 369 100. 00 


———— CB nr eg E m E E 
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While Ohio is the leading State in the production of clay products, 
in brick and tile products she must take second place, Pennsylvania 
being first in 1903 and 1904, with products valued in 1904 at 
$15,421,981, or 14.57 per cent of the total brick and tile output, and 
in 1903 at $16,973,772, or 16.07 per cent of the total; this was a 
decrease in 1904 of $1,551,791, or 9.14 per cent. Ohio is second in 
both years. In 1904 this State produced wares valued at $13,978,485, 
or 13.20 per cent of the brick and tile products, and in 1903 at 
$14,120,041, or 13.37 per cent. As pointed out heretofore, Pennsyl- 
vania's high position in this branch of the industry is owing to her 
large output of vuilding and fire brick, while Ohio's chief brick and 
tile products are common brick, vitrified paving brick, draintile, 
sewer pipe, fireproofing, and floor, wall, and art tiles. Ohio's leading 
position in the clay-working industry is due to her large output of 
pottery. The other leading States in brick and tile products generally 
maintain their relative positions, except lowa and California, which 
exchanged places, and Colorado, which was eleventh in 1903 and 
twenty-third in 1904. Georgia, which was thirteenth in 1903, rose to 
eleventh in 1904; Kansas rose from seventeenth in 1903 to twelfth in 
1904. 

HUDSON RIVER REGION. 


Probably the most interesting common brick producing region in 
this country is that along the Hudson River from Greater New York 
to Cohoes. Owing to the natural advantages of possessing clay highly 
adapted to the manufacture of common building brick and facilities 
for shipping by water to Greater New York—the greatest market for 
brick in the United States—this region has for many years been a very 
large producer of this variety of brick. The year 1904 was no excep- 
tion, and the following tables show the operations in common brick 
manufactured in this region in 1908 and 1904. New York continues 
to be the largest producer of common brick, marketing in 1904 
1,169,933,000 brick, as compared with 1,068,464,000 brick in 1903. 
Of this quantity 899,293,000, or 76.91 per cent of the total for the 
State, were produced in 1904 along the Hudson River, as compared 
with 798,254,000, or 74.71 per cent, in 1903. This entire region, 
embracing the counties of Albany, Columbia, Dutchess, Greene, 
Orange, Rensselaer, Rockland, Ulster, and Westchester, in the State 
of New York, and Bergen, in New Jersey, marketed in 1904 (practic- 
ally all of the brick going to New York City), 958,219,000 brick, 
valued at $5,624,914, or $5.87 per thousand. This was a gain in quan- 
tity of 113,719,000 brick, or 13.47 per cent, and an increase in value 
of $1,651,598, or 41.57 per cent. The average price per thousand in 
the New York portion of this region is $5.88, as compared with $4.69 
in 1903, a gain of $1.19 per thousand, which was probably the most 
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remarkable gain in any locality of the United States. In the New 
Jersey portion of this region the value of the brick increased from 
$231,413 in 1903 to $337,776 in 1904, and the average price per thou- 
sand increased from $5 in 1903 to $5.73 in 1904. Of New Jersey's 
product of 319,975,000 common brick the portion of the State included 
in this table, Bergen County, produced 58,926,000, or 18.42 per cent 
of the total. The output of this entire region of common brick was 
exceeded only by the State of Illinois, where 999,310,000 common 
brick were reported, valued at $5,167,165. Pennsylvania, the next 
largest producer of common brick, fell over 100,000,000 brick below 
the output of this region. Ohio, the next largest producer of com- 
mon brick, produced less than one-half of the output of this region. 
No other State produced one-third as much as this region, Indiana, 
the largest producer (excepting New Jersey, & portion of which is 
included in the region), furnishing 283,707,000 brick, or 29.61 per 
cent of the output of the region. 

Ulster County was the largest producing county, reporting 226,- 
452,000 brick, or 23.63 per cent of the total of the region, but the 
value of its product was exceeded by that of Rockland County, owing . 
to the higher prices obtained in the latter county. It may be inter- 
esting to note that there were only eight States besides New York 
that produced more common brick than Ulster County in 1904. They 
were: California, 256,898,000 brick; Georgia, 269,815,000; Illinois, 
999,310,000; Indiana, 283,707,000; Missouri, 271,370,000; New Jersey, 
319,975,000; Ohio, 455,936,000; and Pennsylvania, 856,963,000. The 
largest producing county in 1903 also was Ulster, when a product of 
190,981,000 common brick was reported, valued at $765,504, or $4.01 
per thousand. In 1903 ten States besides New York showed a larger 
production than Ulster County. 

The value of the common brick produced in 1904 in this region— 
$5,624,914—was greater than that of any State except New York, of 
which it is a part, Pennsylvania being the nearest, with common brick 
reported valued at $5,439,116. Pennsylvania was the only State that 
exceeded the value of the common-brick product of New York's por- 
tion of this region, and there were only eight States that exceeded in 
value Rockland County's output, and only ten States that exceeded 
in value Ulster County's product. 

The average price per thousand in 1904 in this region ranged from 
$4.83 in Rensselaer County to $6.86 in Greene County. In 1908 the 
range was from $4.01 in Ulster County to $5.57 in Orange County. 
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Production of common brick in the Hudson River district, from Cohoes to New York City, 
in 1908 and 1904, by counties. 


Quantity. 


1904. 

AUT 
OJ firms 
County. report- 

ing. 
AIDADnY oor eoe uve RV Edda EE ci Ic aeu Rte STE 8 
IS A eue Sales eile eos tate ee esa | 5 
DUO ROSS A DE oe he can nee Sawa E EN a 16 
A IR Ee esed Caes 2 
OPA RC uoo ei ee vea tud e et E D Ace dede 8 
Rensselaera MEET" A 6 
ROCEKIBHBÓ ooi oe 5k Ei a OU Eins | 31 
Ulea a dl a a tence 2 
Westchester a da ta 7 
Total for New York ..................--- eere 105 
Bergen County, N. J ................ cessere rre 11 
TOUR AA EE LES Dada corte Ger ed is S E SE c 116 


61,977 


226, 452 


Average 

Value. | price per 
thousand. 
$328, 500 $5. 30 
466, 000 6. 64 
850, 030 5. 63 
A A 6.86 
552, 064 5. 96 
252, 407 4.83 
1, 382, 316 6. 38 
1, 240, 296 5. 48 
215, 525 5. 59 


38, 525 


899, 293 
58, 926 


968, 219 


5, 287, 138 5. 88 


337, 776 5. 78 


5, 624, 914 5. 87 


a In order to prevent disclosing the operations of individual establishments the product of Greene 


County is included with Rensselaer. 


Quantity. 


A | ——————— 


1908. 
° N am ber 
P of firms 
County, report- 
ing. 
RIDAD da 8 
COI Dita lr anda 5 
DURO ES a eds 17 
a A ee eee nee O Nu EE ait. 4 
OFAnge ia SA RR 7 
A 7 
Rockland a e AA ERA 29 
Ulste e A 23 
Westchester AAA ERR Id PEEL pue dne | 7 
Total for New York ..............ooooooooononooo.. | 107 
Bergen County, N.J...... 0.00. cece ee cece cece eee eens 8 
"Total sce id dead REA aiite ni Mad eee 115 


Thousands. 


46, 000 
57,382 
143, 462 
28, 225 
80, 945 
17,504 
184, 255 
190, 981 
49, 500 


Average 
Value, | Pays per 
sand. 

$244, 851 $5. 32 
243, 707 4. 25 
667, 455 4. 65 
122, 625 1. 34 
450, 663 5.57 
85, 323 4.87 
921,511 5. 00 
765, 504 4.01 
240, 264 4.85 
3,741, 903 4. 69 
231, 413 5. 00 


8, 973, 316 4.70 
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PRICES. 


The following tables show the average prices per thousand of the 
various kinds of brick in 1903 and 1904, by States and Territories: 


Average value per thousand of various kinds of bricks in 1904, by States and Territories. 


COMMON BRICK. 


Nevada ..................-..-.. $8.96 | Virginia .............. Leer. $6. 35 
Wyvoming......se-92 o nes 8.92 | Louisiana 5.22% eee. E cue bee Reus 6. 29 
South Dakota .................. 8.22 | Indian Territory ............... 6. 26 
Delaware cs... tandas cours 8.17 | Missouri ....................... 6.23 
MOHÍIADS Lu e eam uo ob ed Es 8.01 | Massachusetts .......... LLL... 6. 12 
Idaho: eR ds ia 7.75 | Rhode Island .................. 6. 00 
North Dakota .................. 7.71 | Tennessee...................... 9. 98 
Washington................ sees. a AA 5.97 
OTEO A Re xs "o NOM 5.94 
ATIZONE sc dee tcanld ieee ch nbs oxide PSN A A 5.91 
District of Columbia ............ 7.23 | Minnesota Lus ieu a 5.91 
California eue sue ceu wa des ED AAA eed setae cuoi: 9. 87 
Arkansas 220. edewku e RE n 7.05 | New York ..................... 5.80 
O Gave aren E MU e f 6.96 | New Jersey .................... 5.76 
Oklahoma ............... os 6.90 | Kentucky...oooooooooommooomo.. 5.74 
West Virginia.................. 6.89 | Alabaa. consiste 5. 60 
New Mexico ................... 68391 OO wo rete ara e DE 5.59 
Nebraska ....................-. 6.80 | North Carolina ................. 9. 03 
Wisconsin ..................... 6.61 | Connecticut....... lll lll lll. 5.51 
Milan dos eiua exe teta 6.54 | Michigan ...................... 5. 44 
MAING assesses deu epi aw 6.46 | Illinois .....oooooonncoornrnno.. 5.17 
Mississippi ..................... 6.45 | Georgia. ...... lll eee eee eee ee 5.09 
Colorado ssoi wc sesso REGES 6.39 | South Carolina ................. 9.07 
A A obe tcu 06.90 RKunsusicssciaeww ves aida 4. 39 
New Haimnpshire................ 6.35 

Pennsylvania .................. 6. 35 Average for United States. — 5.97 

VITRIFIED PAVING BRICK. 

¡E A x Med EAS $20000:^ HINGIS occ ceed De mecetnitexerie $10. 30 
CalllOrliB e ex 15, 05.7. Minco i S ee e ie eR Rr ws 10. 17 
Washington.................... 16. 20 | CEDE uM M D AE 10. 16 
Monta. 2iis ese aras 16200: Marvin date 10. (8 
MAING. cecudes can Ris ReRaxe is 19702-) TOU ISTE ds toe eod ems 10. 07 
Kentucky cocos ec esc tas 14. 91 | Minnesota d————————À 10. Q0 
Massachusetts .................. 14.00 | New Mexico .............. lll. 10. 00 
Rhode Island .................. 14. Q0 | Mila sensatos necia 9. 90 
AMADA ien euren 13. 87 | Entornos as 9. 61 
New Jersey .................... ADA ENT s erus à a e 9. 00 
Michigan ...................... 13.28 North Carolina................. 8. 95 
New York ..... Xr REPOS 13:00 "Pau a o edis ees $. 81 
E 2. eee WERE A beatas c eae eei 8. 15 
West Virginia.................. T NESCIT EET rr 7.63 
Tennessee sor ad 11.80 Indian Territory ............... TH 
Pennsylvania .................. 10.72 Oklahoma ..............-eeees- 1.00 
MIPPIDIS 2o censeo do E ees 10. 46 


ir EIN 10. 38 Average for United States. — 10. 28 


CLAY-WORKING INDUSTRIES. 877 


Average value per thousand of various kinds of bricks in 1904, by States and Territories— 
Continued. 


FRONT BRICK. 


California. occu er RUE tess $24.89 | Arkansas ...................... $12. 00 
Massachusetts .................. 21,067 AMOS A 11.82 
lA IS 20. 51 | Indian Territory ............... 11. 66 
Washington.................... AAA RR tase 11.51 
Monta NA ica ts 19101 TO WD ed ete dees a 11. 42 
North Dakota .................. 18.07 | Colorado: 2.221 RR e 11. 39 
Nevada sii ess dap. 18.00 | New Hampshire................ 10. 80 
Minnesota ..................... 17.25 | Mississippl..................... 10. 73 
Marvlandi..iuesescece acces : 40:422 | GEO aaa 10. 72 
NANPA ot iens cce oue bateaceieds 16.36 | Louisiana ...................... 10. 53 
0 iocus psu DON a seus 16. 11 | North Carolina. ................ 10. 41 
District of Columbia ............ 10:12 AAA 10. 40 
Nebraska EA 2 JT5:00 Ulah dns 10. 39 
Rhode Island .................. 15.00 | Alabama....................... 10. 35 
Wyoming....... A c ad 15.00 | Wisconsin ..................... 10. 27 
Dela Ware toscana I4. AMI AA 9. 95 
New Jersey .................... 14.61 | Oklahoma ..................... 9. 77 
South Carolina................. 14.51 | Tennessee ..................... 9. 71 
West Virginia.................. 13:87 | MeN coses 9. 48 
NEW YORK dos 13.77 | KentuckVossis escort ccosia 9. 44 
Pennsylvania .................. 12.14 | IKBIBHS occ neo eee eae oes 7. 64 
Missouri ont ni esed 12.60 | Michigan ec e rm 6. 94 
New Mexico ..cocrecde ds 12. 22 
Connecticut.................... 12. 17 Average for United States. 12.80 
FIRE BRICK. 
MONA E Dix RAE $57.10 | Alabama. ...«s222 ce cer e nus $10. 37 
North Dakota .................. 34.53 | Arkansas ...................... 16. 10 
Oregon socorrista 32.63 | North Carolina................. 15. 97 
Washington.................... 31:97 | Teräs Mec 15. 24 
O «cori e ope TU DP E DCN 28. 85 | Maine co. guck ds pae RS cus 15. 04 
New Hampshire. ............... 21.21] IOWR AAA EEED e ex 15. 00 
Colorado ...................... 29.80 4 OO ii eS E RIS 14. 85 
Connecticut ...................- 29:09. | Floda si Sons e eue pae STIS 14. 08 
ew Jersey coc ococscE oxi 22:86 | Utali.zi usines eR x IRSPELS 13. 60 
California... user res 22.80 | West Virginia.................. 13. 19 
Maryland...................... 21.21 | Michigan «...e eene 13. 00 
Busetts:— ssec Less 20-83 | IllinolB A A 12. 83 
Oklohoma ..................... 20. 00 | Tennessee ..................... 12. 12 
South Dakota .................. 20. 00 | Indiana........................ 11.56 
Pennsylvania .................. 19.88 | Kansas .................... s. 11.36 
NOW York A roras 19.29 | South Carolina ................. 10. 94 
MiRBBOUF] A e esee 19. 04. [Georgia cocoa isso conos 8. 12 
AAA emos see 17. 73 
Indian Territory ............... 17. 62 Average for United States. 18.68 


Kentucky ................---.- 16. 61 
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Average value per thousand of various kinds of brick in 1903, by States and Territories. 


COMMON BRICK. 


Wyoming.......-0-0-0---00--0 $8.95 | New Mexico ................... $6. 35 
Nevada. dciuscv sienes 8.82 | New Hampshire................ 6. 30 
Delaware rada is 8.73 | Missouri....................... 6. 28 
South Dakota .................. 8. 17 | -Louls8H8 «oo cro e e re 6. 20 
North Dakota .................. 7.86 | Tennessee...................... 6. 08 
Montana coi estada sc 7.78 | Minnesota siena aia 6. 07 
Oregon AA tiewcdecaace Lalo ONO ca Scene te Yolen 6. 04 
Washington.................... 7.65 | Mississippl..................... 6. 03 
District of Columbia ............ Toba | TOXHS- cortina 6. 03 
Idaho 22200020506 mesh EG 7.45 | Rhode Island .................. 6. 00 
California. ..................... (ido: | Florida S iui EI A eR 5. 94 
Oklahoma 2:52 hes costae? Cee Uta assessed cts ote ecm eaters 5. 92 
ATIZODR AE E 7.24 | AlabBSmB8. sico ca 5. 84 
TOWA eco ne eicere cas 7.08 | Michigan... olco Xr tes 5. 80 
Arkansas ...................... 1.04 T Indias... 2: 9 eem eete dese 5. 76 
Colorado ie svodocix socios 6.73 | Kentucky oscense 5.59 
Nebraska T "—— 6.66 | Connecticut .................... 5.57 
Pennsylvania .................. 6.66 | New Jersey .................... 5.51 
D A EE elses co as 6.65 | North Carolina ................. 5. 33 
Maryland...................... 06-02. t IDOS «aseo ts os 5.31 
Wisconsin ..................... 6.57 | Georgia. Li... 2 2ccseenscaccen 5. 06 
NIONA Li sce uocis eke 6.56 [Kansas ooo REI ee ies 4.97 
West Virginia.................. 6.55 | New York ..0ocococeccrioiónsios 4. 96 
Indian Territory ................ 6.54 | South Carolina ................. 4.91 
Massachusetts .................. 6. 48 
Vermont. ecos oo ias 6. 39 Average for United States. 5.97 
VITRIFIED PAVING BRICK. 
Idaho er aan $20.00 | North Carolina................. $10. 00 
Montana. id 18.00 | Missouri ....................... 9.75 
New Jersey .................... 15.83 | Minnesota ..................... 9. 62 
Kentucky..--12. 005255224 I5:201| Texas cuna asii co mecs 9.53 
Calorias 15.00 | Pennsylvania .................. 9.51 
South Dakota .................. 15.00 ; Maryland ...................... 9. 46 
Mslne. ie bd sia depa 14.96 | New Mexico ................... 9. 24 
Washington.................... 14.78. | OM «52 soni nacos 9.17 
Michigan ........... .......... 13.27 | Oklahoma 0 cla 9. 00 
New York A os iose ecu. IS-ll.] o AAA idae deas 8. 92 
Wisconsin o ciones 1200 | Alabama. lista cata 8.85 
West Virginia.................. 11.13 | TennéesB60.. o ses p Roe 2s 8. 85 
Georgia ieu uo oe ped ES 10.93 | ArkansaB-...zo o ho bz 8.50 
lowa da 10.62 | Nebraska ...................... 8. 30 
UNDOR ces 10.52 | Kansas cateo tic ase 7. 96 
Colorado. ase cick ga c eR wA 10. 43 
Rhode Island .................. 10. 43 Average for United States.. 9.86 
India. oss. Lune necis 10. 09 
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Average value per thousand of various kinda of bricks in 1903, by States and Territories— 
Continued. 


FRONT BRICK. 


Oregon ................----eee- $26.07 | Ohio .................-.. s $12.41 
12. 02 


Calitornia...................... 25,83 | Texa coo cc ozrsiei Dec b 
Montana. o Rex CERE ES 24.52 | New Mexico ................... 11. 99 
Connecticut... orco roca 23. 00 | Mississippi ..................... 11. 98 
South Dakota .................. 20. 00 | Minnesota ..................... 11. 40 
Massachusetts .................. 19. 98 | Illinois ........................ 10. 93 
Washington.................... 19.22 | North Carolina................. 10. 74 
Nevada... EE 18. 53 | Colorado........o.oo.oooooooo-. 10. 70 
Delaware ...................... 18.071 IOW cx scie A 10. 60 
MIPEIDIB 856-065 or eb RSS x 16.08 | Tennessee...................... 10. 49 
New Hampshire................ 15. 47 | Arkansas ........ —— 9. 88 
District of Columbia ............ 15.24 | Indiana........................ 9. 36 
Rhode Island .................. 15. 00 | South Carolina ................. 9. 33 
Maryland socios siria. 14.84 | Wisconsin ..................... 9. 25 
North Dakota .................. 13.173. Vah anal o qur oe ue dese 9. 17 
Nebraska MSRP 13.58 | Maine .....oo.ooooooooooomoooo»- 9. 13 
New York ..................... 13.93 | GOO ceo sce te ea 8. 83 
New Jersey .................... 13,391 Michigan: 2225229 pP PTSSS 8. 54 
Indian Territory................ 13:33 | Kansas da ae 8. 31 
lidah eee nr eenen ee b caes 13:22 (Alabama id 8. 05 
Pennsylvania................... 13. 11 | Oklahoma ..................... 8. 00 
Miou sessar dean ushee z. 12.74 | Kentucky o edi eR hoE 7.83 
West Virginia.................. 12. 48 

Louisiana ...................... 12. 44 Average for United States.. 12. 48 


It will be seen from these tables that the average price per thousand 
of common brick ranged in 1904 from $8.96 in Nevada to $4.39 in 
Kansas, the average price for the whole country being $5.97. The 
low average in Kansas is probably due to the strong competition in 
the manufacture of brick in the gas belt and the low cost of burning 
brick by the use of natural gas. In 1903 the price ranged from $8.95 
in Wyoming to $4.91 in South Carolina. The average price for the 
whole country for common brick in the two years was exactly the 
same, namely, $5.97. In 1903 Wyoming was second, with an average 
of $8.92; South Dakota third, with $8.22; and Delaware fourth, with 
$8.17. These, however, are all small producing States. In New 
York, which was next to lowest in 1903, with an average value of 
$4.96 per thousand, the price increased in 1904 to $5.80. In the large 
* producing States, with the exception of New York, the changes in the 
average value per thousand have not been great since 1903. In 1904 
the average price in Vermont was the same as the average for the 
whole country, namely, $5.97. In 1903 Rhode Island and Florida 
were equally near the general average of $5.97, the former being $6 
per thousand and the latter $5.94. On the whole it may be stated that 
the highest prices for brick prevail in the far western States, as 
might be expected. 

In 1904 the average price of vitrified paving brick ranged from $25 
in Idaho to $7 per thousand in Oklahoma, the average for the country 
being $10.28. In Illinois the average price most nearly approached 
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that of the entire country, it heing $10.20 in that State. In Ohio, the 
largest producer of this variety of brick, the average price was $10.16, 
and in Kansas it was only $7.63, which was practically the lowest, 
owing to the fact that Indian Territory and Oklahoma are small prc- 
ducers of this variety of brick. In 1903 the average price of vitrified 
brick ranged from $20 in Idaho to $7.96 in Kansas, an average for 
the entire country of $9.86. 

Front brick ranged in value in 1904 from $24.89 in California to 
$6.94 in Michigan, with an average of $12.80 for the country. The 
general average was most nearly approached in Pennsylvania, where 
it was $12.77. In 1903 the value ranged from $26.07 in Oregon to 
$7.83 in Kentucky, with an average for the whole country of $12.48, 
the average of West Virginia being the same as that of the entire 
country. 

The average price for fire brick, the figures for which were collected 
for the first time in 1904, ranged from $57.10 in Montana to $8.12 in 
Georgia, with an average for the United States of $18.68. The 
extremely high prices are in States where the product is small, and 
hence have no very great effect on the general average. In the larger 
producing States, such as Pennsylvania, Ohio, Missouri, New Jersey, 
and Kentucky, where the prices ranged from $29.86 to $14.85, the 
State with the average nearest to that of the general average was Mis- 
souri, where it was $19.04. 
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- POTTERY. 
INTRODUCTION. 


The year 1904, as shown by the figures returned to this office, was 
not as satisfactory to the pottery trade, judging by the value of the 
output, as the year 1903, the production showing a slight falling off 
from that year. This decline, which occurred almost exclusively in 
the manufacture of C. C. and white granite wares, is probably due to 
the reaction caused by the pottery boom of 1902 and 1903, and was 
foreshadowed in the 1903 report. 

The production of these wares fell from $12,563,512 in 1903 to 
$11,791,821 in 1904, a loss of $771,691, or 6.14 per cent. The total 
number of firms reporting these wares also decreased in 1904 as com- 
pared with 1903. 

The total value of the product fell from $25,436,052 in 1903 to 
$25,158,270 in 1904, a decrease of $277,782, or 1.09 per cent. This is 
the first year since the Geological Survey began a canvass of the 
industry that the product has shown a decline in the value, having 
increased from $7,455,627 in 1896 to the maximum in 1903. That the 
decrease was not caused by an abnormal increase in the imports of 
pottery is shown by the fact that the imports in 1903 were, china, 
plain: and decorated, $11,131,811, and in 1904, $11,188,290, or prac- 
tically the same. In 1903 the imports of these wares showed a large 
increase over 1902, when they were $9,511,608, showing an increase in 
the white ware alone in 1903 of $1,620,203, or 17.03 per cent; whereas 
-in 1904 this increase was only $56,479, or 0.51 per cent. The increase 
in the value of all pottery imports in 1903 over 1902 was $1,657,167, 
or 17.32 per cent, while in 1904 the increase over 1903 was only $42,540, 
or 0.38 per cent. This would lead to the conclusion that this industry 
simply suffered from the slight decline in the general prosperity of the 
country during 1904. 

In 1903 the gain in the pottery industry over 1902 was $1,308,599, 
or 5.4% per cent, the value of the product in 1902 being $24,127,453. 


PRODUCTION. 


The following tables show the value of the pottery products of the 
United States, by varieties of products and by States and Territories, 
In 1903 and 1904: 

H. Doc. 21,59-1———56 
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Value of pottery products, by varieties of products in 1904, by States and Territories. 


PLAIN. 
| Whitegranite, 
Red Yellow and is e e 
State, earthen- ¡Stoneware.! Rocking- |C. C. ware. | ras nb China. 
ware. ham ware, reous porce- 
Jain ware. 
Alabama.................... $2, 330 A edenda ex aM A 
ATKaNsaS....oooooomoonmono.s. (a) ZU. A PE A PP 
Calor. sia 37, 675 e A A Decade ceo liess hes. 
Colorido sn 3, 300 " NM Petr oie veo CE p 
Connecticut................. 17, 600 IN A E E A actis eue AN 
District of Columbia ........ a O A ict oe celle eee era | bl 0m 
GOOTRIB in 7, 258 E A A A e E cst ae 
TIMO rs 24, 250 777, 696 C) A Pac ttion geen ne oh A 
Indlins..l2lezsewz meer xe 4, 300 OL OU AAA ls ctetuer Ed (D) ^ "diei. 
LOW asia diia rodada 9, $00 OU; 200) A A A awceeue se 
A A o MET A A IUE: A 
Kentucky, doit ee Ere 20,171 19455412 A A e C nue A 
Louisiana .................. yl rrr A howe ocmckaee ste 
Miihe O ce [by ^ A O E O ur 
Maryland ................... ¡EA A $150,509 |.......... 
Massachusetts 1............. 133, 594 21, GAO PME (D. A A kde oe 
MOI RUAN cs AAA O A wets torsees acs easduodtis 
MittlesOUL re doe eoru (^) (^) A IN Jaren IUIS Bises PRI eR 
Mississippi .................. (^) CEU MUN. O OA or 
MISSOUI PL: 2.05 decae gees oni 7, 749 GL, Stes sr escceakes O erue dH nose ea. 
Montante.........0cee cee aeee (EE creen C acm ed 
New Hampshire ............ | O hada Oana ar lad AA tices ie etal A taa 
New Jersey ...oooonomooomo.. 18, 000 RE CMS $325, 909 259,023 ¡ $357,594 
NOME YOTE cuc e eene 33, 650 41.131 | QU) c uod ce vade en (^) (^) 
North Carolina ............. 638 DA a add becca GS AA A onl wwateewiek 
ONO eas we ae eee Ke hees WIS 136, 794 1,013, 539 $178, 817 | 422, 630 2,653, 374 294, 200 
ICO di (^) P NNI ror PEL EMITE PR 
l'enusylvanin............... 127,250 371, 096 (b) (b) 178. 309 (5) 
South Carolina.............. 2, 487 peo qoe DM Pun APER TECTUM A 
TENNESSEE vea ie 2,450 rs e A A AA ROM 
EX AS td tiie pna eig 6,611 S9 DE M aces ec A A e qe dre SES ILE E EAD 
A ek E wet CY + E E Maes Ses areata ye bia O A ha ne EN RS 
VITEIBIR ooo los e deosesds (^) (b) o A A E E E ARA 
WashinglON.....ooomcoomo... 2, 600 19:400: 1-227355 A A meti see's aa es 
West Virgini&..............- eere 18,923 oii. 4x ex (b) 300, 000 1.......... 
Wisconsin .................. v f X uc c A S TT 
Other Statesd....... suu... 20,962 | — 401,817 57,525 | — 105,800 338,301 | — 244.456 
Total plain. ........... | 696, 676 | 3, 359, 575 | 236, 342 | 854, 389 3, 880, 607 | 896, 610 
DECORATED. 
A O AA A | oo | MICE | $232, 000 |.......... 
Massachusetts .......... esu. C2 MERE A HER REOR [parate AE wl 
New Jersey cinc (B) uoce DON si 1,021,576 (5) 
INOW YOR qc E A A ces leeustes ates ES a LM UE Y TA 
ONO: cues ae ocbeot pete cte d $25, 540 $50, 5 (^) (9) | 4,534,924 | $220,252 
Pennsylvania............... Det! leowede yeas COV. ple beers ures 529, 000 (5) 
WOosE NATETWEIB ei s A td aetema AA (v) i 9002. 0 EY A 
Other Statesd ,.............. 28, 234 950 ELAT rd ee 82,073 | 466,651 
Total decorated....... 59, 049 51, 450 54,477 | Sue uv c need de | 6, 955, 510 686, 903 
Grand total ........... 756,625 | 3, 411,025 290,519 | — S834, 389 10,836, 117 | 1,583,513 
Per cent of total elay prod- 
NCUA eet MEM E .58 2.600 id. .65 8.27 1.21 
Per centof pottery products. 3.01 13.56 1.16 43.07 6.29 


3.40 | 


a Plain red earthenware for Arkansas included in Arkansas miscellaneous. 

bIncluded in Other States, 

c Plain vellow and Rockingham ware for Illinois and Maryland are included in the miscellaneous 
column of each of these States. 

d Includes all products made by less than three producers in one State, in order that the operations 
of individual establishments may not be disclosed. The total of Other States (plain pottery) is dis- 
tributed among the States to which it belongs, in order that they may be fully represented in the totals, 

e Deeorated red earthenware for Massachusetts included 1n Massachusetts miscellaneous, 

f Decorated china for New York included in New York miscellaneous, 

g Decorated C. C, ware for Ohio and West Virginia are included in the miscellaneous column of each 
of these States. 
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Value of pottery products, by varieties of products in 1904, by States and Territories— 


Continued. 
PLAIN. 
, mone 7 
china, , | Porcelnin . 
State. delft, and Saan electrical e Total. 
belleek ` supplies. ES 
ware. 
| | o ns M mesas. ` 
Ala DAMA A A A E A A A II 81.512 $32, 533 
ACER TSUN cc ove ta la A O A A 1,000 21, 250 
Mn ME NENE PINE (b) (b) 14, 000 71,718 
COLIOPEGOO a tio ata APET E EE EE 745 24,870 
Counectiéut A row obse ease abt tees poc (5) | 13, 248 69, 575 
District ob CoLlnmnuiilu E d ies ta Ca 10, 017 
(CONLIN, so7 ec deat et aeons ——— te aiuti ed eo addat dada S oS 22, 057 
A ld meme mateo ne —————— — — — I — Á | 27,730 829, 696 
MA O E Ede Rue Md dpa ea qo $425, 000 | (Dy. eee ieee 703, 691 
[OW dE e cuta rane A A citu a tL ue laesi runi pan Eaa aa 2, 084 68, 134 
EA O ue etu A mp EDS 9 
WHC A A E N E es AEE 157,613 
IET R E A E S sos 2, 204 
MaE RE ES De A, Ux A AA (€) 
A AAA O A uq beeen Pr bibl ue aped ee bee 6, 991 170, 931 
M uSSRCHUNSCIUS. canos ren Rem ae Re RR Oe ERI REV US ea nt (^) 4, 382 226, 362 
DEORE UL Ges ace rac statis to ie eS Bleu wee s atre ce bea us arcade ote Woke Saa p eaaa 3, 000 43, 621 
A A Le tu E DIE CEU iA oL a uel useless uM Ou du eau c 
MASSISSIDDI, De ase eaa dues eet eben ape athe rre combo A PA 14, 701 
NLISSQUEE Sect ofa IA MN ls ERE, (d) 1, 491 70,518 
SÓN VIDA is ¡AR PARO IM t MR (c) 
New EIEIIDRBITU AA AA A A nir fuat Lu (b) (^) 
NEw JENE ———— eon euscees eeu cece. $111,000 | 2,468,621 8302, 293 103, 128 4, 384, 237 
AS A A A tea EE (b) 438,792 62, 276 1,011, 528 
North Caroling. icol ir su ovo epe iaa ¡AAA cp PCR IS EMITE ME 14, 000 
ONG 6s aoe ces nacio e e T | IA (e) 557,027 | 1,034,581 | 6,291,272 
Oregon. A A ae th ce A AA bor (€) 
Pënnsyl tanja sorda ———JA—— O casa atostens 3, 500 855, 536 
A A A O lactase 15,575 
TENNESSEE e o roms E 35, 600 151,5 
dE RAI A Mur c AIR E 30 106, 501 
A PS E PAPA PR AAA OR e) 
ESAE REO A ba ee PSE A (b) 9, 584 27,664 
AM s DUE A ok ee Seale A wl Sande EIE E t 22. 000 
West Virginia 20 oe UR de rares Roc ee wd lees a uie e (b) ""Luocleweiuuis 3, 101 492, 024 
AVISCOHSIE. deni yes ru REIS ERR E rx IN este et e A AA EE SEE 11,325 
Other StHteN O ue gon S CES AY E RETE 281, 004 133, 340 15. 000 f 416, 492 
Total plain 1... AIRE Se ' ]11,000| 3,559,625 1,431, 452 1, 343, 253 16, 369, 529 
DECORATED. 
l 
MATT mrien ienei a ie eE conan teat | See ee eee eee $232, 000 
NE A EM Va iS rcs e RE EISE ME Pete: £61, 953 61,953 
A A A ed aat d dari eciam d $51,500 : (D) E wes 5, 560 1, ^65, 516 
NOW AUTE A pu eee esae x usui es eus quaeso Mise oM ais d 273, 110 273,110 
A Uinweee ees ue ees AAA eee a weeks 493,333 | 5,378, 026 
a A IN ARI wc ME 544, 346 
West Vire INIA MEM QUAMUIS bes AN cect? CU779046 573, 181 
Other States es s6 cat ieee de | 8250/27907 1 5 a ca ess | 49, 000 g 160, 609 
Total decorated ............Leesues. | 581,500 O NDS 903,202 | 8,788,741 
Grand total ero DO UELUT EE 162,500 | 3,585,375 | $1, 131. 452 , 2,246,455 25, 155, 270 
Per cent of total clay produets........... 412 2.74 1.09 1.72 19. 20 
Per cent of pottery products.............. .04 14.25 5. 69 | 8.93 100. 00 


aInclnding art and chemical pottery, bread toasters, faience, Flemish ware, Hampshire pottery, 
pun door and shutter knobs, shuttle eves and thread guides, filters and filter tubes, porcelain 
) 


ardware trimmings, porcelain-lined cooking ware, 
Teco art pottery, tobacco pipes, toy marbles and banks, turpentine cups, and washbuards. 


bIneluded in Other States, 
cIucluded in f ($416,492). 


d Porcelain electrical supplies for Missouri included in Missouri miscellaneous. 

e Plain sanitary ware for Ohio included in Ohio miscellaneons, 

f Made up of State totals of Kansas, Maine, Minnesota, Montana, New Hampshire, Oregon, and Utah. 

v Made up of State totals of California, Colorado, Connecticut, Minois, Indiana, Louisiana, Minne- 
sota, Missouri, New Hampshire, Oregon, Vermont, and Wisconsin, 


ins, stilts and spurs for potters! use, souvenirs 
U 
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Value of pottery products, by varieties of products in 1908, by States and Territories. ^ 


` PLAIN. 
White granite, 
Yellow and: pete 
Stoneware.| Rocking- | C.C. ware. E ware, | China. 
iam ware: and semivit- 
reous porce- 
lain ware. 
82 7 A A AA A 
AAA AA AS, PA 
A A uso am We O A PO 
(a) AN A PA 
I GN Wiech aes bal An ai omens URN 
iB A AS: TA as DOPE 
662, 363 (a) (a) e E 
MAA PA d) — Lol 
E ME a A ENDO POSEEN O A A 
2i O20 A A E A ea MR E NEA E 
DAY NAAA lover eR A A | wn iw o Ras dad 
ANS CN. EARS NORRIS RI eR nM 
EC MS. W ARMOR $161,000 |.......... 
96. BIO ol 3 da EDEN. E 
ac figs stare ee tee ek DOO AS UR RH 
| Aa Fo PSOE" A RUN NR 
| hie t: d CE A PC A 
50,408 | (6) | $109,009 | — 386,934 | $371,900 
952, 351 (a) (a) (a) (a) 
D ES AA CYA A PASEO A PA 
960, 623 $222, 904 119, 639 2,676, 069 166, 510 
o A AA A A AA 
393, 494 (dj. EI 286, 398 | (a) 
NA A A PE 
| AREA AN Lites O AO 
89, 347 | (a) (d ero cea pod 
| EIN (a) | To y te os Me 
O A A A A AA 
16, 600 | MS (a) 303, 200 |.......... 
Eo idas Wl 128,092 | 212,764 | 311,712 
| 3, 185, „119 | 395,694 | 956, 760 4,026,365 | 850.152 
DECORATED. 
E” TN O ap. tt): a a da 
A A E O A ee ee $289, 000 |.......... 
ee ORS DE ee Oa se a 1,198,958 | $133,791 
$141,551 |............ 2, 4, 005. 011 98, 760 
O ACE Mn SUUM 749,796 | (a) 
A E PR 750, S78 |.......... 
6.442. AA 52, 500 130, 908 303, 799 
148,023 oae sees us 395, 336 7,114, 551 835, 350 
3,333, 142 $325, 694 1, 352, 096 11, 140,916 | 1,686, 502 
2.54 E. 1. 03 8.50 1.29 
13. 10 1.23 5. 32 43. 80 6. 63 


Red earth- 
State enware. 
Alabama.................... $1,216 
AIKHÜSHNB..:-2 s ar n a a) 
California................... 27,882 
Colorado .................... 6, 264 
Connecticut................. 13, 550 
District of Columbia........ 10, 554 
a O ME 3, 972 
TIO ii i RE daa 27, 685, 
TUNCAY ern aru xxSEEEE 9, 700 
TOWA S eck xl rry RYE 4, 300 
Kansas........... A ja a al 
Kentueky................... 19, 207 
Louisiana. ccsdencckceece cas (a) 
MBIIBILIOLIN Ho See hie IS EN A 
Muryland................... 14, 928 
Massachusetts .............. 111, 542 
Michigan ................... 42, 007 
Minnesota 2... ecce eee cases (4) 
Mississippi .................. 580 
Missouri ta 6, 697 
MOTA al (a) 
New Jersey ...oooooomoomooo. 14, 500 
New YORK S infa ede Raw 29, 959 
North Carolina ............. 612 
ONIO S20 eos dace ti deir id 94,591 
OTELO 4-43 fcc eect ase EE (a) 
Pennsylvania............... 133, 391 
South Carolina........... 2,*40 | 
Tennessee .................. (a) 
EXA AA E 6, 789 
AAA E 5, 300 | 
Vermont vue sei (a) 
WAPI ocurre (a) 
Washington................. (a) | 
West Virginia............... [oua dou pit 
Wisconsin... ce... ee eee eee 12, 386 
Other Statesd............... 31, 008 
Total plain............ 631,760 
Colorido cari (e) 
A AR (a) 
Maryland A ke rt (e) 
Massachusetts ....... 2.0.02 (e) 
New Jersey ...ooooooommmoo.. (a) 
A Ete wees $28, 970 
Pennsylvania ............... 5,150 
West Virginia...............]- eese 
Other Statesd............... 32, 295 
Total decorated 66, 415 
Grand total ........... 698, 175 
Per cent of total clay prod- 
MOUS A A CAEN .93 
Percentof pottery products. 2.74 


a Included in Other States, 


b Yellow and Rockingham ware for Maryland and New Jersey are included in the miscellaneous 
column of each of these States, 

cC. C. ware for Massachusetts included in Massachusetts miscellaneous, 

d IneIudes all products made by less thar bre cur ai in one State, in order that the operations 
of individual establishments may not be disclosed. 


tributed among the States to which it belongs, in order that they may be fully re 
e Decorated earthen ware for Colorado, Maryland, und Massachusetts includ 


columns of each of these States. 


The total of Other States (plain pottery) is dis- 


resented in the totals. 
in the miscellaneous 
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Value of pottery products, by varieties of products in 1903, by States and Territories— 


Continued. 
PLAIN. 
ha Porcelain. 
china, 2 . orcelain 
State. delft, and car -| electrical pies Total. 
belleek Bre: supplies. der 
ware. 
Alaba mA er a A T $23, 320 
ATMA 2o La bz A CROCO e EP DER TE RUP LE pc mde eara B Ce RR e ERA Hee eO RR 11, 600 
Cau HOP o TOY. oh erick he A $11, 738 49,478 
Colorado A o e dag wow A A A eds 112 33, 230 
Connecticut........ A A O aded (*) 19, 000 77,25 
District of Columbia. AA AA A A D RARE EON 10, 854 
Georgía........ c OV cp rn Mur Nen pp CHOSEN 200 22, 142 
INO" cete os meri c cre opos me ixi tale scatet Mau Era de as 10, 600 26, 914 
Indiana ruere A E E ETAT (€) (Oy, — A 510, 658 
IOWB. A A A SI | raise ac eua. 2, 840 55, 762 
TL Mr" ETT 23,529 
SA Ex RR mon rx MU CR D 139, 827 
A o roD AE EA mater caasa aA CR ste E a IRR EU Lad de ab in d (4) 
A ausis sedes Dias en frc dod pea dads pata icula Sabre ea d) 
O A C Re ERREUR O A qa ERR a 6, 827 182, 755 
MassachusetlS . 2... ccc cece ee eee cence eee A A O 75, 923 214, 305 
AI e Be qu he eee eres oe EI EE Sak aden eats dauid eu 6, 000 48, 007 
O A ex CR ECEEYMPI E E RETSS OPCIONES, PME oe n E (d) 
MissIsslppl...eseeeeceeeee ceres vr adess ake A a me sore ru erue 14, 295 
WEISSONIT cohetes a vex Rad debet wee caa bot x e e De ERES RR (e) 600 50, 601 
Montana ............. a mE RN EIE UPS (d) 
Ada AA ewe A A iuuat a otis (€) (d) 
NOW JOTSOVS eros peak vr b E rx EE tenses $71,000 | 82, 774, 484 S345, 398 126, 828 4,590, 477 
New os Deets MeN Rt. (c) 474, 842 38, 731 951, 636 
North Carolina ..................... eee ee ETE RUNI MT. oM ME ar MR 14, 232 
OT voe ks tus ciu Pto de bes see seas ve eara mi ies (b) 486, 740 786, 024 5, 813, 130 
Oregon ....... €———— ———á— — ———— — P — € wedeen (4) 
Pennsylvania ................ MEE REN NOPHOTO 144, 414 |............ 9, 361 1,071,511 
South Carolina 2.2.0.0... 2.2 cece eee cees PEE NUNE EAR ere rete re A greed RNV ET 9, 827 
MIL. AA A mM Ne A AN 19, 074 114,174 
Texas....... —————————— A NA a es meee EN 97, 666 
AA A A AA A A 5, 300 
Aermolit sicci sire rex aan a x d ET v stes ades luus ete mae ke eost a art cd (d) 
Virginia ........... Sg ee Raise A A A so dues pepe eu soie 12, 086 22, 686 
Washington cin al waalaewt Gel A A A 16, 100 
MD A A ek d acier ex (C) ^ A WalsNss EO E ees 497,622 
Pi AA var Fe ete E Ro duced AAN oe Ie Crane Mr epa bane al reete ios e wean 12, 386 
Other A A AAA 422, 065 . 118, 000 9, 000 J 442, 466 
Total plain .................-.eeeee- 71,000 | 3,340,968 | 1,464,980 | 1,130,947 | 15,983, 740 
DECORATED. 
COIOTROO de ehe e AGO E S ace waa ade e atc ona | O contes eaae 823, 639 $23, 639 
ANES ELOI e IS S io case ek Wace A es wesw iu E che Vidas Ea S ada 72,819 
Maryland E evecare eos cues aca A A vem ed eeu dca 1, 500 290, 500 
Massachusetts cocinan li 86, 531 585, 531 
New Je on nd a (9) e Ne vices 36, 400 1,724,740 
O Rogers NIC UE EMO A A 657, N29 5,274. 057 
Pennsy Ivan cari vica asad muc nnn dn E MER NETUS 1, 23% 802,041 
A A PO A | iue poe Roa a d T50, N78 
Other SUUS. ocio ed e Eau zi RE dx a te rar ce o aen $21, 300 p 63, 200 h 4260, 16s 
Total decorated .................... (9) 21,300 | acá 870,337 | 9,452,312 
Grand total......................luu. $71,000 | 3,362,263 | $1,464,980 | 2,001,254 | 25,436,052 
Per cent of total clay products ........... .05 2.57 1.12 1.53 19. 41 
Per cent of pottery products ............. .28 13.22 5. 76 7.87 100. 60 


| 


a Including art and chemical pottery, Easter ware faience, Flemish ware, Gueby pottery, Herty 
turpentine cups, porcelain casters, filter tubes, door and shutter knobs, shuttle eyes and thread 
guides, porcelain hardware trimmings, pins, stilts and spurs for potters’ use, tobacco pipes, toy 
marbles, washboards, and white-lined earthenware. : 

b Sanitary ware for California and Ohio is included in the miscellaneous column of each of these 
States. . 

c Included in Other States, 

d Included in f ($442,466). 

e Porcelain electrical supplies for Missouri included in Missouri miscellaneous. 

f Made up of state totals of Louisiana, Maine, Minnesota, Montana, New Hampshire, Oregon, and 
Vermont. 

g Decorated bone china, delft, and belleek ware for New Jersey (which is also the total for the 
United States) is included in New Jersey miscellaneous. 

h Made up of State totals of Connecticut, Indiana, Louisiana, Minnesota, Missouri, New Hampshire, 
New York, Oregon, Vermont, and Wisconsin, in order to prevent diselosing the operations of 
individual establishments. 
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These tables show that the total value of the pottery products was 
$25,436,052 in 1903 and $25,158,270 in 1904, a decrease of $277,782, 
or 1.09 per cent. In 1903 the gain over 1902 was $1,308,599, or 5.42 
per cent, and in 1902 the gain over 1901 was $1,663,593, or 7.41 per 


cent. 


As in previous years, the white ware, principally for domestic use, 
composed by far the larger part of the pottery produced in this coun- 
try, although the more common ware, such as earthenware and stone- 


ware, has a more general geographical distribution. 


The following tables give the value of pottery products as plain and 
decorated ware made in each State in 1903 and 1904, by States and 


Territories: 


Value of pottery products of the United States in 1904, by States and Territories. 


State. i Plain. 

¿a EARE E E A A aa baw E OEE aes $32, 533 
Arkansas................- m E ERIPUIT 21, 250 
A Sa sce Ea a sow t LE UE MD LEES E Ete 71,718 
COLOTAO: curso al iD oa ear 24,870 
A A NA ON 69,575 
District of Columbia lc dra ds aos a 10, 017 
COL A A erae eg ee 22, 057 
TOUS rasta tee cen A O MU LIU REA reas 829, 696 
Indiana os See obi A A E ELLE 703, 691 
TOWN A iibi cdd d eed ME NE e , 
| ILU a a tds d (a 
KOontueky A A aee ad Uni eie 157,613 
Louisiana eri ds e esit eteetou sv des A e edd fee. 2, 204 
Mi aa LL E rcd. (a 
Maryland ia ET THE 170, 931 
MüSSHCIUSOLIS nl A A ba dads ada 226, 362 
Michigan SS a 43, 621 
AN A s eee wot ES en (a) 
Mississippis dere smcensvoltiwed dese RE eise, Aon e RE eae wees 14, 701 
MISSDUTI S e eS eus Potato sae a ene la ERE avi duse RA er Een 70,818 
A Sca qp UD edu ein cme E et edt M ( a 
NOW Hain psiirGs A A ewer eau (a 
NEW XJTOESU Y. ad sexo hos A baa eee a 4, 384, 237 
Now VOPR aye ie ieee eek xe A edu eau ana 1, 041, 528 
North CATON Rd ed oe rosse cuiu du UE ee ewe tae 14, 000 
ONO esanen E Tee DLP O O PIE EE E 6,291, 272 
OPCPON a A A teed (a) 
o oh tots ence A ce A 855, 536 
woddn orbi Wc haat a A ees 15,575 
POCVMMNUSSCG e566 score A a a S 151, 584 
PENNS A AO 106, 501 
Ut a it de (a) 
O A O AAA E dg 
ViDa EC n 27, 664 
MBSIIDELOH « s 32.05 cou roaren coed eate ere es esque d M ENS 22, 000 
West Ne A O O ON 492, 024 
AVISCONS IT a Se lid 11,325 
Other States ia 416, 492 

TOUT 2s serae A A E ARE 16, 369, 529 
Percentot totnl A eeu EE Ma S VIE 65. 07 


a Ineluded in Other States. 


Decorated. 


**"--2c2ckz 


"ct. 


..e.ceenn.. ease 


"acaso 
e" 


ee 
coeoo sn. e... ea 
.*o.o.n..o..... oo 


(a) 
1, 565, 516 


rn... e...» ooo 


e. n....0..e. a 
on. $. ao. nos 


"^a 


1,750 
148, 359 


8, 788, 741 
34. 93 


Total. 


703, 691 
GS, 134 
(a) 
157,613 
2, 204 
(a) 
402, 931 
288, 315 
43, 621 


25, 158, 270 


100. 00 


b Includes all products made by less than three producers in one State, in order that the operations 


of individual establishments may not be disclosed. 
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Value of pottery producta of the United States in 1903, by Siates and Territories 


State. Plain. Decorated. Tc tal. 
Ala DAMA A A Sales «Vrai ewe TS A $23, 320 ae $23, 320 
E eusse occu O E DU SÓ 11,600 lors 11, 600 
CAMION a ca anes e Na 49 425. Ies etus ier 49, 478 
COlOHIdO occurrere Yo eue Id Ecke EE ruMUe C Ns NER Rud ED R pie 33, 230 $23, 639 56, 869 
Connecticut A prc e am IRURE ela EY NE ERE ERE de uiqwads 71,250 9, 200 112, 450 
District of Colüumbl]ü.: ode qua as wae ie cane ewes eme wEw eda 10, 804. MA 10, 554 
O Coe M Rr DR Cadu edi EM eg 2) 142 d. ovis ees 22,142 
OES A A A AES 226, 914 72,819 899, 733 
DOA A O NR TOM 510, 658 10,311 550, 969 
O e EU M PE M reb La EE eae DO, NE 55, 762 
KHINSHA ec m A LE A id RON SNO E 23. 09 - [ood vas anes 23, 529 
Kentucky a dl 139,827 osse da wies 139, 827 
Louisiana ............... MM Mr PM LER (a) (a) (a) 
MAIO P A foe Bye Se oe a o asa (d)... Aegean nae (a) 
Marland doc ot o is 182,755 290, 500 473,255 
Massachusetts A A IN A 214, 305 86,531 300, 836 
MICHI ooo. odes pos A as oi educ eiue ee 48,007 ............ 43, 007 
ALIIHeSOl s oom e AT s Remise a LO OO AA (a) (a) («t) 
A a ases 14,295- uias uult 14, 295 
A O IA A A 50, 601 800 51, 401 
MONTADA 22. ilUus TI cs biti Ute tial ured E MEME o (a) 
A A A x a nU EE a a (a) 
NO A O A ne cave tae 4,590,477 | 1,724,749 6, 315, 226 
New York A O 981, 636 y 142 1, 274, 078 
North Carolis S oes exec ze Ra REG AA 14:239. A 14, 232 
Oo A um eee a Da dad Li ort cA RM ME AE. 5,813,150 ! 5,274,957 | 11,083,087 
e A A trots IN O LEA PA (u) a) (a) 
PORUSVIVADIA rt o 1,071,511 802, 041 1,873, 552 
South CBTOLTIIS s.c ue ce xr oan sapere beco. e es es 9.27 O 9, 827 
E IA II nt re a A AI E 114, 174 lia ds 114, 174 
ONS CLE A ded econo ML ede aa Seb eu ada d Pula qu ion De qas o. 97,660 |...........-. 97, 666 
WR kc cetus boa e PR EDEN ERE M RQNE DNE Sn Rut ACA 5,300 T. iciaseéiteru 5, 300 
VOTO usb Cuz O Arx palo Bac aora A ui pU ee (a) ` (a) a 
o EE E a T E E E EVO EE R TT ET 22.080 nd were isean 22, 686 
AVENDO POTE a rr a ad a UG E e 16,100 ais 16, 100 
OTROS T o a AMEN OM UM E HAN 497.622 | ^ 750,878 | 1, 248, 500 
WISCONSIN x ERE Re E Dua VERE SM E 12, 386 1,200 13, 586 
Other States A Good nci d ee UU ER REPE TE 442, 166 26, 245 468, 711 
TOlll ue A ta S qudd aa Meow utes 15,983,740 | 9,452,312 25, 436, 052 
Per cent ol tte) reus oodd ur UM AR ida 62. 84 37. 16 109. 00 


o Includes all e NT by less than three producers in one State, in order that the operations 
of individual establishments may not be disclosed. 

It will be seen from these tables that the plain ware constitued 65.07 
per cent of the products in 1904 and 62.84 per cent in 1903, and that 
the decorated ware constituted 34.93 per cent and 37.16 per cent in 
1904 and 1903, respectively. These proportions have continued to be 
about the same for several years—that is, two-thirds of the ware pro- 
duced is plain and one-third is decorated. In 1904 nineteen States 
report decorated ware, but in only eight was the product valued at 
over $10,000. Plain ware was reported to the value of $15,983,740 
in 1903 and of $16,269,529 in 1904, a gain of $385,789, or 2.41 per 
cent, while the decorated ware showed a loss from $9,452,312 in 1903 
to $8,788,741 in 1904, a decrease of $663,571, or 7.02 per cent. This 
decrease was a good deal greater than the decrease of the entire pottery 
industry. 

Ohio continued to he the leading producer of decorated ware, 
$5,378,026 worth of this product coming in 1904 from this State, or 
61.19 per cent of the total decorated output. 
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New Jersey was second, with decorated ware valued at $1,565,516, 
or 17.81 per cent of the output. West Virginia was third, reporting 
ware valued at $573,181, or 6.52 per cent. Pennsylvania was fourth, 
reporting ware valued at $544,346, or 6.20 per cent. These four States 
produced in 1904 decorated ware to the value of $8,061,069, or 91.72 
per cent of this variety. "The same States in 1903 produced decorated 
ware to the value of $8,552,025, or 90.48 per cent of the total. In 
1903 Pennsylvania’s decorated ware was valued at $802,041, and West 
Virginia’s product was valued at $750,878. Pennsylvania's pottery 
product has decreased very considerably, as shown elsewhere, owing 
to the cessation of operations at several of the new plants recently 
established in that State. 

The division of the product into plain and decorated is not entirely 
satisfactory for the reason given heretofore, namely, the fact that there 
are fewer than three producers of the several varieties in many of the 
States, thus making it necessary to combine the outputs in order to 
prevent the disclosure of individual returns. 

The following tables show the value of the pottery products in the 
United States, by varieties, decorated and plain, together with the 
number of producers reporting each variety and the percentage of 
each variety in 1904 and 1903: 


Value of pottery products in the United States in 1908 and 1904, by varieties. 


1904. 
, Percent- 
| Number, age of 
Variety. Main. ' Decorated, Total. of pro- ; pottery 
ducers. pro- 
| | duced. 
ESSAI eR SS O ER 
Red earthenware................-.eees. | — $597,676 | $95, 602 $796, 278 1:9 | 3.16 
i ! 
Stoneware............. eee A | 8,859,575 | 51,450 | — 3,411,025 261 13.56 
Yellow and Rockingham ware......... 265, N33 54, 477 320, 310 16 1.27 
QU. VEG. ou Lor add Lege b S a pp SM, 389 | 101, 315 955, 704 12 3.80 
Whitegranite, semiporeelain, and semi- | 
Vitreous porcelain ware ......ooooo... | 4, 880, 607 6, 955, 510 10, 836, 117 70 43.07 
Chitai i26 eRDERaCK E RE WE EEE OE EU | 896, 610 927,013 | 1, 823, 623 13 7.20 
Bone china, delft,and belleek ware....: 111,000 51,500 ! 162, 500 9 . 65 
Sanitary WATE zi uoo ce ue sra eK ao 3, 734, 625 25, 750 | 3, 760, 375 31 14. 95 
Porcelain electrical supplies ........... LAIA aad obe Sawer 1, 432, 943 33 5.69 
Miscellaneousa,......Lseueleeeeee eene. | 1,136,271 | 523,124 | 1, 659, 395 | 67 6. 60 
TOUR) cocti d wee ba ca ce PER YA | 16,369, 529 | 8,788, 741 i 25, 155, 270 | "m 100. 00 


Per cent of total...........Lulleeeseee. 65.07 34. 93 | 100.00 ,.......... MEE 


«Including art and chemical pottery: bread toasters: farence: Flemish ware: Hampshire pottery: 
porcelain door and shutter knobs; shuttle eves and thread guides: filters and tilter Cubes; porcelain 
hardware trimmings: poreelain-lined cooking ware; pins, stilts, and spurs for potters’ use; souvenirs; 
Teco art pottery; tobacco pipes; toy marbles and banks; turpentine cups, and washboards. 
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Value of pottery products in the United States in 1903 and 1904, by varieties—Continued. 


1903. 
| Percent- 
Number | age of 
Variety. Plain. Decorated. Total. of pro- | pottery 
ducers. pro- 
duced 
Red earthenware....................... $631, 760 $128, 315 $760, 075 199 2.99 
pi A 3,185, 119 148, 023 3, 333, 142 257 13.10 
Yellow and Rockingham wure......... 209,921. |. grs Ee RES 333, 521 17 1.31 
CC (5: Cm 1, 027, 260 395, 336 1, 422, 596 20 5.59 
White granite, semiporcelaín, and 
semivitreous porcelain ware ......... 4, 026, 365 7,114,551 11,140, 916 70 43. 80 
CHING: 252505 20 A ER Vue 800, 152 836, 350 1, 686, 502 11 6. 63 
Bone china, delft, and belleek ware. .. 71, 000 35, 000 106, 000 4 S 
Sanitary ware .................... esee 3, 495, 963 21, 300 3, 517, 263 30 13. 83 
Porcelain electrical supplies ........... 1, 465,580 |.............. 1, 465, 580 31 5.76 
Miscellaneousa......................... 897, 020 773, 437 1, 670, 457 61 6. 57 
TOU tics 15, 983, 740 9, 452,312 25, 486,052 |.......... 100. 00 
Per cent of total........................ 62. 84 37.16 100: 00 1. esset o le hn RR 


aIncluding art and chemical pottery, Easter ware, fujence, Flemish ware; Grueby pottery; Herty 
quince A porcelain Perd NAI mail nae pins P and a E. for pene mdr ne oe is 
marbles, washboards, and white-lin earthenware. 

It will be noticed that the figures given here do not quite agree with 
those given on preceding pages. This is accounted for by the fact that 
in former tables it was necessary to combine some of the products in 
order to prevent disclosing individual returns. The figures given in 
these tables, however, are accurate and represent the actual value of 
these varieties of pottery in the United States as reported to this office, 
though the figures given in the former tables are as accurate as can be 
given for the State totals. From these tables it will be seen that the 
total value of the pottery products in 1904 was $25,158,270, divided as 
follows: Plain, $16,369,529, or 65.07 per cent of the total, and deco- 
rated, $8,788,741, or 34.93 per cent of the total. In 1903 these figures 
were $25,436,052 for the total value, of which $15,983,740, or 62.84 
per cent, was plain, and $9,452,312, or 31.16 per cent, was decorated. 
As in former years, white granite is the leading variety of pottery, as 
reported to this office, its value in 1904 being $10,836,117, or 43.07 per 
cent of the total, with $3,880,607, or 35.81 per cent, reported as plain, 
and $6,955,510, or 64.19 per cent, reported as decorated. In 1903 this 

variety was valued at $11,140,916, or 43.80 per cent of the total, with 
$4,020,365, or 36.14 per cent, pisin ware, and $7,114,551, or 63.86 per 
cent, decorated. 

The product of next importance, as far as value is concerned, is san- 
itary ware, which was valued in 1904 at $3,760,375, or 14.95 per cent 
of the total. Practically all of this was, as might be expected, plain. 
In 1903 the sanitary ware reported was valued at $3,517,263, or 13.83 
per cent of the total—a slight increase in 1904. As in previous years 
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stoneware was the product of next importance from a monetary stand- 
point, this product being valued at $3,411,025, or 13.56 per cent of 
the total, of which $38,359,575 was reported plain, and only $51,450 
decorated. The production of china ware, which is always of more 
or less general interest, continues to gain slightly, this variety of ware 
being valued in 1904 at $1,823,692, or 7.25 per cent of the total, as 
compared with $1,686,502, or 6.63 per cent of the total, in 1903. The 
proportion of plain and decorated in this variety of ware continues to 
be about even, plain being valued in 1904 at $896,610, or 49.17 per 
cent, and decorated at $927,013, or 50.83 per cent; while in 1903 the 
plain was valued at $850,152, or 50.41 per cent, and the decorated 
at $836,350, or 49.59 per cent of the total. From this it will be seen 
that the decorated made a slight gain in 1904. Another feature of 
interest in connection with this variety of product is that the number 
of producers reporting it has gradually increased, being 10 in 1902, 
11 in 1903, and 13 in 1904. White ware, including that made for 
sanitary purposes, which is almost entirely composed of a white body, 
and porcelain electrical supplies, aggregated $18,971,262, or 75.41 per. 
cent of the whole, as compared with $19,338,857, or 76.03 per cent of 
the whole, in 1903. Of the total for white ware in 1904 $10,910,174, or 
57.51 per cent, is plain, and $8,061,088, or 42.49 per cent, is decorated. 

Exclusive of sanitary ware and porcelain electrical supplies, which 
were practically all plain, the total value of the white ware products 
was $13,777,944, of which $5,742,606, or 41.68 per cent, was plain and 
$8,035,338, or 58.39 per cent, was decorated. "These figures are also 
interesting from the fact that they include the products generally 
understood by the public, and by many manufacturers also, to be 
* pottery," the products, namely, used for domestic or household 
purposes, such as tableware, toilet sets, etc. 

Yellow and Rockingham ware, which for several years, except 1901 
and 1903, has seemed to be on the decline, showed a small falling off 
in 1904 also, the figures being $320,310, as compared with $333,521 in 
1903. In 1903 the product increased $83,251, or 33.26 per cent, over 
1902, when its value was reported as 3250,270. This product is mostly 
all plain, $265,833, or 82.99 per cent, being thus reported. Stoneware, 
which is made in more States than any other pottery product except 
red earthenware, showed a slight increase from $3,333,142 in 1903, or 
13.10 per cent of the total, to $3,411,025, or 13.56 per cent, in 1904, a 
gain of $77,883, or 2.34 per cent. 

Red earthenware, which consists almost exclusively of flower pots 
and can be made from almost any good brick clay, showed an increase 
from $760,075 in 1903 to $796,278 in 1904, a gain of $36,203, or 4.76 
per cent. This product was 2.99 per cent of the total in 1903, and 
3.16 per cent in 1904. 
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The number of firms reporting the different varieties of these wares 
is interesting. They range from 261 reporting stoneware to 5 report- 
ing bone china, delft, and belleek ware. The same number of firms— 
namely, 199—reported earthenware in both years. In 1904 four more 
firms reported stoneware than in 1903. The producers of yellow and 
Rockingham ware fell off from 17 to 16, and the C. C. ware producers 
decreased from 20 in 1903 to 12 in 1904. This probably indicates that 
the potters are improving the grade of their wares. White granite, 
semiporcelain, etc., are reported by the same number in each year— 
namely, 70. China makers have increased from 11 in 1903 to 13 in 
1904, and the producers of the still higher grades of ware, bone china, 
delft, and belleek increased from 4 to 5. Sanitary-ware producers 
have increased from 30 to 31, and porcelain electrical-supply makers 
have increased from 31 to 33. There is no footing to this column for 
the reason that a footing would not show the number of operating firms, 
since many firms report more than one product. 
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RANK OF STATES. 


The following tables show the rank of States in the production of 
pottery, the value of the product in each State, the percentage of the 
total product made by cach State in 1903 and 1904, and the number of 
firms reporting in each State: 


Rank of States, value of output, and percentage of total of pottery products in 1904. 


| ARR | Per cent 
Rank. State. ae | Value. of total 
| ie | product. 
1 | o A A ES 133 | $11, 669, 298 46.38 
2| New A dud nee cob es UM E DE 50 5, 949, 753 23. 65 
3 | Pennsylvania ............. REESE MEAE duc d AES 49 1,399, 882 5. 56 
ANEW TOTES deci A acm d Qe CIC WI UR 22 1,314, 638 | 5.23 
5-| West Virginin uoce cr x ERR ERE Need Ra Sg MS 9 1, 065, 20^ ! 4.23 
LED UID PVT OC 26 829, 696 | 3.30 
A A Da v os Te se 16 703, 69] | 2. 80 
Bo Maryland ees eie E A te 10 402, 931 | 1. 60 
9 | Massachusetts......seesesesseeee esset eene here enne 17 288,315 - 1.15 
10 | Kentucky — E 13 157,613 . 63 
IL Tennesse Loose eaa vs qd ena tas AN QUK e S RARE R a c ROC RR ae 12 151, 584 . 60 
12 TEXAN LL e oett e O desir veusee wenn dede esee 19 106, 501 .42 
A aca ose Ee E eR o CURE dioe a dle Nato dat a DE aiu buie 18 71,718 .28 
TI T-MIBSOUTEa ar adn 16 70,818 . 28 
15 CONNECT EU eee 4 69, 575. . 28 
A nae e a O a cete a aa aE 7 68, 134 . 27 
17 | Michigalio...ceocss essxseesezs ""—-——-————— —— 4 43, 621 .17 
18| To On EP" a a auae ae 6 35, 370 .14 
19:1 AMA bill da AAA 26 32, 533 .13 
20: VATA A A al 3 27,664 .11 
A A O Run os 22 22, 057 . 09 
22- ASI A AAA 4 22, 000 . 09 
A A ESUSCR UN VERRE INC seen ous Sue 3 21, 250 . 08 
24 ! South Carolinas staged roce kr e OI xn e le ans RE 8 15,575 . 06 
25 | MISSISSIDDL ua ASA AAA RATA DA 8 14,70] . 06 
26. NOUN: Caroline iii di A OR REED Rn 28 14, 000 . 06 
20 | WISCONSIN A A ad 4 13,075 .05 
28 | District of Columblaias c 3 10, 017 . 04 
TO LOUISIANE: di EA EDS. A A 4 2, 204 . 01 
| Kansas, Maine, Minnesota, Montana, New Hampshire, 
| Oregon, Utah, and Vermont .............. ce eee cernere 12 417, 382 1. 66 
| OU cia vor A A IP QE QA UAR Sora Ea td ade Diete 556 | a 25, 158, 270 b 100. 00 


a Includes $147,469 for decorated pottery, which could not be separately classified without disclos- 
Ing the operations of individual establishments, 
*Incivdes 0.69 per cent for unclassified decorated pottery, valued at $147,469. 
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Rank of States, value of output, and percentage of tolal of pottery products in 1903. 


Number Per cent 
Rank. State. rs | Value. | of total 
` ing. product. 
E O e ATE E E A E E 129 | $11,088,087 43.59 
7 | NOWAGISÉY ua a Ta aaas 51 6, 315, 226 24.83 
44 POUNMSVIVGDIA cn A ta 52 1,873, 552 7.37 
s New DORM A A d A 22 1,274,078 5.01 
5 | West VIERA ia 8 1,248, 500 4.91 
b. T INCA 2 IA ee oaa tee a 27 899, 733 3.51 
MA A tated See T — ^ 16 580,969 | .— 2.28 
81 Mary und. uode tse cute ds dad ARR UU Ear. 10 ' 473, 255 1.86 
9 | MaSSRCDUSOUN, A REESE te dade 17 | 300, 836 1.18 
"10 | Kentucky A A A sa 11 | 139, 827 . 90 
o A ULIS OU LUE duae Due Kui 13 114,174 . 45 
12 | Connecticut. ..... ee AA 5 112, 450 „44 
o AA A e aa e a e i 19 97, 666 .98 
T4 V Colorado PTT" 6 56, 869 792 
15: | IOWA e 7 55,762 d 
IO | MUBSSOUEI S dos aeu e ER hel Bele t ew oid eee bueun usage Ee santa 17 51, 401 .20 
TEC nuovi ota Ceu tous etse bt Eee ma RES SN HM | 49, 178 2 
18- MICH A eee ln oe xci eis, Puede 4 48, 007 .19 
UNE Cn MOT RTT 3 23, 029 .09 
A codo toda beau UNUS de Arab AUC EI 23 23, 320 . 09 
JE AAA A Td oe do ies ahd aca el 3 22, 686 .09 
29 a Coo om eoi russe Sor ue nU DAS ide duin s E 20 22, 142 . 09 
23 [| Washington a A O da : 3 16, 100 . 06 
A A ep dua cua E ELE E 8 14, 295 . 06 
25-4 North Carolia cala als 25 14, 232 . 06 
26:1, Wisconsin eies aenieei ae EMITIR 4 13, 586 .05 
27 WA dci PL EE | 3 11, 600 .05 
28 | District of Columbia ........................eeereleeer eee 3 10, 84 .04 
29 | South Carolina.................... eere NA 8 9,827 H. 
EO Y C IEI EA O E AE EE S EEE E eus | 4 5, 300 .02 
Louisiana, Maine, Minnesota, Montana, New Hampshire, 
Oregon, and Vermont e 11 444, 331 1. 74 
TOAL MTM LH 546 | a 25, 436, 052 b 100. 00 


a Includes $24,380 for decorated ponury: which could not be separately classitied without disclosing 
the operations of individual establishments. 
b Includes 0.10 per cent for unclassificd decorated pottery, valued at 824,350. 
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Ohio continues to be the leading pottery-producing State in the 
Union, reporting a product in 1904 valued at $11,669,298, or 46.38 per 
cent of the total, compared with $11,088,087, or 43.59 per cent of the 
total, in 1903, a gain in 1904 of $581,211, or 5.24 per cent. This 
product was reported by 133 operators in 1904 and by 129 in 1903. 
New Jersey was second in both years, reporting products valued at | 
$5,949,753, or 23.65 per cent of the total, in 1904, and $6,315,226, or 
24.83 per cent of the total, in 1903, a decrease in 1904 of $365,413, or 
5.79 per cent. Reports were received from 50 operators in New 
Jersey in 1904 and from 51 in 1903. Pennsylvania was third in both 
years, her product showing a considerable decline in 1904 as compared 
with 1903, the figures being $1,873,552, or 7.37 per cent of the total, 
in 1903, and $1,399,882, or 5.56 per cent of the total, in 1904, a loss 
of $473,670, or 25.28 per cent. The firms reporting from Pennsylva- 
nia decreased from 52 in 1903 to 49 in 1904. New York showed an 
increase of $40,560, or 3.18 per cent, rising from $1,274,078, reported 
by 22 operators, in 1903, to $1,314,638, reported by 22 operators, in 
1904. West Virginia showed a falling off from $1,248,500 in 1903 to 
$1,065,205 in 1904, a loss of $183,295, or 14.68 per cent. There was 
no change in the relative rank of the first eleven States. Illinois, the 
sixth, showed a decrease in 1904, whereas Indiana, the seventh, showed 
an increase of from $580,969 in 1903 to $703,691 in 1904. Maryland, 
the eighth, fell off from $473,255 in 1903 to $402,931 in 1904. The 
first five States, all large producers of white ware, reported ware 
valued at $21,799,443, or 85.71 per cent of the total, in 1903. In 1904 
these States produced ware valued at $21,398,776, or 85.05 per cent of 
the total. The first nine States, each of which produced more than 
1 per cent of the total pottery output, produced wares valued at 
$24,054,236, or 94.57 per cent of the total, reported by 332 operators, 
in 1903, and in 1904 wares valued at $23,623,409, or 93.90 per cent of 
the total. The changes of relative rank in the rest of the States is 
unimportant. 

In the following table will be found a statement showing the number 
of potteries reporting during the years from 1901 to 1904, with the 
number of idle and operating plants: 
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Number of operating and idle potteries in the United States reporting in 1901, 1902, 1903, 


and 1904. 
1901. 1902. | 1903. 1904. 

State. Oper- nv | Oper- Idle. | Total Oper- Idle. | Tot: ] | Oper- I lle | Tot l 
ating. Ile. | 'otal. | ating. dle. | Total. ating, | Idle. | Total. ating. | Y e.| otal. 
Alabama.......... 22 9 04| 24 28 23 24 26 3 | 29 
Arkansas.......... 5 0 5 | 3 0 2 ^ Ü 3 3 0 | 3 
California ......... 10 2 12 | 12 0 12 14 3 17 | 15 1 19 
CHOMA secs Seek: 1 1 | 5 | 6 l 7 6 l 7 6 2 8 
Conneetient....... | 5 D £ Ñ i 0 5 5 0 5 1 0 4 

District of Colum- | | 
¿ERA FAMA 3 () 3 | 3 0 3 3 0 3 3 0 | 3 
Florida......... dn 1 0 | | ] 0 l 0 l 1 | ] l 
GOODIES osse do wc | 18 3 ZI. 15 3 | 2] 20 2 22 2 0 22 
AAA ssl 0 1 | l | 0 ] Y A STS PES UPPER PELEA PICO Dena 
LN AE | 24 3 | 27 25 2 27 27 ) 30 | 26 j 29 
Indiana........... | 14 l| 15 13 l 14 16 0 16 16 0 16 
OWS. i. Net tec cal. 5 3 11 9 l 10 7 l g | 7 l N 
MANORS PPO ] 2 3| 2 l 3 0 3 | 2 | ] 3 
Kentucky......... 11 l 12 11 0 11 11 0 11 13 0 13 
EQUIMANA Siacocoo. | 3 1 j | 2 0 2 3 0 | 3 Y 0 1 
BERING. da 2 0 2 | ] ] 2 ] 0 1 l | 0 l 
Maryland ......... 10 0 10 12 | l 13 10 l 11 10 | 1 11 
Massachusetts..... IS 0 18 18 | 0 18 17 0 17 17 0 17 
MISIVA 2i uiro. 5 Ü $ 1 0 | 1 { 0 | 4 | 0 { 
Minnesota ........ 2 0 2 2 0 | 2 2 0 2 2 0 2 
Mississippi ........ 6 0 6 g 0 ^ 8 ] 9 8 0 | 8 
EO ct by MS 16 | 17 15 0 15 17 ] I8 16 2 18 
MODA iio 25x l 0 ] l 0 ] | 0 l ] 0 l 
Nebraska .........| 0 ] l 0 ] 1 0 l ] 0 l | l 
New Hampshire.. ] 0 l l 0 ] 1 0 l ] 0 ] 
New CO TET D») 2 52 51 M 51 0 l 50 5b 55 
New YOork...:..... 25 ] 2 21 1 29 22 | 2 24 22 4 26 
North Carolina.... 33 1 97 26 20 25 2 27 28 | 3 31 
DOI: | 109 8 117 113 7 120 129 ( 135 133 ^ 141 
OTGFTON.... unma 2 0 2 2 Ü 2 Z 0 2 2 | U 2 
Pennsylvania ..... | 48 3 | 51 17 5 52 52 2 x 19 5 4 
South Carolina....| 12 0 12 10 2 | 12 8 2 10 8 | 0 8 
Tennessee......... | 16 ] 17 10 | l 11 13 2 15 12 | ] 13 
AS 26 3| 9| 20 3 23 191 0] 19 | 19 6 25 
I AA Ceo ane eae ees 2 0 2 ) Ü 3 4 | U 4 2 ] w 
oda PEA UA AE CA APN A PA 1 0 | l 1 0 l 
bs co EO rá 1 3 7 3 3 6 3 3 6 3 2 5 
Washington....... 5 0 5 1 ] 5 3 0 3 4 0 4 
West Virginia..... 9 0 9 g 0 g H 0 8 9 3 12 
Wisconsin......... j 0 1 i 0 1 4 0 4 4 ] 5 
aa NIE 535 17 582 518 49 567 546 35 58 1 00 x 611 


The total number of operating firms reporting increased from 546 
in 1903 to 556 in 1904, an increase of 10. The increases are as fol- 
lows: Alabama, 3; California, 4; Georgia, 2; Kentucky, 2; Louisiana, 
1; North Carolina, 3; Ohio, 4; Washington, 1; West Virginia, 1; 
and the decreases occurred in the following States: Connecticut, 1; 
Ilinois, 1; Kansas, 1; Missouri, 1; New Jersey, 1; Pennsylvania, 3; 
Tennessee, 1; Utah, 2. These decreases, with the exception of Illi- 
nois, New Jersey, and Pennsylvania, are in comparatively unimportant 
pottery-producing States. The idle plants increased from 35 in 1903 
to 55 in 1904, which may, in part, account for the decrease in value 
of the pottery products. The total number of’ plants reporting 
increased from 581 in 1903 to 611 in 1904. 
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TRENTON, N.J., AND EAST LIVERPOOL, OHIO. 


As the Hudson Hiver region is the most interesting center of pro- 
duction of common brick in the United States, so East Liverpool, 
Ohio, and Trenton, N. J., are the points which naturally occur to one 
as the places where the pottery of the United States is manufactured, 
though Trenton is practically the only place in New Jersey where 
pottery is made, while East Liverpool, Ohio, has to share its glory 
with quite a number of smaller pottery centers in other parts of the 
State. 

The following tables show the value of the pottery products of 
Trenton and East Liverpool in 1903 and 1904: 


Value of pottery products of Trenton, N. J., and East Liverpool, Ohio, in 1904, by varieties 


Variety. Trenton. | cud Total. 

Yellow and Rockingham ware...................eeeeeeeeee se elec $77,230 $77,230 
LONE EOD A IR $325, 959 583, 937 909, 896 
White granite, semiporcelain, and semivitreous porcelain warc..| 1,284,199 | 3,919,371 b, 203, 570 
CoU ti T TTD REN 816,374 (a) 816, 374 
Bone china, delft, and belleek ware .......o.oooooccoooccccnoccooo. 162,500. | occ ew cds 162, 500 
Sanitary WAT ese A lc 2,091,702 |... eese 2,591, 702 
Porcelain electrical supplies ...........oooooococanoncnncorcacronaos * 276,714 371, 802 648, 516 
Miscellaneous Di A ne EDUC DR aa a 83, 270 491, 650 534, 920 

boc c —————————— —— PX 5,540,718 | 5,403,990 | 10,944, 708 
Per cent of total pottery product.................llcc ceres nos 22.02 21. 48 43. 50 


a In order to prevent disclosing the operations of individual establishments, the value of china for 
East Liverpool is included in East Liverpool miscellaneous, 
b Including stilts, pins, and spurs for potters’ use, porcelain door and shutter knobs, etc. 


Value of pottery products of Trenton, N. J., and East Liverpool, Ohio, in 1903, by varieties. 


Variety. ` Trenton. oT | Total. 

Yellow and Rockingham ware................. ccc ccc wee eee cece w lec cecccences (a) (a) 
o E cers Oe eo me $154, 029 $544, 864 $998, «93 
White granite, semiporcelain and semivitreous porcelain ware...| 1,570,892 | 4,104,728 5,675,620 
ipo P" CT 805, 691 (b) £05, 691 
Bone china, delft, and belleek Ware. .........o.ooo.oocccononoomno.os. 106,000 |............ 106, 000 
Sanitary Dic rr 2, 978,031 |............ 2, 375, 031 
Porcelain electrical supplies............... oonocnocccnoncoranonn.»o 355, 398 366, 662 192, 060 
M iScel la HeoUR Coss voe teas whi acted c We pos EN Id nhu P Ee EE 113, 391 379, 189 492, 550 

Total 22 ouod eoe O pin 5,813,432 | 5,395,443 | 11,208,875 
Per cent of total potter y product.......... ccc cece cece eee cees 22. 86 21.21 44. 07 


a In order to prevent disclosing the ri e of individual establishments, the value of yellow 
and Rockingham ware for East Liverpool is included in East Liverpool miscellaneous. 
^ |n order to prevent disclosing the operations of individual establishments, the value of china for 
East Liverpool is included in East Liverpool miscellaneous. 
" c Including stilts, pius, and spurs for potters’ use, porcelain casters, and porcelain door and shutter 
nobs. 


From these tables it will be seen that the remarkable equality in the 
value of the output of these two places continues, Trenton producing 
wares valued at $5,540,718, or 22.02 per cent of the total in 1904, and 
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East Liverpool, wares valued at $5,403,990, or 21.48 per cent, the 
combined production being valued at $10,944,708, or 43.50 per cent of 
the pottery products of the entire country. In 1903 Trenton and East 
Liverpool produced ware valued at $5,813,432, or 22.86 per cent of 
the pottery products of the country, and $5,395,443, or 21.21 per cent, 
respectively. This is a difference in 1904 of $136,728, or 2.53 per 
cent, in favor of Trenton. The difference between the values of the 
products in the two States was somewhat greater in 1903, when it was 
$417,989, or 7.75 per cent, in favor of Trenton. This is the greatest 
difference that has existed since the comparisons have been made by 
this office. In 1902 the difference was $101,198, or 1.81 per cent, and 
in 1901 it was only $13,036. It will thus be seen that while Trenton 
has reported products of greater value each year, the difference has 
gradually increased until 1903, but that in 1904 it fell back slightly 
again. Whilethe value of Trenton's product decreased from $5,813,432 
in 1903 to $5,540,718 in 1904, or 4.69 per cent, East Liverpool's prod- 
uct increased slightly, from $5,395,443 in 1903 to $5,403,990 in 1904. 
In 1903 these conditions were reversed, Trenton increasing her output 
from $5,697,411 in 1902 to $5,812,432 in 1903, a gain of $116,021, or 
2.04 per cent. East Liverpool decreased from $5,596,213 in 1902 to 
$5,395,443 in 1908, a loss of $200,770, or 3.59 per cent. Of the total 
pottery products of New Jersey in 1904, valued at $5,949,753, Tren- 
ton produced $5,540,718, or 93.13 per cent, while of Ohio's product, 
valued at $11,669,298, East Liverpool produced $5,403,990, or 46.31 
per cent. In 1903 these places produced 92.05 and 48.66 per cent, 
respectively. As will be seen from these tables, Trenton made in 
1904 no yellow or Rockingham ware, and East Liverpool made no bone 
china, delft, belleek, or sanitary ware. Trenton’s leading products 
are sanitary ware and white granite ware, and East Liverpool's are 
white granite, semiporcelain, and semivitreous porcelain ware. 


CONSUMPTION. 


The imports of pottery into the United States in 1904 were valued at 
$11,270,241, and the production at $25,158,270, a total of $36,428,511. 
After deducting the exports, domestic $791,739 and foreign $32,640, 
there appears a net consumption of $35,604,132, of which the domestic 
production was 70.66 per cent in 1904. The domestic production was 
10.56 per cent of the consumption in 1903, 72.91 per cent in 1902, 
71.39 in 1901, 70.75 in 1900, 69.99 in 1899, and 68.49 in 1898. It will 
thus be seen that the gradual increase of domestic production as com- 
pared with consumption from 1898 to 1902 was checked in 1903 by a 
fall from 72.91 to 70.56 per cent—in other words, domestic production 
did not increase as rapidly as importation. 

H. Doc. 21, 59-1-——57 
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1 MPORTS AND EXPORTS. 


The following table gives the imports of clay products from 1867 to 
1904, inclusive. It will be seen that the imports of 1904 are the largest 
ever recorded, having increased from $11,456,290 in 1903 to $11,488,411 
in 1904, an increase of $32,121, or 0.28 per cent. "The increase of 1903 


over 1902 was $1,650,019, or 16.83 per cent. 


Value of earthenware, china, brick, and tile imported and entered for consumption in the 


United States, 1867-1904. 


Brown 
earthen | China and : 
and porcelain, | China and 


SOIRS common | not decor | Focorated. 
ware. 
June 30— 
TERR TENE f45,618 | $418,493 | $439, R24 
o reels se cose edid. 47, 208 309, 960 408, 555 
A ss 34, 260 400, 894 AS, 425 
E een satan ea aa 47, 457 420, 442 530, 805 
DC ar aececetee 96, 695 391, 374 571, 032 
|y NOD A 127, 346 470, 749 814, 134 
LIE EEE dat dedu dea 115,253 479,617 867, 206 
Lr MET 70, 544 397. 730 676, 656 
1879 eer cumstances 68, 501 436, 883 651, 965 
o mH T 36, 744 409, 539 718,156 
Dry TM EA AT 30, 403 326, 956 668, 514 
jl MER 18,714 | — 389,133 657, 485 
da Lm et cete 19,868 | — 296.591 813, 850 
VOR 2 set asus creck aecacet ias 334.371 | 1,188,847 
VOR A eco eoe end 586 321,259 | 1,621,112 
I E " 023 316,811 | 2,075,708 
DBRS O pde A 43, 864 368, n 2, 587, 545 
TOR ET PENES 50, 172 982, 2, 664, 231 
O EIERE NN 44,701 823, on 2,834, 718 
December 31— | 

ARG O Loi sca) 37, 820 865, 446 | 3, 350, 145 
joy ICI HEFT COD 43, 079 967,094 | 3,888,509 
A Re S 55,558 | 1,054,854 | 4,207,598 
S a ne eR ORE NONI 48,821 | 1,148,026 | 4,580,321 
Cr PREDA, 56, 730 974,627 | 3,562,851 
o e ctexidLe ERE DP 99,983 | 1,921,643 | 6,288,088 
1899. oun cor oath UU 63,003 | 2,022,814 | 6,555,172 
A NA 57,017 | 1,732,481 | 0,248,255 
TRON A ssa duc 47,114 | 1,550,950 | 5,392,648 
P8966 ee ade cutee 61,424 | 2,117,425 | 8,055,473 
1806 us od 41,585 | 1,511,542 | 7,729,942 
A IN b32,227 | 1,406,019 | 7,057,261 
E P TEON nd b54,672 | 1,002,729 | 5, 905, 209 
j| A TE b40, 164 | 1,125,892 | 6,740,884 
Tias 665,214 | 1,059,152 | 7,617,756 
A 551,551 | 1,094,078 | 8,385,514 
AN 558,926 | 1,016,010 | 8, 495, 598 
i A 695,890 | 1,234,223 | 9,897, 588 
onda 581,951 | 1,329,146 | 9,859,144 


a a Notacpatatels dlamifedatterimes — 5 ^ ot separately classified after 1883. b Including Rockingham ware, 


Other 


earthen, Brick, fire 


stone, or 
crockery brick, tile, Total. 


Ware, et e. 

ered, ete. 
$4,250,924 |............ $5, 187, S59 
3,244,958 |............ 4, 005, 681 
3,468,970 |........0... 4, 459, 549 
3,461,524 |............ 4, 460, 228 
3,573,254 |............ 4, 632, 355 
3,896,604 eee eee. 5, 308, 833 
4,289,868 l......oo.... 5,751, 944 
3,686,794 loco 4, 831, 74 
3,280,867 1.....LLLuu.. 4, 441, 216 
2,948,517 |............ 4, 112, 956 
2,746,186 1.........L.. 3,772. 059 
3.021,393 |............ 4, 096, 725 
2,914,567. 1: ssec 4, 041, 876 
3,945,666 '....... LLL. 5, 500, 388 
4,413,369 |. ..:........ 6, 383, 226 
4,438,237 ............ 6,866, 779 
5,685,709 |............ 8, 686, 061 
(a) $666, 595 4, 362, 497 
ls 963, 422 4, 666, 175 
MP erste 951, 293 5, 204, 704 
PLE 1,008,360 | 5,907,642 
een 886, 314 6, 204, 324 
duca or 788, 391 6, 565, 56:2 
ne 563, 568 5,157,776 
Ao 353, 736 8, 663, 450 
—— 380,520 ` 9,021,509 
EE 338, 143 8,375, 896 
NEN I cul 189, 631 7, 180, 343 
EAE PENA 211,473 | 10,445,795 
EAN 247,455 | 9,530,524 
MO T 146,668 | 8,642,175 
ecient: 117, 324 7,079, 934 
E PRIPO: 134,691 8,041, 651 
cs 169, 951 8, 912, 073 
A ON 150,268 | 9,681,411 
pod 235, 737 9,806, 271 
Gide, titres 228,589 | 11,456,290 
T 218,170 | 11. 488, 411 


—- > 
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It will be seen from this table that the imports are practically all 
pottery. Of the total $11,488,411 in 1904 only $218,170, or 1.90 per 
cent, is of the coarser clay products, brick and tile. 

The following table shows the exports of clay products from the 
United States from 1895 to 1904: 


Exports of clay wares of domestic manufacture from the United States, 1895-1904. 


Brick. Pottery. 


Building. Earthen Grand 


fon MEN A ARA l 
Year Fire Total and China Total raae; 


Quantity. | Value. (value). | (value). ies (value). | (value). 
(value). 

Thousands. f 
ISS)... oo ceeuue seus 4,757 | $34,732 | $88,729 | $123, 461 | $114,425 | $24,872 | $139,297 | $262, 758 
I Ean E Vei 5,258 32,759 | 102,636 | 135,395 | 144,641 24,702 | 169, 343 304, 738 
A 4,606 30,383 | 110,626 | 141,009 | 177,320 30, 283 207, 603 348, 612 
ISIR mÁá: 4, 708 32,317 | 146,632 | 178,949 | 212,769 39,052 | 251,821 430, 770 
1899: A 9,872 77,783 | 214,375 | 292,158 | 467,925 43,807 | 511,732 803, 890 
pl AAA ptus 12,526 | 128,800 | 594,237 | 723,037 | 489,942 68,852 | 558,794 | 1,281,831 
1901... 5 9 eere 9,072 74,210 | 467,379 | 541,589 | 476,957 49,863 | 526,820 | 1,068,409 
1909. eerie cepe 3, 995 31,304 | 470,130 | 501,434 | 555, 340 49,306 | 604,646 | 1,106,080 
TOUS coto px sus 8,783 63,774 | 375,503 | 439,277 | 527,689 61,312 | 589,001 | 1,025,278 


e A 25,012 | 179,866 | 407,519 | 587,385 | 697,381 94,358 | 791,739 | 1,379,124 


It will be noted from this table that the value of the exports of brick 
increased from $439,277 in 1903 to $587,385 in 1904, both varieties of 
brick reported, building and fire, showing increases, the former from 
$63.774 in 1903 to $179,866 in 1904, the latter from $375,503 in 1908 
to $407,519 in 1904. 

The pottery exports also show an increase from $589,001 in 1903 to 
$791,739 in 1904, an increase of $202,738, or 34.42 per cent. This is 
the largest export recorded during the period covered by the table. 
The value of fire brick exported in 1900, 1901, and 1902 exceeded the 
value of that exported in 1904. 

In addition to the foregoing, pottery of foreign manufacture to the 
value of $32,640 was exported in 1904, and to the value of $19,411 in 
1903, and of $18,989 in 1902. 
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CLA Y. 
PRODUCTION. 


The following tables show the production of clay in 1903 and 1904. 
In compiling these figures only the clay sold by the miner has been 
considered, that which is manufactured by the producer not being 
taken into account. In 1904 the table does not distinguish the clay 
sold in the raw state from that prepared by the miner before being sold. 
It will also be noticed that the classification by varieties in 1904 is 
slightly different from that in 1903. The paper and slip clay being 
in classes commercially by themselves, they have been given places 
on the card of inquiry. 

From these tables it will be seen that the total clay product of the 
country in 1904 was 1,508,752 short tons, valued at $2,320,162, as 
compared with 1,641,835 tons, valued at $2,594,042 in 1903, a decrease 
in quantity of 133,083 tons, or 8.11 per cent, and in value of $273,880, 
or 10.56 per cent. 

As heretofore, New Jersey is the leading clay-producing State, mar- 
keting 415,850 tons, or 27.56 per cent, valued at $578,278, or 24.92 
per cent, in 1904; in 1903 this State produced 493,254 tons, or 30.04 
per cent, valued at $684,625, or 26.39 per cent. 

Pennsylvania was second in value of product in 1903, producing 
170,963 tons, or 10.41 per cent of the total, valued at $355,128, or 
13.69 per cent of the total, as compared with 196,977 tons, or 13.06 
per cent, valued at $323,624, or 13.95 per cent in 1904. Missouri was 
a close third, however, to Pennsylvania, in 1904 producing 185,508 
tons, or 12.30 per cent, valued at $318,498, or 13.73 per cent. In 
1903 Missouri produced 191,122 tons, or 11.64 per cent of the total, 
valued at $345,537, or 13.32 per cent. It will be noted that of the 
States separately enumerated in the following table only 5 showed an 
increase in 1904 over 1903, all of which, except Vermont, are located 
in the South. 
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Clay mined and sold in the United States in 1904. 


(Quantity in tons of 2,000 pounds.] 


Kaolin. Paper clay. | Slip clay. Ball clay. 
State. ERES Gea ee MESES HERREN AERE FE 
Quantity.| Value. |Quantity.| Value. ¡Quantity Value. |Quantity.| Value. 

AIRDBIDB I A DLE TELA O E | Aucda c sc ee ree isque e 
Arizonaa............ 10,310 | $85,770 (^) (^) 659 $2 203 O ous ten ves 
California........... A A A Les E A EE E Ld eed PNE or ep EE Ea EE 
Colorado............ | A A EEE E Settee | aw Dares WE PM ME 
Delaware ........... | (e) a O A O ecoute A A tsp VE 
Florida ............. Me PO A: IHE | Wo AR 11,351 | $51,098 
r4 A A A i^ 48,998 |- A AO A mews 
PINON oos ordeo entend E eter totu tati A A cud oU res 
Indiana cresce Slots A A A A A ede Ecedia 
A A A E A ue ess A a era e (c) (€) 
Maryland........... (e) (C). A O A A E. leri s RR PA Ed RD 
Missourl ............ 404 4$ 8273 A O I pla A A eee ata is 
MODIUADB «seco A E A A A vs nerve E e eh EON DERE 
New Jersey ME, E A (€) o luekosesss preterea 13, 478 31, 681 
NW A A A A uasa Me ut (e) A ee bea oe t 
Ohlo ee A O ome REUS (e) (€). E E E 
Pennsylvania....... (e) (c) 4, 507 23,615 c eoo oo oix* Tee A uses eds 
South Carolina......|..........].......... 46,008 | 166,804 |..........|..........]-.- Lees] Lees. 
Tennessee A ris | co CCP er T (e) (€) 
TOMAS A A ED pe Vua aui ips | O A mess aequ ase ES 
Vermont............ E (e) (ey, b We CO. AA (e) (c) 
Virginia ............ (C). Toneta: A IA E E E A 
A A A A parem ER een or EORR. SERIO A 
Other Statesd....... 30, 493 | 214, 989 52 | 369 | 3, 278 9, 680 21,352 59, 249 

Total.......... 41,207 | 304, 582 | 69, 505 | 267,381 | 3,997| 11902] 46,181 | 142,028 


a Including Connecticut, Jowa, Massachusetts, Michigan, North Carolina, North Dakota, Oregon, 
Utah, Washington, Wisconsin, and Wyoming. 
b Paper clay for the States included with Arizona is included in miscellaneous. 
e Included in Other States, 
4 [ncludes all products made by less than three producers in one State, in order that the operations 
of individual establishments may not be disclosed. 
e 
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Clay mined and sold in the United States in 1904—Continued. 


Fire clay. | Stoneware clay. | Miscellaneous.a | Total. 
iE: Quantity.| Value. |Quantity.| Value. Quantity. Value. Quantity. Value. 

Alabama............ 22,529 | $12,628 |..........]........-- 16,130 | $4,200 | 38,659 | $16,828 
Arizona b ........... ` 6,204 8,204 322 $261 8,209 | 12,079 | 25,704 | 108,576 
California........... 17,710 | 12,400 | (e) (0) 8,100 | 14,600 | 27,010 ' 28,905 
Colorado............ 9,700 | 15.751 8,650 | 2,250 | 20,958 | 18,263 | 34,308. 36,264 
Delaware ........... (e) A: EUREN RA (eee 51,678 | 122,620 
Kloridà A A A A o serae 6,000 | 12,000 | 17,351 1 63,098 
Georgia ............. 3,080 | 4,657 | (e) (e) 300 | 2,400} 22,888 | 83,590 
Illinois. ............. 55,922 | 43,863 | 23,820 | 18,843] 9,723 8,880 | 88,965 71, 086 
Indiana............. 27,187 25, 446 (0) (€) 3, 230 972 33, 077 29, 168 
Kentucky........... 18,850 | 14,947| (o) (e) 2,240 | 8,172 | 29,580 48, 129 
Maryland ........... 5,050 | 4,8395 | (e) (c) 2, 050 600 | 8,200 11, 120 
Missouri ............ 181,209 | 311,970} 3,895| 2,705 ..........]...- eee 185,508 | 318,496 
Montana............ 7,083 “7, O18 4 A ool one hack 300 75| 7,8933 7, 998 
New Jersey ......... 318,000 | 428,849 | 12,165 | 23,092 | 72,185 | 94,464 | 415,850 | 578,278 
New York........... 4,596 | 5,901 | (e) (0) 38,000 | 3,700 | 11,824 19, 731 
Oled 128,498 | 110,716 | 23,531 | 18,966 | 17,860 | 7,059 | 169,999 | 136,780 
Pennsylvania....... 155,765 | 193, 397 3,455 | 1,475 | 18,285 | 12,883 | 196,977 | 323,624 
South Carolina.....| (°) NN A PS ...| 1,900 1,800 | 49,168 | 173,854 
Tennessee .......... | 23,012| 26,074 | 10,100 | 10,050 1,800| 2,250 | 47,262; 72,599 
Texas .........02000.0 (€) (e) 494 O71 AAA IA 2, 227 3, 271 
Vermont............ 875 T: 62D A oss wenn lapse ae SR Tx d a T 3, 907 25, 326 
Virginia ............ (0) O A xen es 750 375 1, 469 6, 066 
West Virginia....... 40,076 | 34,482 (0) CO A A 40, 378 34, 758 
Other States d. ...... 43,822 | 42,926 5, 842 6,601 |..........|-.-- ee (e) (e) 

Total.......... 1, 068, 598 [1,306,053 | 86,304 | 83,904 | 193,020 | 204,272 [1,508,752 | 2, 320, 102 


aIncluding bentonite, brick clay, cement shale, clay used for boiler covering, pipe clay, pottery 
gay. road metal, siliceous clay, terra cotta clay, and wad Sat 

b Including Connecticut, Iowa, Massachusetts, Michigan, North Carolina, North Dakota, Oregon, 
Utah, Washington, Wisconsin, and Wyoming. 

c Included in Other States, 

dIncludes all products made by less than three producers in one State. in order that the operations 
of individual establishments may not be disclosed : 

e The total of Other States is distributed among the States jo which it belongs, in order that they 
may be fully represented in the totals. 
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Production and value of clay in the United States in 1903, by States. 


(Quantity in tons of 2,000 pounds. ] 


Kaolin. Ball clay. 
State. Raw. | Prepared. Raw. Prepared. 

| ity.| Value. Quantity. Value. Quantity. Value. Quantity. Value. 
E AMM A usce a noc | —— A PA | uode duis iem uade ade ee IMS » 
A MA O e ewes 10,005 | $57,800 13,496 | $36,902 (b) | (b) 
A A A A A A A O Peut Cae vi AER 
o AS A A A ve se UE (€) (0): Js cres | Spe bs au 
Delaware. li EX Y 14,065 | 110,273 AA A ds nnne Oe IP 
¡AA AE esee O coute AA PA 15, 184 $69, 328 
EA PA A AAA pee a pied A epica A exei RE 
TIHTIONIS AAA A e tute tocan A A A A A OA 
A A A aoe ReneS | De beetle O oder cum tas IS a Papae 
A A Geese tees ieee CRM d ER (€) (6). xxx PA 
Missouri ............ | 130 $695 1c Loose | res amus essais val qs eR x Me NU ai eeu wenn | MN RR 
Montana............ | A usd ael qiiae cd des rrr v SK MN exp 
PCIe RM E re 22, 952 | 24,872 10, 225 41, 989 
New York........... PERPE nr O RN OE A SA PELOMERISE MY 
Ohlguoi2sdersineetun DEN OMEN TUN: HORIS. OMS AUN. ETE EE 
Pennsylvania....... (€) (¢) 23,976 | 145,056 |.......... | —— A se ene asses 
South Carolina...... A ev tes GMa A leew ewe A A EP exea ees 
Tennessee AAA A A A he m (d) O A eve ERR VY 
gio rt AAA A E A EE I E she an ekleae 
Vermont............ (6) (°) 1,679 13,251 AS PA A A s ER 
Nest -VAJPglIi AA AA A A A A A A AO E WEE ce 
WISCONSIN ME A A A OA A EET A A 
Other Statese....... | 400 710 eoe xod itt 29, 861 A vest n 

Total.......... | 530 1, 405 49, 725 | 356, 380 66, 309 | 106, 027 25, 409 111,317 

Fire clay. Stoneware clay. 
State. Raw. | Prepared. Raw. Prepared. 
(Quantity. Value. Quantity. Value. ¡Quantity.| Value. Quantity, Value. 
: | 

Alabama............ 37,105 | $20,355 A 82:590: A CA ae Dou asas NONO, 
Arizonas............ 5, 094 7, 082 1,711 10, 988 2, 460 $3,259 A IA 
Californía........... 29, 007 30. T99 A ebore 3, 950 A a aed DRE 
Colorado............ 12,910 | 12,860 (€) (c) 1,810 1:058 AA etl yereexeyk 
Delaware ........... (€) (€) (€) (C). A A A O eren dee 
Florida 


conos o connascea¡noensncansacoajeonorosnanoj[anononcsonaojonarnnncrono |. .enonnaoj]oconoencnnaj]ononnrnacnc | o. n.o oo nono 


a Including Connecticut, Iowa, Maryland, Massachusetts, Michigan, New Hampshire, North Caro- 
lina, North Dakoti. Oregon, Utah, Virginia, and ball clay (raw) for Tennessee. 

b Ball elay (prepared) for Utah included in miscellaneous elay (raw). 

¢ Included in Other States. 

d Ball clay (raw) for Tennessee included with Arizona, etc. 

e Includes all products made by less than three producers in one State, in order that the operations 
of individual establishments may not be disclosed. 
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Production and value of clay in the United States in 1903, by States—Continued. 


Fire clay. Stoneware clay. 
State. Raw. Prepared. Raw. | Prepared. 


Quantity. Value. Quantity. Value. Quantity Value. 


Quantity.! Value. 


Georgia PM MEE Lr | PA (a) | (a) | as DICEN. 
Illinois.............. 21,403 | $24,274 | 14,836 , $13,753 | 18,024 $14,592 pues | Dre: 
Indiana............. 31,614 | 30,637 (a) ^ (a) (a) | o O AN Pee 
Kentucky........... 44, 288 36, 253 (a) | (a) | (a) | (a) AN | bas 
Missouri ............ 163,589 | 158,083 | 31,759 | 182,429 | — 5,064 | — 3,830 | AA SNO 
Montana ............ 3,567 8,210 (a) | t M c PP. o caclGaenetees M 
New Jersey ......... 340,047 | 450,789 | (a) | (a) 24,403 41,153 (a) (a) 
New York .......... 1,091 Z E 2:29» TOIT MU ! (a) (ay. A lex aues 
ONG laica tada | 80,300 | 56,219 ' 82,980 | 70,983 | 22,960 | 16,689 | (a) (a) 
Pennsylvania....... 106,204 | 137,983 | 32,198 , 63,979 2,676 CI Ca 
South Carolína......|..........].......... | (a) | (UU) A A gu estesa iles. DIE 
Tennessee .......... 2, 625 8:000. cocer sane wees 6, 913 yi. c A TREES 
TEXAS... noen (a) (a) |) (a) 830 | 1,245 .......... D eee 
Vermont............ (a) | (a) (a) O A RA MORS bog qua ei 
West Virginia....... (a) | (a) | 55, 958 42. 38 A A (a) (a) 
CI A lerne O IA A AA A AA 
Other Statesb....... 74,964 | 67, 846 | 17,044 | 35, 243 1, 286 1, 646 9,771 | $17,513 

Total.......... | 943, 908 |1, 047, 007 | 240, 018 | 427,253 | 90,976 | 97,246 9,771 | 17,518 

Miscellaneous. f 
Total. 


State. Raw. Prepared. 


Quantity. | Value. = Value. | Quantity. | Value. 


Alabama...... eese ee 100 S2» A sen esae 40, 817 $28,125 
IT 2,767 | A sedes [eee ener 85, 533 150, 319 
California.................... 9, 000 15,800 |...........- | ee M 42,047 50, 099 
Colorado. ntsc 2,500 | 1:300 aia curer 37,317 41, 454 
Delaware .................... A Ad a REN E isla 80, 285 171,471 
Florida ...................... 1, 000 2,000 laos UNSERE 16, 184 71, 328 
Georgia ...................... 12, 822 7, 594 4, 602 $24, 290 17, 874 82, 334 
MO cita een 8,750 13, 198 8, 025 8, 025 71,038 73, 842 
Indiana............... ...... | 1,776 ` SPE NES NN DIILIID 43, 345 41,673 
Kentucky... esee oso a eer EIE 57, 363 67,010 
Missouri o ee A eA n A tes UA PERRO SER 191,122 34^, 537 
MONTADA occ | 3,0) ! — 10,800 ............ AA 7,417 21.510 
New Jersey .................. | 71,909 , 91, 056 10, 662 20, 743 493, 254 634, 622 
New York oscila 17,561 A tr dekaeb ux 18, 958 20, 963 
ONO E E | 8, 662 jio emp Tc 198,102 | — 126, 92 
Pennsylvania................ ORCE E MI add EET 170, 963 355, 128 
South Carolina .............. 36, 396 133, 903 230 : SUD 36, 703 135, 408 
Tennessee.................... 1, N90 pores Ina 111, 428 13,792 
TOXAN a2 voa A eae PC LS DA M ME qtd REEL ME 1, 909 2, 865 
o A DN ANS | —À— 2, 829 16, 276 
West VIERA a da a II cant EET 65, 439 50, 911 
Wisconsin.................... 630 980 1, 278 11,500 1, 908 12, 480 
Other Sites Ds pd dad dia EE TEE A (e) (e) 
A Siceioes hse 190,392 364,531. 24,797 | 65,363 | 1.641,835| 2, 6, O42 


a Included in Other States, 

b Includes all products made by less than three producers in one State, in order that the operations 
of individual establishments may not be disclosed. 

c Including Connecticut, Iowa, Maryland, Massachusetts, Michigan, New Hampshire, North Caro- 
lina, North Dakota, Oregon, Utah, Virginia, and ball clay (raw) for Tennessee. 

d Ball clay (raw) for Tennessee included with Arizona, ete. 

e The total of Other States is distributed among the States to which it belongs, in order that they 
be fully represented in the totals. 

f Including brick clay, clay for wall paper, plaster, and boiler covering, paper clay, slip clay, terra- 
cotta clay, and wad clay. 
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The tables following show the production of clay in the United 
States in 1903 and 1904, by varieties. As in the general table, all the 
varieties decreased in 1904. This decrease may be more apparent than 
real, however, in the case of kaolin, which decreased in value from 
$357,785 in 1903 to $304,582 in 1904, since some of the paper clay 
reported in 1904 was undoubtedly reported as kaolin in 1903. Ball 
clay showed a decrease from $217,344 in 1903 to $142,028 in 1904, a 
loss of $75,316, or 34.65 per cent. Fire clay also showed a decrease 
from 1,183,926 tons in 1903 to 1,068,598 tons in 1904, a loss in quantity 
of 115,328 tons, or 9.74 per cent, and from $1,474,260 in 1903 to 
$1,306,053 in 1904, a loss in value of $168,207, or 11.41 per cent. 
The stoneware clay decreased from 100,747 tons in 1903 to 86,304 
tons in 1904, a loss in quantity of 14,443 tons, or 14.34 per cent, and 
from $114,759 in 1903 to $83,904 in 1904, a decline in value of $30,855, 
or 26.89 per cent. The decrease in the miscellaneous class may be 
accounted for by the fact that many of the clays included in this item 
in 1903 have been credited to their proper class under the new classifi- 
cation in 1904. 


Production and value of clay in the United States in 1908 and 1904, by varieties. 


1904. 
Variety. Quantity. Value. 
Short tons. | 
KB0llli c uds Jo eo evi A A A uM eee 41, 207 $304, 582 
Paper Loss ouUE REC XA Eae AREA SS A NE d dae Ra eM e C ES 70, 505 276, 381 
RERUM 3, 937 | 11, 942 
A A aetna ew TEA eee ead eae eees 46, 181 | 142, 025 
[| AMEN NMORO PUR test ms amr OMM ETE PENAS 1,068,598 | 1,306,053 
A A toss as boost bees eu td nada eta qos su dte i isdte 86, 304 | 83, 904 
MISCO ANCONS aos eode demere tel dus A CLA aes ected 192, 020 | 195, 272 
A A aia einer bee ON 1,508,752 | 2,320,162 
1908 
Raw. Prepared. Total. 
Variety. A SA E o D NE Ec es 
Quantity. Value. Quantity. | Value. Quantity. Value. 
Short tona. Short tona. Short tons. 

Kaolin REN be 530 $1, 405 49, 725 $356, 380 50, 255 $357, 785 
Bitll A ÓN 66, 309 106, 027 25, 409 111,317 91,718 217,344 
A 943,908 | 1,047,007 240, 018 427,253 | 1,183,926 1, 474,260 
Stoneware................... 90, 976 97, 246 9, 771 17,513 100, 747 114, 759 
Miscellaneous ............... 190, 392 364, 531 24, 797 65, 363 | 215,189 429, 894 
Tota 1,292,115 | 1,616, 216 349,720 977,826 | 1,641,835 2, 094, 042 
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IMPORTS. 


The following table shows the imports of clay into the United States 
from 1855 to 1904: 


Calendar 
year. 


"coc. 
"aoc 
coo...» 
en .on.o.o 
«..o..eooos 
"^ 
LIPS 
"^-^ 
"acc 
"2299-2 
"9-2 
LT 
LE 
.on.n..o.os 
eo ee 


i 
e" 
co... on... 

1 


"c" i 


i 


Kaolin or china 


clay. 

E Value 
Long | 

tons 

10,626 | $53, 722 
10,590 | 123,093 
23, 480 | 141, 360 
18,150 ! 102,050 
19,843 | 113,538 
29,923 | 270, 141 
39,901 | 294, 458 
49,468 | 375,175 
49,713 | 371, 460 
62,715 | 465, 501 
75.447 | 531,714 
76,718 | 536, 081 
71,938 | 493, 431 
85,586 | 573,595 
92,521 | 615,717 
111,959 | 698,720 
117,756 ' 663,379 
133, 062 | 883, 092 
140, 257 | MUN, 573 
142,878 | 891, 708 


Classified importa of clay, 1885-1904. 


i 


: 29,188 | 152,018 


0) 


dnm y 


Unwrought. | 
prs "| Value 

Long 

tons, 

9,736 | $76, 899 | 
13,710 | 113,875 
17,645 | 139, 405 
20, 604 | 152,691 ; 
19,237 | 145, 983 | 
21,049 | 155, 486 
16,094 | 118, 689 | 
20,132 | 155,047 
14, 949 | 113, 029 | 
13,146 | 98,776 ! 
18, 419 | 125,417 
13,319 | 88,029 

9,405 | 56,261 
16,130 | 98,434 
19, 614 | 118,679 
21,626 | 126, 203 
27,597 | 156,838 | 
25,831 | 138, 032 


680 | 123,241 


All other cla ys. 


Wrought. 
d ^i Value. 
Long 
tons. 

3,504 $29, R39 
1,654 | 20,730 
2, 187 | 22,287 
6, 832 | 53, 245 
8,142 | 64,971 
2,978 | 29, 143 
6,297 | 56,482 
4,551 | 64,818 
6, 090 | 67,250 
4,768 | 60, 786 
5,160 | 60,775 
4,514 | 56,701 
7,839 | 52,232 
1,412 | 24, 959 
1,716 | 31, 948 
3,195 | 45,431 
5,707 | 75, 721 
2,650 | 47,093 
2, 433 | 36,211 
1,217 | 25,026 


Common blue. 


hine Value. 
Long 
tons 

as | Unda 

| 

5,172 '859, 971 
4,304 | 51,889 
2,528 | 28, 886 
3,869 | 40,578 
4,983 | 54,695 
4,502 | 50,954 
5,312 | 58, 280 
9, 223 106,618 
7,827 | 92,013 
6,136 | 73, 839 
6,978 | 86, 588 
9,076 .110,794 
4,699 | 50, 361 


| 


Total. 
"ns Value 
| 
Long 
tons. 

23,916 | $190, 460 
31, 954 257, 698 
43,318 , 303,052 
45, 586 307, 9&9 
47,222! — 324,492 
53, 950 | 77 
62, 292 469, 629 
79, 323 | 655, 011 
70, 056 606, 658 
83,157 653, 949 
102, 595 758, 484 
99, 534 735, 506 
93, 744 652, S51 
108, 440 755, 268 
123,074 872, 962 
144, 107 962, 307 
157,196 | — 969,777 
168,551 1,154,805 
180,954 a1, 198,418 
1, 090, 339 


171,474 | 


e zn2ludes clay not otherwise provided for, valued at $522, but for which no quantity is reported. 
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SAND-LIME BRICK. 


The following table shows the production of sand-lime brick in 
the United States in 1904: 


Production of sand-lime brick in the United. States in 1904, by States. 


—— 


Num. | Common brick. Front brick. Fancy brick. 
ber of SSS SS SSS 
oper- 
State. ating d 
firms | Quantity. | Value. | Quantity. | Value. | Quantity. | Value. i 
report- 
ing. 
Thousands. Thousands. Thousands. 
Alabama .............- 3 (a) (a) 1, 114 | 811,490 :............]........ 816, 126 


Arizona, South Da- 
kota, , Washington, l 
and Wisconsin ...... 4 4,878 | $35, 400 400 A lene ae 40, 400 


Arkansas, lowa, Kan- 
sas, and Texas ...... 


California............. 


Delaware, Maryland, 
New Jersey, and Vir- 
ginia ....2........... 5 4,388 | 30,527 300 9: 200. AA PA 33, 727 


Florida, Kentucky, 
Louisiana, Missis- 
sippi, North Caro- 
lina, South Carolina, 


c 


7,497 | 51,855 8,318 1 72599 A OE 124, 388 
2,969 | 22,848 92| 1,171 (a) (a) | 24,044 


d» 


and Tennessee ...... 9 4,494 | 32,808 1,735 | 20,473 A oes 53, 281 
Indiana ............... 4 11,000 | 62,175 (a) TUER. OA A 53, 175 
Michigan ............. | — 10 9,886 | 64,034 580 | 5,234 (a) (a) | 69,765 
New York............. | 5 3,403 ! 20,571 (a) O A A 26, 233 
OO inercia 3 (a) | (a) |. (a) (d) PA 1, 494 
Pennsylvania ......... | 4 (a) | (a) (a) (a) PA A 20, 495 
Other Statesb......... caba 2,131 | 16,016 1,985 | 17,271 20 | $522 | (°) 

Total............ | 57 50,646 | 326, 234 14, 471 | 136, 372 20| 622 | 463, 128 


Average value per M..'........]............ 0:44 {ice wees à 9,42 AA 26.10 j........ 


aIncluded in Other States. 


b Includes all products made by less than three producers in one State in order that the operations 
of individual establishments may not be disclosed. 


c The total of Other States is distributed among the States to which it belongs in order that they 
may be fully represented in the totals. 

In 1903 returns were received from 16 plants, showing a marketed 
product of 20,860,000 sand-lime brick, valued at $155,400, or $7.45 per 
thousand. In that year no effort was made to collect statistics of brick 
by variety, hence this average value was higher than the average value 
of the common brick in 1904 and lower than that of front. In 1904 
returns were received from 57 plants, giving a total value of products 
of $463,128. Every plant operating in the United States in 1904, 
except those beginning very late in the year and from which no sales 
were made, are included in this table. The number of plants increased 
from 16 in 1903 to 57 in 1904, and the total number of brick increased 
from 20,860,000 in 1903 to 65,137,000 in 1904, valued at $463,128, or 
$7.11 per thousand. Of these 57 plants there are three each located 
in Alabama and Ohio; one each in Arizona, Delaware, Kansas, Ken- 
tucky, Louisiana, Maryland, Mississippi, New Jersey, North Carolina, 
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South Dakota, Tennessee, Texas, Washington, and Wisconsin; four 
each in California, Indiana, and Pennsylvania; ten in Michigan; five 
in New York; and two each in Arkansas, Florida, Iowa, South Caro- 
lina, and Virginia. In 1903 Michigan had three; California, New 
York, South Dakota, and Texas had two each, and Arizona, Mary- 
land, New Jersey, North Carolina, and Pennsylvania had one each. 
Michigan, with ten plants and an output valued at $69,765, was the 
leading producing State in 1904. Indiana was the next largest pro- 
ducer, with product valued at $53,175. New York appears to be next, 
with & product valued at $26,933. 


CEMENT” 


INTRODUCTION. 


To those who made large purchases of cement in 1904 the low prices 
which prevailed were doubtless satisfactory; but to the manufacturers 
of cement in the United States the year was not an encouraging one. 
Never in the history of the industry have prices been so extraordi- 
narily depressed. In midsummer several of the mills in the Lehigh 
district were quoting selling prices which were below the cost of pro- 
duction and lower than any quotations ever before made by these 
mills. Later in the season there was a slight reaction, but the year 
closed with prices at a discouraging figure. 

The cutting of selling prices in Portland cement naturally operated 
to lower the selling price and reduce the output of natural-rock 
cement, with the result that the production of the natural-rock cement 
mills for 1904 was very much smaller than that for 1903. These facts 
and the general uncertainty as to an immediate reaction in the cement 
market acted as a deterrent to a number of companies whose plans 
for building cement plants were already well developed, and many 
mills which were to have been built in 1904 were numbered instead 
among the projects which await a steadier market, better prices, and 
an increased number of orders for cement. 

The building of the Panama Canal, which will require more than 
12,000,000 barrels of cement; the rebuilding of the city of Baltimore, 
especially along the water front; the enormous increase in the con- 
sumption of cement caused by its use in the various forms of concrete 
construction, and the increasing demand throughout this country for 
cement sidewalks point toward a brighter outlook for the industry in 
the immediate future. 

a The entire statistica] canvass and compilation of this report has been conducted by L. L. Kimball, 
of the United States Geological Survey.—D. T. D. 
909 
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TOTAL PRODUCTION. 


The entire production of hydraulic cement in the United States in 
1904 increased only 1,776,117 barrels over that for 1903, as a result of 
the continuation of the condition of the market outlined at the close 
of 1903 in the report made by this Bureau on the production of cement 
in 1903. | 

The total production of cement for 1904 was 31,675,257 barrels, val- 
ued at $26,031,920, as against a total production in 1903 of 29,899,140 
barrels, valued at $31,931,341, which is a gain of a little less than 
2,000,000 barrels in the quantity of cement produced, and a loss of 
nearly $6,000,000 in value. 

The production of Portland cement in 1904 was 26,505,881 barrels, 
valued at $23,355,119. 

The production of natural-rock cement in 1904 was 4,866,331 barrels, 
valued at $2,450,150. 

The production of Puzzolan or slag cement in 1904 was 303,045 
barrels, valued at $226,651. 


PORTLAND CEMENT. 
PRODUCTION. 


Following is a table showing the quantity and value of the produc- 
tion of Portland cement in the States manufacturing this product in 
1902, 1908, and 1904: 
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Production of Portland cement in the United States in 1902, 1903, and 1904, by States. 


1902, a 1903. a 1904. ^ 
State. Num- Num- Num- 
ber of | Quantity.| Value. |berof|Quantity.| Value. | ber of Quantity.| Value. 
works, works. works, 
Barrels Barrels Barrels 

Alabama ..... A ARTO O PA AA A sa 
Arkansas ..... 1 | — AP MG M PAS —Á A e ande 
California .... 2 294,156 | $431,910 631, 151 |$1,019, 352 3 | 1,014,558 $1,446, 909 
Colorado ..... 2 82, 044 105, 016 1 258, 773 436, 535 1 490,294 | 638,167 
Georgia....... A A A AIR A O 
Illinois 4s. 4 767,781 977,541 5 | 1,257,500 | 1,914, 500 5 | 1,326,794 | 1,449, 114 
Indiana ...... 3 536, 7 628, 244 3 | 1,077,137 | 1,347,797 4 | 1,350,714 | 1,232, 071 
Kansas ....... 1 830,050 | 1,017, 824 1 | 1,019,682 | 1,285, 310 2 | 2,643, 939 | 2, 134, 612 
Kentucky AA A AA TA A A EET A PAS 
Michigan..... 10 | 1,577,006 | 2,134, 396 13 | 1,955, 183 | 2,674, 780 16 | 2,247,160 | 2,365, 656 
Missouri...... AA IIA 2 825, 257 | 1,164, 834 Y PI evPiPS a 
New Jersey... 2 | 2,152,158 | 2,563, 355 | 3 . 2,693,381 | 2, 944, 601 3 | 2,799, 419 | 2,099, 564 
New York.... 10 | 1,156,807 | 1,521,553 12 | 1,602, 946 | 2,031,310 12 | 1,362,514 | 1,257,561 
ORIO; ciaram 7 563, 113 685,571 8| 729,519 998, 300 | 7 910, 297 987, 899 
Pennsylvania 15 | 8,770, 454 |10, 130, 432 17 | 9, 754, 313 |11, 205, 892 17 |11, 496, 099 | 8, 969, 206 
South Dakota. AA AA | AAA APA Y A yep TT 
TOXÉN MAPAS 2 165, 500 | 234, 950 | AAA AE Y A PO 
Utah oio i UA AA AA 1 | RUMP A A AAA 
Virginia. ....: 1 334,869 433,286 | 1; 538,131 690, 105 1 864, 093 714, 360 
West Virginia |....... pe A A AA | A D EE RBREF 

| | 83 26,505,881 |23, 355, 119 


Total ... 65 14280; 644 20, 564, 078 78 22,342,973 es 319 


As heretofore, States having but one producing cement plant have 
the figures showing their output combined with the figures for some 
other States to avoid exposing individual productions, which are not 
published except in combinations to make State totals, unless for some 
especial reason and with the full permission of the persons concerned. 

In the table above the State combinations are as follows: Alabama, 
Georgia, West Virginia, and Virginia are reported together; the prod- 
cuts of Kansas and Missouri are given in combination; and Colorado, 
Utah, and Texas have their products combined. In each case the 
combined product is given in connection with the State which was the 
largest producer. 

For the year 1904, one new State is added in the table showing 
where the Portland cement plants of the United States are located, 
for the reason that although Kentucky did not produce Portland 
cement in 1904, the plant for that purpose was practically completed 
in that year. No new plants were started up in States not already 
recorded as producers of Portland cement. 

The States stand in the same order of rank for 1904 that they held in 
19083, so far as the leading producers of Portland cement are concerned. 
Pennsylvania, the heart of this branch of the cement industry, still 
holds first place, with a product which is more than 40 per cent of the 
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total quantity of cement manufactured in 1904. She increased her lead 
over that of the previous year by 1,741,786 barrels, and stands 8,696,680 
barrels ahead of New Jersey, which ranks second, with a produc- 
tion amounting to 10.56 per cent of the whole. Michigan is still in 
the third place, her production being a trifle less than 84 per cent of 
the total quantity of cement manufactured. New York was the fourth 
producer of Portland cement in 1904, having made about 5 per cent of 
the entire production. ' 

When the pioneer cement plants turned out a few thousand barrels 
as a good year's work, the lead of a million or two barrels in a State 
would have meant much more than it did in 1904, when a number of 
plants—notwithstanding 1904 was a bad year—ran up into the millions 
of barrels for their individual production. 

The States included in all other sections in the following table are 
Alabama, California, Colorado, Georgia, Illinois, Indiana, Kansas, 
Missouri, Texas, Utah, Virginia, and West Virginia, together with 
such counties in Pennsylvania as are not included with Lehigh and 
Northampton counties. 

As in the similar table for 1903, Warren County, N. J., is not included 
with the Pennsylvania counties, but is included in the separate statement 
of the output of New Jersey. 

Following is a table showing the growth of the Portland cement 
industry in the United States since 1890: 


Development of the Portland-cement industry in the United States since 1890. 


* 


1890. 1900. 1902. 
Section. Num. | Num- | Num-: " 
E Quantity. nr iani Quantity. | Per works. Quantity. Ed 
Barrels. Barrels, ! Barrels 
New York 2eecce uva 4 65,000 | 19.4 8 465, 832 5.5 10 ¡ 1,156, 807 6.7 
Lehigh and Northamp- 
ton counties, Pa., and 
Warren County, N.J.. 5| 201,000 | 59.9 15 | 6,153,629 | 72.6 17 | 10,829,922 | 62.9 
Online 2 22, 000 6.5 6: 634,215 6.3 7 | 563, 113 3.3 
Michigan............... EDEN RENTEN ONERE 6, 664,750; 7.8 10 | 1,577,000 9.1 
All other sections. ...... 5| 47.500] 142 15 | 663,594 1 7.8| 21 3,103,796 | 18.0 
Total ............. 16 | 335,500 | 100. o (50 E 482,020 | 100.0 ELI 17,730.644 | 100.0 
| 1903. 1904. 
] usu dee ctm RU Le ie en 
aie | Beet Quantity. a epe Quantity. | ot 
works. | works. 
| Barrels. | Barrels. | 
New YORK o di RENS EFE PCT WR ses’ 12' 1,602,946 7.2 12| 1,362,514 5.1 
Lehigh and Northampton counties Pa...... 18| 9,631.43] | 43.1) 15 | 11,411,620] 4&1 
NOW Jersey E aes ER Ur e CE uA pu 3, 2,693,381 12.1 3| 2,799,419 10. 6 
Odeon teehee as ME ARI UU ad | 8| 729,519} 3.3 7| 910,297 3.4 
MDCDIgülk 1 oss ERU eet hae uada S SE | 13 ], 955, 183 8.7 16 | 2,247,160 85 
All other sections ....... sessi (029 | 6,730,403 | 256!  30| 7,774,871 1 29.3 
aE T a E EE ci eme dE e DM 00.0! R3 | 26,505,881 ' 100 


78 | 22,342,973. 
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THE PORTLAND CEMENT INDUSTRY, BY STATES. 


"The production of Portland cement in the United States in 1904 was 
confined to 17 States, two other States, with but a single plant each, 
being nonproductive. In detail, the State production was as follows: 

Alabama.—This State has but one plant manufacturing Portland 
cement, and that plant ran slightly behind its production for the pre- 
vious year. The mills were closed down for several months, during 
which time alterations and improvements were completed. The only 
other plants in the State are manufacturers of slag cement, though 
there is a project for another Portland-cement plant which will be 
located at Selina, where well-known deposits of limestone suitable for 
use in the production of Portland cement occur abundantly. As yet, 
however, the mill has not been built. The other cement factories in 
Alabama were both active in 1904. 

Arkansas.—The only plant in the State of Arkansas which has ever 
produced cement was idle throughout the year 1904. This mill has 
abundant material for the economical production of cement, and is 
built in a locality where no immediate neighbors exist to create com- 
petition. The low price of cement during the year and lack of funds 
with which to operate were the causes responsible for the idleness of 
the mill. 

California. —There has been a steady and very marked increase in 
the output of cement from California within the last few years. In 
1902 the returns showed but little more than a quarter of a million 
barrels of Portland cement produced in the State. In 19083 this 
amount was increased to more than a half million barrels, and in 1904 
the total production for the State ran up to more than a million barrels. 
This quantity of Portland cement is the output of the three plants 
located in California. Of these three mills, one was idle nearly six 
months undergoing repairs and remodeling, one was closed for a short 
time that it might be overhauled, and the other ran practically on full 
time for the year. The increasing murket for American cements in 
the Pacific States has had a marked effect on the imports of cement on 
that coast, and the entire success of the home product is each year 
more fully assured. 

Colorado. —There was only one plant producing Portland cement in 
Colorado in 1904, and this plant had a much larger output than that 
recorded for the preceding year. This company, it will be remem- 
bered, absorbed its only competitor in the State in 1902, and increased 
its own capacity greatly thereafter. There is now another company 
in Colorado that has at present some facilities for burning cement, and 
the writer is informed by them that the erection of a large, modern 
Portland cement plant is contemplated in the near future. As about 
85 per cent of the cement made in the United States is manufactured 
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east of the Mississippi River, and as the freight rates on cement 
shipped to the west from eastern factories are heavy, there should be 
sufficient room for a number of new cement mills in Colorado, where 
raw materials for the industry are abundant. 

Illinois. —There were four active Portland cement factories in Illi- 
nois during 1904, and one factory which remained idle on account of 
the condition of the cement market. Of the four active plants, two 
were closed down three months for repairs, and the other two ran on 
full time throughout the year. The Illinois Steel Company did not 
complete its new plant at Buffington, Ind., in time to manufacture 
cement, until January, 1905. This plant is more fully described as to 
its location in the detailed account of the State of Indiana; though that 
itis built just across the State line dividing Illinois from Indiana, 
instead of just within it, is a mere chance and due to the fact that at 
the time when the building of an additional plant was desirable, there 
was no other land available for purchase by the Illinois Steel Company 
which was as near to its inill at South Chicago as the site at Buffing- 
ton. The enterprise and the capital invested in the Indiana factory 
belong entirely to Illinois. The three other cement plants in this State 
produce only natural-rock cement. 

Indiana.—The Portland cement industry was fairly prosperous in 
this State in 1904, notwithstanding the uncertain market, and the three 
plants which contributed to the total production had a larger output 
than they had in 1903. All three of the mills ran practically without 
interruption through the entire year. The plant at Mitchell was not 
closed down at all, and the company owning it expects to build a sec- 
ond factory there in 1905, still further to increase its Indiana produc- 
tion of cement. The plant at Bedford is now in operation and is to 
be active through the current year. It was not started up until just 
after the close of 1904. It has a capacity of 2,000 barrels of Portland 
cement per day, and the limestone and shale used for manufactur- 
ing are both to be had on the grounds where the mill stands. The 
new plant erected at Buffington by the Illinois Steel Company is 
located just without the Illinois State line, instead of just within it, as 
are the two other plants owned by the company. The factory is com- 
pleted, and was started up in January, 1905. It has sixteen rotary 
kilns, each 80 feet long by 7 feet high at the fire end and 5 feet 6 inches 
at the stack end, capable of turning out sufficient clinker to make 
4,500 barrels of Portland cement per day. Power for the electric 
motors is supplied from the South Chicago works, 10 miles distant, at 
less than a 4 per cent loss. The current is supplied by two 2,000- 
kilowatt generators, and steam is furnished by boilers fired with waste 
gases from the blast furnace in South Chicago. As in the company’s 
slag-cement factory at North Chicago, Ill., and its Portland cement 
plant at South Chicago, Ill., the raw materials used are obtained in 


CEMENT. 915 


the State of Illinois, the same quarry furnishing limestone for all three 
of the plants. The railroad used in shipping material from Chicago 
to Buffington also belongs to the company owning the cement plants. 
Therefore, although it is necessary, in order to preserve the integrity 
of this report as to totals of State production, to credit the cement 
manufactured at Buffington to Indiana, yet the fact that this new plant 
is but the third branch of a large Illinois company and that all the 
raw materials used, as well as the money invested, come from that 
State, should not be overlooked. 

There are four other Portland cement companies reporting from 
Indiana besides the natural-rock cement producers. Of these four, 
one has dissolved, one has gone into the hands of a receiver, and one 
has not yet been satisfactorily capitalized, though there is & good 
prospect that it will be in the coming year. The fourth company is 
one which will build a Portland cement plant at Speeds. As yet only 
the preliminary work has been done, but the factory will probably be 
finished in 1905. It will have two rotary kilns, which will give a capac- 
ity of from 500 to 600 barrels of cement per day. Ball and pebble 
mills for both raw materials and clinker will be installed. Cement 
will be produced from the limestone underlying the natural cement 
rock in a quarry owned by this company, and from a shale which lies 
about 3 miles west of the quarry. The shale is to be brought to the 
plant by means of a narrow-gauge railroad built for that purpose. 

Aansas. —For the first time Kansas has more than one cement plant 
devoted exclusively to the manufacture of Portland cement. The first 
plant to produce that article in the State was that of the Iola Portland 
Cement Company, whose first output was made in 1900. The second 
plant, that of the Kansas Portland Cement Company, has its first 
record for producing Portland cement in 1904. Its mills, which have 
a capacity of about 1,200 barrels per day, were started in February, 
and the plant continued to operate during the rest of the year. It is 
well located from an economic standpoint. The raw materials used in 
producing cement are obtained near the mill, and natural gas is the 
fuel used. The result of the first year was unusually good. There 
are two Portland cement plants now under construction in this State, 
and if the conditions in the cement world justify such a step they 
will both be completed and in active operation before the close of 
1905. The other and older plants in Kansas produce only natural-rock 
cement. 

Hentucky.—This State, for so many years associated with cement 
only as a producer of and selling center for the famous natural-rock 
product known as Louisville cement, has now a completed plant for the 
production of a first-class Portland cement. The factory is located at 
Kosmosdale, which was formerly known as Riverside, and is only a few 
miles from Louisville, in which city are the company's offices. The 
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raw materials used are limestone and clay; the quarry whence the lime- 
stone is obtained lies near the Ohio River, about 30 miles above the 
plant, and the limestone is brought to the mills by means of river trans- 
portation, and the clay beds, which show clay of unusual excellence, 
underlie the plant itself and extend over more than 800 acres of adja- 
cent land, all of which is owned by the company operating the cement 
plant. Pulverized coal is the fuel used, and it also is brought to the 
mills by river transportation. The buildings of the entire plant are 
substantial, being of structural steel walled in with cement mortar on 
expanded metal, and making a construction which is practically fire- 
proof. There is also an especial provision for clinker storage, which 
is regarded as valuable, since the ripening of clinker is known to play 
an important part in the constancy of composition in Portland cement. 
Electric power is used for driving the machinery and for lighting 
many of the houses built by the company for its employees. These 
houses are of concrete construction. As at present completed, the 
plant has a producing capacity of 2,500 barrels of cement per day, 
but it is the intention of the owners to increase this capacity to 5,000 
barrels per day in the near future, and the buildings have been con- 
structed with a view to such an extension. Philadelphia capital is 
back of this enterprise, and the plant is said to have cost nearly a 
million dollars. At the time of the writer's visit to Kosmosdale the 
buildings and factory were incomplete, but at the present time [May, 
1905] they are finished and the mills are in operation. 

Michigan.—Of the sixteen Portland cement plants in this State in 
1904, thirteen produced the output of cement for the year. One of 
the plants was not completed until June, and several of the older plants 
were shut down for a much longer period than is usual during the win- 
ter. One plant had a disastrous fire and was closed more than half the 
year, in order to rebuild, and another was compelled to close down 
while the machinery was undergoing necessary repairs. Another 
company closed its mills for several months, in order to make extensive 
improvements, and several factories were closed because of low prices, 
lack of orders, and overproduction. Notwithstanding these facts 
Michigan holds her place as the third largest producer of Portland 
cement in the United States, and her production for the year is in 
excess of that for the preceding year. "There are several companies 
in this State that report that they are about to build cement plants, 
and there are a number of new plants, now practically complete, which 
have not been started up. One factory is in the hands of a receiver; 
and one company reports that its project is abandoned, and that the 
money subscribed has been paid back. The writer desires to call 
attention to the fact that on page 32 of the pamphlet upon the pro- 
duction of cement in 1903, issued by this Bureau in 1904, there is & 
line mentioning the name of the White Star Portland Cement Com- 
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pany as being among those companies which had abandoned the inten- 
tion of building cement plants. Later information received from this 
company states that such is not the case; that the intention to construct 
a factory still exists, and that the company is still pursuing its enter- 
prise. This company should properly come under the head of those 
whose projects have not yet taken the material shape of a cement 
. factory. 

A plant reported as one which will be completed late in 1905 or early 
in 1906 is that of the Standard Portland Cement Company. This 
organization owns 3,000 acres of marl lands in Benzie County, besides 
owning about 1,000 acres of limestone and cement rock property in 
Charlevoix County. The first project was to utilize the marl in pro- 
ducing Portland cement, but having become convinced that the rock 
process of manufacture would be a less expensive one the company 
decided to build a cement plant on the lands near Charlevoix and to 
make cement from limestone and shale. The holdings of the company 
include shale lands in Charlevoix County. Several large limekilns 
are also being built, as it is the present intention of the company to 
produce lime as well as Portland cement. 

Missourt.—The two factories which made Portland cement in this 
State in 1904 were both active throughout the year, save for some 
trifling interruptions for necessary repairs. The output was in advance 
of that for the previous year. The plant at Louisiana is still in proc- 
ess of construction, and its completion will bardly be accomplished 
before the close of 1905. It is now expected by the owners that the 
mill will be started in January, 1906. There is no production of ' 
natural-rock cement in this State, and it is only within the last three 
years that any kind of hydraulic cement was produced here. 

New Jersey. —The record for New Jersey in 1904 does not vary 
greatly from that for 1903. There were seven companies reporting, 
but of them only three were cement producers. Of these three, two 
ran ahead of their production for the previous year, and one fell behind. 
Of the others, two had not yet completed their plants; one was idle; 
and one had given up its organization and abandoned its intention of 
building a factory, at least for a time. The plant at Stewartsville 
again suffered from fire in its coal building, caused, presumably, by a 
bit of oily waste which took fire while going through the drier with 
the coal. It then dropped into the bottom of an inclosed elevator 
and set fire to the coal, which generated gas until the casing was filled, 
when it exploded. This is a much more unusual cause for fire or 
explosion than the cause which led to the same results in 1903. To 
avoid a recurrence of either accident, the coal at the plant is not now 
dried with direct heat, but by means of steam instead. It is the pres- 
ent intention of the company owning this plant to increase its capacity 
to 5,000 barrels of cement per day during the latter part of 1905. The 
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State production of New Jersey again shows an increase over that for 
the preceding year. 

New York.—' Three of the twelve companies that produced Portland 
cement in New York State in 1904 also produced natural-rock cement, 
and nine companies manufactured Portland cement exclusively. Sev- 
eral of these nine companies were idle the greater part of the year, 


and & number of them closed down their plants for shorter periods of. 


time. Among the many causes that entered into the shutting down 
of plants in this State during the year were bad market conditions, 
lack of orders, some installations of new machinery, low prices of 
cement, legal complications, low water, labor troubles, coal shortage, 
full storage bins, and fire. One plant which has reported a production 
of cement for many years was idle throughout the year, overhauling 
the mills and preparing to install rotary kilns instead of the upright 
kilns, in which heretofore the Portland cement has been burned, and 
one plant was sold outright. The factory at Wayland was burned 
down on Christmas Day, the plant being totally destroyed. The 
origin of the fire is unknown, and the loss is about $140,000, only a 
part of which is covered by insurance. It is not yet decided whether 
the plant will be rebuilt or not. The number of factories engaged in 
the manufacture of Portland cement in New York was the same in 
1908 and 1904, but the quantity of cement produced was less in 1904 
than it was during the preceding year. A large iron company in the 
State now contemplates the erection of a mill for the production of 
slag cement, in order to make use of the slag from the foundry. This 
plan has not yet been definitely decided on, however. 

Ohio.—The decline in the cement market throughout the year 1904 
affected the production of cement in Ohio, although the Portland 
cement manufactured for that year was more than that produced in 
1903. The plants which were closed down for repairs and new 
machinery were not opened again as speedily as possible, and one 
plant remained idle during the entire year because of low prices. 
There were seven factories in operation, all of which produced Port- 
land cement exclusively. The two plants producing slag cement were 
active, as was the only factory in the State which produced natural- 
rock cement. The new plant of the Wellston Company, which took 
the place of that destroyed by fire, was started up in July, and in 
November it was found necessary to close it down in order to install 
additional machinery and engine power. The quarry belonging to 
this company is at Oreton, about 16 miles from Wellston, and here 
limestone and coal are mined from the same bill. The shale, too, is 
immediately adjacent. The company owns a very large and valuable 
tract of land containing almost unlimited deposits of materials well 
adapted to the production of an excellent Portland cement, and the 
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erection of another large plant, to be located at Oreton, is being con- 
sidered. , 

Pennsylvania.—The number of mills operated for the production of 
Portland cement in this State in 1904 was seventeen, and the quantity of 
cement produced was an increase of nearly 2,000,000 barrels over the 
quantity manufactured in 1903. Five of the seventeen active factories 
produced both natural rock and Portland cement. Twocompanies that 
had reported themselves in 1903 as about to build cement factories 
abandoned their plans entirely in 1904. Three plants were idle during 
the year, and five are reported as being under construction and likely 
to become active producers in the near future. The National Portland 
Cement Company's plant at Martins Creek, which was not completed 
in 1904, will probably be active in 1905. It is a large plant, extend- 
ing over more than 5 acres of ground. There are already installed 
sixteen rotary kilns, each having & capacity of 200 barrels per day. 
The factory is well equipped for transportation, being located near 
the Pennsylvania; the Delaware, Lackawanna and Western; and the 
Lehigh and New England railroads. Electric power is used through- 
out the plant. The new mill at Penn-Allen was started up about the 
middle of the year, and made a very satisfactory production during 
the remaining six months. Several of the active plants ran all the 
year, but the majority of those reporting a production of cement for 
1904 also report idleness for some part of that year, ranging from 
periods of one to ten months in length. A comparison of the values 
of the total State productions for 1903 with 1904 will show that the 
falling off in prices of Portland cement struck most heavily upon the 
eastern market. The 9,754,313 barrels of cement produced in Penn- 
sylvania in 1903 had a value of more than $11,000,000, while the more 
than 11,000,000 barrels of cement made in 1904 sold for less than 
$9,000,000. 

South Dakota. —There is but one cement plant in South Dakota, 
and it is devoted exclusively to the production of Portland cement, 
using as materials for manufacture chalk and clay. In 1904 this fac- 
tory did not have a production, owing to an entire remodeling of the 
plant and the installation of more modern machinery than that hereto- 
fore used. The five vertical kilns heretofore used in this mill are now 
replaced by four rotary burners, each 100 feet 1n length and 7 feet in 
diameter, and in place of millstones in the grinding department six 
Kent grinding mills have been set up. Coal drying and grinding 
machinery has been put in and the boiler capacity doubled. Under 
the present process of manufacture coal will entirely replace the coke 
formerly used, and an increase of about four times the former average 
output is confidently anticipated by the company in 1905. * There was 
in 1903 a project to erect a second cement plant in another part of 
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South Dakota, but the organizers of the plan report postponement 
of their enterprise until such time as better prices are established in 
the cement market. 

Texas.—In 1904 one of the three cement plants in this State was 
idle, one was closed nearly half the year but produced a large quantity 
of Portland cement during the remaining months, and the third man- 
ufactured both natural-rock and Portland cement. This plant was 
closed down during a part of the year. The activity of the factory 
purchased by & Kansas company and remodeled during the previous 
year materially increased the total State production. 

Utah.—The output of Portland cement made by the single cement 
plant in Utah was more than twice as large in 1904 as it was in 1903, 
notwithstanding the fact that it was shut down for several months 
during 1904. In 1903 the plant was rebuilt and its capacity increased, 
so that the mills now have four rotary kilns, two of which are 60 feet 
and the other two 50 feet in length. 

Virginia.—The report of this State in 1904 is practically a repetition 
of its report for 1903 except for the increase in production. The 
only plant producing Portland cement had a very successful run and 
was active all the year, with the result that its production showed a 
marked increase over that for 1903. This company uses limestone and 
shale as its raw materials, and has now ten active rotary kilns, 60 feet 
long by 6 feet in diameter. There are no new plants reported, and 
the only other factories in the State manufacture only natural-rock 
cement. 

Washington.—The plant for producing Portland cement in the State 
of Washington is stil! a probability, though a large tract of land has 
been purchased near Seattle for this purpose. If in 1905 the increased 
demand for and higher prices of cement materialize, it is not unlikely 
that the cement plant which has been promised in this State for some 
time past will be built, und that Washington will enter the field as a 
competitor in the great northwestern section of the United States 
where the demand for cement so far surpasses the local supply. 

West Virg?nia.—AM of the Portland cement made in this State in 
1904 was the product of one factory. Unfortunately this plant had a 
disastrous fire during the vear and was closed down for a little more 
than six months in order to rebuild and put in some improvements. 
Even taking this into consideration, however, the factory made a very 
satisfactory production. The other Portland-cement plant in the State 
was not started up at any time during the year. 


MATERIALS USED FOR PORTLAND CEMENT. 


Portland cement in the United States is manufactured from a variety 
of materials, all of which, in proper chemical combinations, give prac- 
tically the same resulting product. 
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These materials are limestone, marl, chalk, argillaceous limestone or 
cement rock, slag, shale, and clay, which should be so proportioned 
as to produce a mixture that will come within the prescribed bounds 
from which a good Portland cement may not depart. Following is a 
table showing the quantity and value of cement made from the use of 
these materials and the number of companies using the various kinds 
in 1904: 


Table showing materials used in making Portland cement in the United States in 1904. 


! Number 
Materials used. of com- | Quantity. Value. 
panies. 
Barrels. 

Limestone and cement rock ........oooooonososccccncononcossses 21 13, 902, 939 $10, 733, 588 
Limestone and shale ........................-. Le essc esee e nee 18 5, 631, 686 4, 937,740 
Marl and Clay occ coc lowers sve e UU. ukses sse qu RN a 17 8, 332, 873 3,585, 118 
Limestone and clay .........ooooooonorccororononccnnonconaosasos 17 8, 141,010 8, 546, 532 
Limestone DE ol" ———À 8 497,378 562,146 
Chalk and CAN 2 | Idle. |.............. 
TOC A A A Pes T E Qd a78 26, 505, 881 23, 355, 119 


a The five mills not included in this number were either new or inoperative in 1904. 


The two plants using chalk as the calcareous material for their 
cement were both idle in 1904. One of them was remodeled and 
improved. It is probable that both will be active in 1905. 

The figures showing total production of Portland cement in the 
United States have steadily grown larger during the last decade. The 
amount of increase shown each year as compared with the previous 
year is not so large in 1904 as it has been at any time within the 
three preceding years, as illustrated by the following table: 


Production of Portland cement in the United States, with yearly increase, 1895-1904. 


Percent- 
Year. Quantity. | Increase. | age of 
increase. 
Barrels. Barrels. 

A —V———— — ————————À (C 990, 324 191, 567 24.0 
ILL MU Mc 1, 643, 023 552, 699 55.8 
1697 mc err: 2,677,715 | 1,134,752 73.5 
1898........ ————S €————— á—À—— 8,692, 284 | 1,014,509 87.9 
j| P 5,652,266 | 1,959,982 53.1 
1900... 2.225 ea ce beet dede rS ws ets taces aquePPEM PK BAM E EET 8,482,020 | 2,829,754 50.1 
pL) eo —————Á 12,711,225 | 4,229, 206 49.9 
A eu SEA E lamahaecadess We dS WEESCEewE RUE, Mas po cu E 17,230,644 | 4,519,419 85.6 
jio O —— —X P — — 22,342,973 | 5,112, 329 29.7 


1904 ———— ————————— 26,505,881 | 4,162, 908 18.6 
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NATURAL-ROCK CEMENT. 


The manufacture of natural-rock cement, which is the oldest cement 
industry known, was materially decreased in the United States in 
1904 by the unprecedented fall in the selling prices of Portland 
cement. The great difference which has existed between the cost of 
natural-rock cement and that of Portland cement has hitherto operated 
in favor of the former, while it has not proven detrimental to the 
latter. There are many purposes for which the natural-rock cements 
are equally as good as the artificial product, and in such cases the 
lower price of the natural-rock article has given it the preference. 
But when the price of Portland cement fell to a rate scarcely any 
higher than that at which a first-class natural-rock cement could be 
purchased the sales of the latter cement naturally decreased. Hence 
the reduced output of natural-rock cement in 1904. As the process 
of making artificial cements involves a greater outlay of capital, both 
for the construction and running of a plant, than that required for 
the manufacture of natural-rock cement, it is, of course, quite proper 
that the price should be proportionately higher. 


PRODUCTION. 


In 1904 the total production of natural-rock cement in the United 
States amounted to 4,866,331 barrels, valued at $2,150,150, which fig- 
ures show a falling off of more than 2,000,000 barrels in quantity and 
of about $1,225,000 in value, as compared with the respective figures 
for 1903. "The same conditions which operated to reduce the produc- 
tion in 1903 prevailed to even a greater extent in 1904. 

In arranging the following table, which shows the quantity and the 
value of natural-rock cement manufactured in the United States in 
1904, by States, it has been thought best to make a slight change in 
the form which has heretofore been used in preparing these reports. 
This change consists in separately reporting the productions of cement 
made by the States of Kentucky and Indiana, which productions have 
heretofore been reported together. In the earlier reports made by 
this Bureau, when the only production of cement reported by these 
two States was the natural-rock product made in what is called the 
Louisville district, embracing territory on each side of the Ohio 
River and lying in both Kentucky and Indiana, no confusion resulted 
from such a conjunction of the two States. 

But since the marked development of a Portland cement industry in 
the northern part of Indiana, the building of a large plant for the 
manufacture of Portland cement in Kentucky near Louisville, the 
breaking of ground for a Portland cement plant near Sellersburg, Ind., 
and the projecting of other Portland factories immediately within the 
Louisville district both in Kentucky and Indiana, the recording of the 
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two States separately seems advisable. Following is the table showing 
the quantity and value of the natural-rock cement manufactured in the 
United States in 1902, 1903, and 1904: 


Production of natural-rock cement in 1902, 1908, and 1904, by States. 


1902. 1903. | 1904. 
State. j Num- Num- Num- 
ber of | Quantity.| Value. | ber of |Quantity.| Value. |ber of [Quantity. | Value. 
works. works. works. 
Barrels Barrels Barrels 

GeorglaA......... 2 65,535 | $31, 444 2 80,620 | $44, 402 2 66, 500 $37, 750 
lllinois......... 8 607,820 | 156,855 3 543,132 | 178,900 3 360, 308 113, 000 
pictor AA A A p E res ROTE 13 735, 906 367, 953 
Kentucky ...... 15 | 1,727,146 | 869,163 15 | 1,583,573 | 766, 786 2 264, 104 132, 062 
Kansas ......... 2 160, 000 80, 000 2 226,293 | 169,155 2 210, 922 79, 456 
Maryland ...... 4 409, 200 | 150, 680 4 269,957 | 138,619 4 65, 000 32, 500 
Minnesota...... 2 150, 000 67, 500 2 175, 000 78,750 2 138, 000 65, 620 
Nebraska AA A A A ccce AS AAA lh A fes 
New York ...... 19 | 3,577,340 |2,135,036 20 | 2, 417, 137 |1,510,529 19 | 1,911, 402 | 1, 188, 667 
North Dakota .. DO hate HY We centers pa A ees Ll A OS 
ONO: O zw endete 2 67,025 46, 776 ld A Sel T 
Pennsylvania .. 6 796,876 | 340,669 7 | 1,339,090 | 576,269 5 770, 897 298, 533 
Texas .......... h -desseebsc ew ae n Dl cec NER ME c 
Virginia ........ 2 84, 000 20, 000 2 47,922 25, 961 2 93, 292 59,619 
West Virginia .. 1 88, 475 62, 655 Iu A A r E A EE E ERR 
Wisconsin ...... 2 437,913 | 162,628 2 330,522 | 139,373 2 250, 000 | 125, 000 

Total ..... 62 (28, 044, 305 14, 076, 630 65 (27,030, 271 3,675,520 | 61 |54, 866, 331 | 2, 450, 150 


a The States combined for 1902 and 1903 are noted in the text of the reports for those years. 
b The States wherein the cement product was combined witb that of some other State for 1904 are 
given in the text below. 

The combinations of figures showing State totals of production of 
natural-rock cement in 1904 are more numerous than those for 1903. 
In the latter year only the North Dakota figures were recorded in com- 
bination with those for two other States, but in the record for 1904 it has 
been found advisable to combine the figures for North Dakota with 
those for Minnesota, the figures for Ohio with those for Virginia, and 
the figures for Texas with those for Kansas. As heretofore, the final 
statement of the combinations is placed against the name of that State 
which contributed the largest proportion of cement to the total quantity. 

New York has always been the largest producer of natural-rock 
cement in the United States, and that record remains unchanged in 
1904, the returns showing this State to be the only one that produced 
more than a million barrels. 

1f the Louisville district had been reported as a whole in 1904 that 
locality would have occupied second place as a producer of natural- 
rock cement, as heretofore. But since it has seemed best to divide 
this district, Pennsylvania holds second place, but exceeds by less than 
35,000 barrels the production of Indiana, which stands third in rank. 
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THE NATURAL-ROCK CEMENT INDUSTRY, BY STATES. 


The States mentioned below were not all active producers of natural- 
rock cement in 1904. There are seventeen States having factories 
capable of producing such cement, but some of them did not con- 
tribute to the total production during the year. Following are the 
detailed accounts of State production: 

Florida. —There was no production of cement in this State in 1904, 
and the outlook was not sufficiently encouraging to the people inter- 
ested in the reorganization of the company at River Junction to admit 
of much development of their plans. The material at this place, which 
is so well adapted to the manufacture of cement, was described by Mr. 
Uriah Cummings in 1898 as follows: * 

Probably the most remarkable natural hydraulic cement rock deposit in the known 
world occurs near River Junction. From this point the deposit extends for several 
miles along the left bank of the Appalachicola River, southerly to Aspalaya. Ona 
recent visit to this locality the writer made a careful estimation of this truly remark- 
able formation. It comprises something over 2,000 acres, and has a thickness of 80 
feet above the river. How far it may be below has not been ascertained. Enough 
is exposed, however, to warrant the assertion that the deposit contains sufficient raw 
material to produce over two billions of barrels of cement. The material is usually 
soft enough to cut with a spade, but the lumps, when placed in kilns, harden suffi- 
ciently to prevent them from crumbling while undergoing calcination. Several 
analyses of samples taken from various parts of the formation show a remarkable 
uniformity of proportions of the ingredients essential to the production of a first-class 
hydraulie cement. But the distinguishing feature of this deposit consists in its per- 
fect purity of color. The raw inaterial is white, and the manufactured product is as 
white as the whitest marble. In this respect it is an ideal cement for the architect, 
as it will not stain the walls of fine masonry. Bricks made of one part of this 
cement and two parts white sand are in use in many buildings in the South, and 
they are extremely hard and beautiful. So far as is known to the writer, this is the 
only deposit of white hydraulic cement material in the world. 


Georgia.—There are two plants in Georgia which produce natural- 
rock cement, and both were in operation during the year. Their com- 
bined production was smaller than that for the previous year, and both 
mills were closed for a short time in order that repairs might be made, 
and because of the restricted demand for cement. One of these fac- 
tories is devoted exclusively to the producing of natural-rock cement, 
while the other is equipped to make both natural-rock and Portland 
cement. In 1904, however, it had no output of Portland cement, the 
mills being used only in the manufacture of natural-rock product. 

lllinois.— Among other causes which contributed to the reduced 
production of natural-rock cement in this State in 1904 were strikes 
by the labor unions that affected the three cement mills. All of these 
plants were closed down for a number of months, and the output of 
cement fell materially below that for the preceding year. Of these 


a Cummings, Uriah, American Rock Cement: Ann. Rept. U.S. Geol. Survey, pt. 6 cont., 1899, pp. 
549-600. 
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plants, the two older ones are run under practically the same manage- 
ment, though they are two entirely distinct and separate organizations 
in every respect. They have both been remodeled, and have had new 
grinding machinery installed within the last two years, so that the 
output of both plants is now ground and pulverized by Smidth ball 
and tube mills and comminutors, and thus reduced to practically the 
same fineness as Portland cement. The improved cement from these 
mills is regarded as one of the best natural-rock cements on the mar- 
ket. The other plants in the State make only Portland cement. 

Indiana.—In the State of Indiana there are thirteen mills which 
were built for the manufacture of natural-rock cement. In 1904 many 
of them were idle, owing to conditions which have existed for several 
years in the Louisville district, and which resulted in the formation of 
a company to control the manufacture and the selling of Louisville 
cement and to regulate the quota assigned to each mill. In many 
cases the quota of smaller factories is made for them by one of the 
large plants, in which event the small place is not started up at all. 
The general depression in the cement business affected this district as 
it did other cement-producing localities, and the output was more than 
half a million barrels short of the quantity produced by the same mills 
in the previous year. The fall in values was likewise extreme. It is 
reported to this Bureau by a large manufacturer of natural-rock 
cement in this district that he is about to build a modern, well-equipped 
. plant for the production of Portland cement during 1905. If the 
present plans for this plant are carried out the factory will be started 
up in the late fall or early winter of 1905. It will not, however, inter- 
fere with the operation of the plant for producing natural-rock cement. 

Kansas. —One of the two natural-rock cement plants in this State 
suffered from a destructive fire in December, 1903, and was idle for 
about three months early in the year of 1904, during which time the 
factory was rebuilt. In the fall there was another temporary shut- 
down at the plant by reason of overproduction. The other plant ran 
throughout the year, but not at full capacity. In Kansas the natural- 
rock cement industry is an old and well-known one, while the produc- 
tion of Portland cement there dates only from 1900. 

Kentucky.—In this State the two natural-rock cement plants are 
situated in the suburbs of Louisville, between the canal and the river, 
and the rock used by them in making cement is obtained from the 
ledge of hydraulic limestone which rises out of the river and upon 
which they are built. They are exceedingly interesting plants. They 
have a barrel manufacturing department, which is adjacent to and run 
in connection with the mills, and in which the barrels used for cement 
shipments are made. The cement rock is burned in the ordinary top- 
fire, vertical kilns, which are about 30 feet high, and for transporta- 
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tion the river, the canal, and the railroads are immediately adjacent to 
the mills. 

Maryland.— There were only two plants in this State which pro- 
duced cement in 1904, and they made a very much smaller quantity 
than was produced by them in the preceding year. A third plant, 
which has contributed for years to the natural-rock cement production 
of Maryland, was idle throughout the year because of the low price of 
Portland cement and the consequent lack of orders for the natural- 
rock product. The plant located at Hancock, which for two years 
past has been idle, changed hands in 1904 and is now being remodeled 
and equipped with the most modern machinery available for the manu- 
factureof natural-rock cement. Materialson the land owned by the new 
company are under examination to determine whether they are suit- 
able for use in the manufacture of Portland cement. If they are found 
to be suitable for this purpose, and if the economic conditions are sat- 
isfactory, a plant for the production of Portland cement will be erected 
by the Round Top Company. The cement which for years was man- 
ufactured at this plant was known as a reliable article, and was used 
in the construction of the base and of the first 40 feet of the present 
Washington Monument, at Washington, D. C. 

Minnesota. —The two cement plants in Minnesota manufacture only 
natural-rock cement, and in 1904 both of them reported productions. 
In one mill the output ran ahead of that for the previous year, and in 
the other it fell behind. These plants have both been successfully 
operated since they first manufactured cement. One of them is about 
twenty-five years old, and the other was opened in 1895. "There are 
abundant materials in the State for the: manufacture of a first-class 
Portland cement, and plans for their development have been reported 
to this Bureau. 

'ebraska. —The single cement plant in Nebraska was idle in 1904, 
as it has been for several years past. When active, its production 
was of natural-rock cement only. 

New York.—The State of New York is the well-known center of 
the natural-rock cement industry, and has been such for more than 
three-quarters of a century. In 1904 the total production of this 
article was much smaller than that for the preceding vear, owing 
principallv to the low prices already mentioned. There were, how- 
ever, several minor causes, among which were labor troubles, low 
water, and closing down for unavoidable repairs. Several plants 
stood idle through the entire year, for lack of enough orders to pay 
for starting the factories. Sixteen of the nineteen companies reporting 
a production of natural-rock cement were engaged in the manufacture 
of that product exclusively, and the remaining three manufactured both 
Portland and natural-rock cement. The outlook for manufacturers of 
cement in this State is encouraging at present, because of the large 
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quantities of cement required in the construction of the canal which is 
to connect the Great Lakes with the Atlantic Ocean by traversing New 
York State. 

North Dakota. —The single cement plant in North Dakota was active 
only about half the yearin 1904. Difficulties in transportation, caused 
by the severe winter, were responsible. The tests for this particular 
brand of natural-rock cement run especially high, and the cement has 
& reputation for being generally satisfactory. 

Ohio.—In 1904 Ohio had but one plant used for the production of 
natural-rock cement. This factory ran ahead of its output for the 
previous year and was closed during the year only for holidays and 
occasionally for slight repairs. The other two plants which in former 
years were producers of this variety of cement both remained idle. 
Besides these there are two slag cement plants in the State, and the rest 
of the mills manufacture Portland cement only. 

Pennsylvania.—There were no mills making natural-rock cement only 
in Pennsylvania in 1904, and all production of such cement came from 
the five factories having an output of both Portland and natural-rock 
cement. This production was much smaller both in quantity and in 
value than that for 1903. The causes which led to such results were 
practically the same as those which affected other States in the same 
way. There are in Pennsylvania several new factories under con- 
struction and some old ones are being remodeled. 'Two companies 
went out of business in 1904 and three were idle all the year. 

Texas. —The cement plant at San Antonio, Tex., which produces both 
natural-rock and Portland cement, ran during the most of 1904, and 
had a good output, although its production of natural-rock cement was 
not so large as that for 1903. The only other plant which is equipped 
for the manufacture of natural-rock cement was idle all the year. 
The third plant in the State was originally a producer of natural-rock 
cement, but was sold and remodeled in 1903, and in 1904 had a large 
production of Portland cement. 

Virginia.—The State of Virginia did not greatly change her record 
in 1904 from that made in 1903. In 1904 there were two natural-rock 
cement plants operating, one of which ran ahead of and one behind the 
respective outputs for 1903; but the shortage of one was so much less 
in quantity than the increased production of the other that the total 
State production shows an advance when compared with that of 1908. 

There was one active Portland cement plant in the State in 1904, 
and one plant which remained idle all the vear. 

West Virginia.—With the exception of the plant which had a pro- 
duction of Portland cement in this State in 1904 there were no cement 
factories operating in West Virginia during the year. 

There are three other plants located in the State. all of which have 
been producers of good brands of natural-rock cement. An increase 
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in the demand will doubtless result in at least two of the three becom- 
ing active in 1905. The third plant is for sale, and will not be operated 
by the present owner. 

Wisconsen.—In 1904 there were two cement plants in Wisconsin 
which were operated to produce natural-rock cement, and two new 
companies were formed to build cement plants. The two active fac- 
tortes had a combined production that was not equal to their combined 
output for 1903, and both were shut down during the winter months. 
In one of the mills, repairing a damaged shaft caused a longer sh: 
down than usual. These are the only cement plants in Wisconsin. 


CEMENT ROCK QUARRYING AND MINING. 


In the chief districts for the production of natural.rock cement, 
such as the Louisville and the Rosendale districts, two very different 
processes for obtaining the cement rock are used. The method used 
in getting out the cement rock from which Louisville cement is made 
is by blasting orquarrying out the rock. After being tested the rock 
is stripped and holes are made with steam drills at points of a proper 
distance apart to result in such an explosion as shall give as large a 
proportion as possible of pieces of rock sufficiently small in size for 
use in the kilns without further breaking. These holes are then 
charged with dynamite and simultaneously exploded by means of an 
electric battery. The pieces of rock which are small enough are then 
selected and loaded into small cars for transportation to the kilns. 
Such pieces as are too large for the kilns are left to be broken up with 
sledge hammers before going to the cars, except in quarries where a 
rock crusher is used, in which case they are loaded for transportation 
to the crusher. 

The process of mining the rock is also used in the Louisville district, 
though it is usually resorted to only when the great depth of earthy 
deposit above the cement rock makes stripping unprofitable. The 
mills are almost evenly divided in number as to the process used, and 
several plants use both processes. 

In the Rosendale district practically all of the rock is mined or tun- 
neled, and not quarried. The mines are generally worked on the slope 
and the rock is brought to the surface by rope haulage. This process 
is more expensive than quarrying, but the formation of the rock in 
this locality necessitates it. As Rosendale cement is the oldest and 
best known of the natural-rock cements now on the market, it has been 
successful notwithstanding the expensive mining. 


PUZZOLAN OR SLAG CEMENT. 


Of names given to the three varieties of hydraulic cement now pro- 
duced in the United States two, it will be observed, originated in 
geographical localities. 
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The name “Portland” was given to his cement by Joseph « spdin, 
of Leeds, England, who in 1824 obtained a patent for a material which 
in his specifications is described as Portland cement, because of its 
resemblance in color to the well-known grayish-blue building stone 
quarried from the peninsula of Portland, on the coast of Dorsetshire, 
England. 

Pozzuolana is the name of a rock possessing the .properties of 
hydraulic lime or cement, found in the vicinity of the village of Poz- 
zuoli, near Naples, Italy, where it was first discovered. It is said to 
have been used extensively by the Romans in making cements and 
mortars. As several forms of this word have been used in the business 
world, doubtless with a view to contracting an unquestionably clumsy 
name, it seemed proper to secure an expression of some opinion as to 
the form most commonly used among the manufacturers of slag cement 
in this country. This was accordingly done in 1904, and asa majority 
of those whose opinions were requested showed a preference for the 
name as it is used at the head of this paragraph, i. e., Puzzolan, that 
form has been adopted for official use in this Bureau. 


PRODUCTION. 


There were in 1904 but two States which had more than one plant 
for the production of Puzzolan, or slag cement, and hence it is not yet 
possible to publish a table giving full details of production in each 
State. To avoid the disclosure of individual figures, therefore, Ala. 
bama and Illinois are combined in the following table to make a total 
which is set against Alabama, as the two plants in that State gave it 
the greater production; and Maryland, Ohio, and Pennsylvania are 
combined, with the resulting total placed against Ohio, since the two 
plants in that State also gave her the largest production. New Jersey 
produced no slag cement in 1904. 

Below is a table showing total production of slag cement in the 
United States, together with the number of factories in each State: 


Production of slag cement in the United States in 1903 and 1904, hy States, 


—— — — — ——— ——————9 9 — 


| 1903. 1904. 
State. ! im < 
Fumter! Quantity. | Value. | ¿Flmber | Quantity. | vame. 
| Barrels. Barrels. 
AlN DAMAS cereus is A csse ua ybi 2 187,677 | $141, 102 
A d oe ande es xE EE EE Lo aret gue A aee A edaeS dide 
Maryland sisi rra ce 1 | A sivi tascs pisa Ue A ERES 
New Jersey .............- cree AA D qan ME A EE 
OVO iras | 1 AOS: OR 2 115, 368 85,219 
Pennsylvania.................... | 1 A IE A A tis St 
| $542, 502 8 303, 045 226, 651 


A uren ev yes | 7 595, 896 | À 
| EC PEE m 


H. Doc. 21,59-1——59 
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THE PUZZOLAN OR SLAG CEMENT INDUSTRY BY STATES. 


Detailed accounts of the States which in 1904 contributed to the 
total quantity of slag cement made in the United States are as follows: 

Alabama.—In this State there were two plants operated during the 
year to produce slag cement. They are owned by separate companies, 
but for several years past have been managed by one company, that 
held a lease of the second plant. The total production for the vear 
was not so large as that for the previous vear. 

Illinois.-—Of the three large cement plants now owned and oper- 
ated by the Illinois Steel Company but one is used to produce slag 
cement. The other two mills use slaw in combination with other mate- 
rials, grinding and burning then: together in crushers and rotary 
kilns, and thus manufacturing a true Portland cement. The two proc- 
esses should not be confused. The use of slag and limestone as ingre- 
dients for Portland cement makes, when properly treated, à mixture 
that is chemicálly correct and. meets all the specific requirements for 
a good Portland cement. In the production of Puzzolan, or slag 
cement, no burning in rotary kilns is done, and the finished product 
does not reach the requirements of a true Portland cement. The fac- 
tory operated in North Chicago by the Illinois Steel Company is the 
only one producing slag cement in Illinois at the present time. It was 
operated only about half the.year on account of a dull market and 
produced a much smaller output than that for 1903. "The Portland 
cement plant at South Chiengo ran the entire year. 

Maryland.—The depression in the cement trade and the extremely 
low prices which prevailed in 1904 were felt by all producers of cement 
in the United States, but more especially by those in the Eastern 
States. Marvland, which produces only natural-rock and slag cements, 
was not an exception to this rule. The single slag cement plant in the 
State was active for a time, but its output was not a large one. and the 
mills of the cement department were closed down for nearly three- 
quarters of the year. 

New Jersey.—No production of slag cement is reported from the 
plant in this State for 1904, the factory, which is located at Perth 
Amboy, being idle because of moving its site and of lack of demand. 

Ohio.—This State, like Alabama, has now two plants which are 
engaged in making Puzzolan, or slag cement, as the new plant which 
was being built in 1903 became an active producer in 1904, despite the 
fact of its undergoing a somewhat destructive fire. The output of 
the two factories was creditable, though neither of them ran on full 
time through the year. Until 1904 Ohio has had but one slag cement 
mill. 

Pennsylvania.—The one plant in Pennsylvania which produces slag 
cement was active in 1904 through about half of the year, and its pro- 


CEMENT. 931 


duction was smaller than that for 1903. ` There is in this State another 
plant where slag and limestone are used as ingredients in producing 
cement. As, however, these raw materials are calcined in rotary 
kilns and the resulting clinker ground, and as the finished product 
meets every requirement of a Portland cement, this factory can not 
be numbered among the slag-cement producers. 


VARIETIES IN BLAST-FURNACE SLAG CEMENTS. 


In view of the fact that slag is now recognized as being a material 
of importance to the cement world, the following extract from Mineral 


Resources for 1887 is here given:? 

Interest in cement made with blast-furnace slag as one of the ingredients seems to 
be rapidly gaining ground. The following, taken from London Engineering, is a 
brief account of some of the processes which involve slag as an ingredient: | 

“Three kinds of cement are made from blast-furnace slag. The first, which is 
really more of a mortar than a cement, is produced by grinding slag sand with 15 
per cent of lime and 15 per cent of oxide of iron. The grinding is generally done 
wet and the product requires to be used within a few hours after being made, so that 
its employment is quite local. The second cement is made by grinding 75 per cent 
of dry slag sand with 25 per cent of dry slaked lime, according to Mr. Larsen's 
patent. It is essential that the ingredients should be finely pulverized and that they 
should be intimately commingled. For this purpose the inventor uses a machine 
which he calls a *homogeneizer. The third cement is made according to a process 
brought out by Mr. Frederick Ransome. Equal weights of slag, sand, and chalk are 
ground together in a wet state, and after being dried are burned either in a kiln or 
revolving furnace, the process followed being similar to thaf used in making Portland 
cement. The following table gives analyses of two of the cements we have men- 
tioned and also of two examples of Portland cement: 


Analyses of cements. 
| Ferric 


Ferrous | M agne- 


Lime. | sitea. Alumina. 


| oxide. oxide. sia. Water. 
E M ES | | De 

Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 

No. 1 slag cement ............. 22.9 21.01 | — 19.85 8.801 4 4. 36 12 
No. 2 slag (Larsen)............ 41.96} 24341 1&74 Mi a7 6.57 4.70 
Portland (No. 1)............... 59.9 24.07 6.92 !.......... "T e ce 
Portland (No. 2)............... 55.57 22.92 | WM CAE | ERE | TEX EDT 
Middlesbro' slag............... 40 A ais EAEAN O sees 
Middlesbro' (No. 2)............ 36. 88 5. ee ns ere ecd ina O A 

| 

a | A n 


Middlesbro' (No. 3)............ 10. 45 60.08. O eee eee 


The first and second analyses are by Mr. J. E. Stead. The nonessential ingredients are not given. 


'* From this it will be seen that the first two cements are widely different in their 
chemical constitution from Portland cement, and they are still more different in 
their physical condition, for the lime is mostly free, the materials not having under- 
gone the incipient fusion which Portland cement experiences. Now, in the slag 
the proportion of lime to alumina and silica is about as 39:51, while in cement it is 
as 58:31; therefore 100 parts of slag, including the inert matters, require the addition 
of 56 parts of lime, or of 100 parts of dry chalk or limestone, to provide the constitu- 


a Mineral Resources U. S. for 1887, U. S. Geol. Survey, 1888, p. 531. 
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ents of a good cement, and this is the mixture used in Ransome's process. The 
result gives a product which exceeds the strength of Portland cement, and which 
improves with age. Samples 7 years old are in existence, and show no signs of 
deterioration. Of course, the process is only commercially feasible in districts where 
flag is produced, but there it offers a means of turning a useless product into a valu- 
able material, and, if it be carried out by Ransome's revolving furnace, the ex pense 
for plant is comparatively small.” 

The reference to ** Ransome's revolving furnace" in the foregoing 
will readily be recognized as indicating the patent process for burning 
cement first invented by Frederick Ransome, from which the present 
60, 80, and 100 foot rotary kilns are an evolution. 

In 1904 several new processes dealing with methods for immediately 
chilling the slag in cold water were exploited. Among them is one 
for chilling the hot slag in cold milk of lime, thereby increasing the 
hydraulicity as well as the tensile and compressive strength of the 
resulting cement. . The effort to improve slag cement is constantly 
being made by those interested in the use of slag as a base for the pro- 
duction of a good cement. 


LOCATION OF CEMENT PLANTS. 


The map printed herewith (Pl. II) is designed to show the general 
location of the cement plants in the United States at the present time. 
The great possibilities of the cement industry in the West, the large 
territory as yet not supplied with cement mills, and the proximity of 
plants to each other are seen at a glance. Only such mills as are 
already built and those so nearly completed as to be practically ready 
for operation are indicated. "There are several plants, like the one in 
Nebraska and the one in Florida, which have been idle for a number 
of years. These plants are given place on the map, since they are 
located on or near well-known deposits of material suitable for use in 
the manufacture of cement, and are liable to become active producers 
whenever the companies owning them are reorganized or the demand 
for cement seems to justify their operation. There are companies 
reporting to this Bureau plants about to be built, so that within 
another year the number of mills may be decidedly increased; but 
these projects are not indicated on the accompanying map. 


IMPORTS AND EXPORTS. 
IMPORTS. 


The total quantity of hydraulic cement imported into the United 
States for all purposes in 1904 was 1,046,293 barrels. Of this amount 
968,410 barrels were entered for consumption in this country. The 
remaining 17,883 barrels were not consumed here. They may have 
been entered merely for transportation to some other country via 
America, or have been left unused in the warehouse, or they may 
have bcen sent to the United States for consumption and, upon arrival 
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here, may have been more profitably or more quickly disposed of else- 
where. This explanation is made in order that no misunderstanding 
as to the figures showing imports which are used in the following 
tables may arise. In one table total imports of all hydraulic cements 
brought into this country for any purpose whatever are shown. In 
another only the imports actually withdrawn from the warehouse for 
consumption here are shown. In each case barrels of 400 pounds each 
are indicated. 

Following is a table showing imports of all hydraulic cements into 
the United States, by countries: 


Importe of hydraulic cement into the United States in 1900, 1901, 1902, 1903, and 1904, by 


countries. 
Country. 1900. | 1901. 1902. 1903. 1904. 
Barrels. | Barrels. Barrels. Barrels, Barrels, 
United Kingdom......................... 267,921 ` 37, 391 79,087 146, 994 16, 305 
BER. a e x uid eR Dr 826, 289 303, 181 615, 794 737,576 394, 368 
A A READER TIR AES P 32,710 11,771 14, 922 | 14, 866 34, 912 
GENNADY A do a E d Ewa RE 1, 155, 551 560,596 | 1,259,265 1,377,114 585, 439 
i I 
Other European countries................ 75,827 | 19,078 15, 654 | 27, 415 7,538 
British North America ................... 4,517 | 6, 066 3, 612 4, 421 550 
Other countries ................. ecce ree 23, 869 | 6, 809 4, 154 9, 265 7,091 
TOA as 2, 386, 654 ' 944, 892 1,995,488 2,317,951 1, 046, 293 


A a a — 


RELATION OF DOMESTIC PRODUCTION AND CONSUMPTION TO 
IMPORTS. 


In the following table the increase in the total quantity of Portland 
cement produced in the United States since 1890 is shown, as well as 
the decreased production of nafural-rock cement, and the variations 
in the imported hydraulic cement consumed in this country since that 
year: 

Comparison of production of Portland and natural-rock cement in the United States with 
importa of hydraulic cement, 1890-1904. 


tust | ormana oao ‘Totalofnat- 
Year. m oret | nad | Import 
| | cement. 
Barrels, | Barrela. | Barrela. Barrels. 
A 7,082,201 835,500 , 7,417,704 | 1,940, 156 
po Mv TENA 7,411,815 | — 90,652 | 8,002,467 | 2,674,119 
Er M ""-— A ÉD Q 7,741,077 990,324 | 8,731,401 | 2,097,395 
A — PR | 8,311,688 | 2,677,775 , 10,989,463 | 2,090,921 
[DT MOVE" ; 8,418,924 | 3,692,284 | 12,111,208 | 1,152, 861 
o A € | 9,868,179 | 5,652,266 | 15,520, 445 | — 2, 053, 056 
A ! 8,383,519 | 8,482,020 | 16,865,539 | — 2,321, 416 
A devez ni wares T EA EE LA dEIE 7,084,823 | 12,711,225 | 19, 796, 048 922, 426 
1909 ceria A DIR A EAN 8,044,305 | 17,230,611 | 25,274,949 | — 1,963,023 
19091. 000 0 Eoo O | 7.030.271 22,342,973 | 29,373,244 | 2,251,969 
20,005,881 | 31,372,212 965, 410 


| 
1904 i a aaa a a deme m ST eS, 4, 866, 331 
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In this table the production of Puzzolan or slag cement, which has 
been recorded elsewhere in the reports on the production of cement 
for 1901, 1902, and 1903, does not appear. It was as follows: 1901, 
272,689 barrels; 1902, 478,555 barrels; 1903, 525,896 barrels, and in 
1904, 303,045 barrels. 

Following is a table showing a comparative statement of the produc- 
uon of Portland cement in the United States, with the total amount 
of imported hydraulic cement consumed in the United States in 1891, 
1901, 1902, 1903, and 1904: 


Comparison of domestic production of Portland cement with consumption of all hydraulic 
cements, 1891, 1901-1904. 


1891. 1901. 1902. 1903. 1904. 


A pa J | A 


Barrela. Barrels. Barrels. Barrels. Barrela. 


Production in the United States ......... 454, 813 | 12,711,225 | 17, 230, 644 | 22,342,973 | 26,505, 881 

Imports (entered for consumption) ...... 2, 988, 313 922,426 | 1,961,013 | 2,251,969 968, 409 

jurors iio 3, 448, 126 | 13,633,651 | 19,191,657 | 24,594,942 | 27,474,290 

Exports (domestic).......................].... ee eese. 417,625 373, 414 285, 463 774, 940 

Total consumption ................. 3, 443, 126 | 13, 216,026 | 18,818,243 | 24,309,479 | 26,699, 350 
Percentage of domestic production to 

total consumption in the United States. 13.2 | 96. 2 91.6 91.9 99. 2 

EXPORTS. 


The matter of exporting cement from this country has not yet re- 
ceived the attention from American manufacturers that it has received 
in other cement-producing countries. America is the largest consumer 
of cement in the world, and in view of her increasing facilities for 
production, & statement of figures for the purpose of showing the 
quantity of domestic cement that has been exported from the United 
States during the last five years seems opportune. The figures used 
in the following table show only domestic exports. The total quantity 
of hydraulic cement exported in 1904, both domestic and foreign, was 
814,551 barrels. 


Exports of domestic hydraulic cement, 1900-1904. 


Year. Quantity. | Value. 
Barrels. ° 
1900 ies acute Me Bhd oe Se a eeu IS RA 100, 400 225, 306 
TOO a A E AN eL ova QE sek Cim etes 873, 934 679, 296 
TOUS AL A A PERUENIRE XR ERA E PEOR Y S E S queas 840, 821 526, 471 
1903 ..... —— A A 285, 463 433, 984 
A RR 774, 940 1, 104, 086 


O 1, 875, 558 2, 969, 143 
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It is a fact that in case of an overstocked cement market in the 
United States, much relief might be afforded by the establishment of 
a substantial foreign trade. The freight rates at the present time are 
not prohibitive. On this subject Rock Products, in its issue for Octo- 
ber, 1904, says: 

There has not been anv systematic effort made to secure the trade of foreign coun- 
tries, it having been generally the belief that the American mills could not meet 
competition with the German cements, due to the alleged fact that the Germans 
enjoyed much lower ocean OE rates, possibly due to the subsidizing practice of 
foreign governments. 

Àn investigation on this punt. proves that this idea js erroneous. American Port- 
land cements, sold at a price which is from 10 to 25 cents per barrel (including export 
companies’ profits) above the price which is now being quoted for domestic ship- 
ments, may successfully compete in South America, South Africa, Central America, 
West Indies, and at equal figures with that being quoted for domestic trade there, 
and can successfully compete in India, China, and the Philippines. 

The freight rate from New York to South Africa is no higher than from Lehigh 
Valley mills to St. Louis at the present time. 

Foreign cements are selling in South America and in South Africa at present, rang- 
ing from $3 to $5 per barrel, according to the quality, and right here it would be well 
to state that investigations carried on by the leading cement experts demonstrate 
beyond a doubt that there are high-grade Portland cements manufactured in the 
United States which are superior in every way to the highest grade of Portland 
cement manufactured in Europe. 


The total consumption of hydraulic cement in the United States in 
1904 was 31,868,727 barrels. 


PRODUCTION OF CEMENT IN CANADA. 


The depreciation in prices of Portland cement was evidently felt in 
Canada as well as in the United States, for while the total production 
of that article in Canada for 1904 is reported to be 222,617 barrels in 
advance of the figures showing total production of Portland cement in 
1903, the increase in values in 1904 over 1903 is only $107,150. There 
was in 1904 a further decrease in the production of natural-rock cement, 
which in 1903 fell behind the production for 1902. 

The full figures for Canada's total production of cement in 1904 are 
907,172 barrels, valued at $1,247,389. Of this total, 850,358 barrels, 
having a value of $1,197,992, are Portland cement, and 56,814 barrels, 
with a value of $49,397, are natural-rock cement. In 1903 Canada 
Dn 627,741 barrels of Portland cement, worth $1,090,842, and 

2,252 barrels of natural-rock cement, worth 875, 655. 

The factories operating to produce Portland cement in Canada i in 
1904 used marl as raw material to furnish lime for their mixtures; 
but several new plants are being constructed with a view to the use of 
limestone. An abundance of this stone is known to exist in Ontario, 
and its coniposition has proven satisfactory, under analysis and test, 
for use in the production of Portland cement. 
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AVERAGE CHARACTERISTIC TESTS OF CEMENT IN THE 
UNITED STATES. 


Although continued efforts have been and are still being made look- 
ing toward the establishing of more convenient and more uniform 
methods of testing cements, as yet no wholly satisfactory basis has 
been established. After a number of years of careful research and 
investigation the committee on uniform methods of tests of cement of 
the American Society of Civil Engineers have reported a set of rules 
governing methods of tests, which are the most complete and the best 
that have thus far been proposed. The gradual and almost universal 
adoption of these rules has made it possihle to obtain far greater uni- 
formity and concordance in results than have hitherto been obtained. 
But the absence of an absolute basis on which tests could be made 
with great uniformity should be considered in making a compilation 
of average results of test« from any set of statements sent in from the 
various cement mills, and the difficulty of arriving at a more than 
approximate average of the whole is at once apparent. 

It is in response to many requests for a statement as to average 
characteristic tests of the cement produced from the various materials 
used in different parts of the United States that the accompanying 
table has been made. 

The impossibility of exactly representing in such a table the quality 
of tbe cement manufactured throughout this country will be appre- 
ciated by anyone familiar with the compilation of tables showing tests 
of cement; and therefore this table is not intended to be absolute, 
but should be regarded simply as an effort to show the relative values 
and variations of the three classes of cement manufactured in the 
United States. 

The qualities looked for in testing cement are soundness, fineness, 
uniformity of composition and burning, and strength; and while these 
are indicated to a large degree by the results of tests, yet there are 
many things entering into the making of a reliable cement which can 
only be touched upon in any table of tests in a most casual way. The 
imperfect preparation of raw materials, or a burning which is incom- 
plete, may yield a product the quality of which is only partially, if at 
all, indicated in the test for specific gravitv, while the cement can be 
adulterated to a considerable extent before it is disclosed by this test. 
The adhesive power of cement is very dependent on its fineness, the 
coarser portions of the powder being practically inert. Hence, the 
value of the tests for fineness, othér things being equal. 

The time of setting is stated in minutes in the table used here. The 
first or initial set of cement takes place when the mixture of water and 
cement ceases to be plastic; the final or hard set takes place when the 
mixture has acquired a certain degree of hardness, usually ascertained 
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with the well-known Vicat needle or some modification of it. The 
quickness with which the mortar is mixed and the dexteritv with which 
the molding is done enter into the question of the ultimate strength 
attained by the cement, but can not, of course, be in any way brought 
into a tabulated statement of tests. The average tensile strength of 
the cement briquet, both neat and mixed with sand, is given in 
detail in the table as to strength attained in a given number of days. 
The results of these tests for tensile strength depend somewhat upon 
the kind of machine used in breaking the briquet, upon the care 
taken in keeping the clips free from dirt or sand, and upon the care 
used in placing the briquet in the clip in such a way that the strain 
will be evenly distributed. None of these things can be tabulated or 
indicated in a tabular statement, yet they are of importance. 

Chemical analyses are made principally to determine what percent- 
ages of the different ingredients necessary for the manufacture of 
Portland cement exist in the mixture under test; also, they are often 
useful in revealing the presence of adulterants. It is necessary that 
the proportion of magnesia (MgO) and sulphurie anhydride (So,) be 
small, as in excess they are injurious. The percentage of water used 
in making the paste for pats or balls or briquettes for tests is of 
importance in many ways and materially affects the results obtained. 
The quantity of water used in mixing cement makes a difference in 
the density of the briquette and gives rise to variations in the tensile 
strength developed. For this reason it would be of interest to publish 
figures showing a characteristic average of this percentage. It was, 
however, impracticable to compile such a statement from the data 
forwarded by the manufacturers, as that point was not specially cov- 
ered in the requests for data as to average characteristic tests sent out 
by this Bureau, and in only a few cases was it recorded. Owing to 
this fact the item has been omitted from this table altogether. "There 
is nothing stated in the table as to the soundness of the cement used 
for the tests, because all of the tests were made with cement which 
had perfectly passed the usual tests for constancy of volume, viz, the 
immersion of pats in cold water, in boiling water, and in steam. 

The tests for soundness differ in this country from those used in 
Germany, where the standard test is made by placing a pat of neat 
cement in water of a normal temperature for twenty-eight days. The 
objection to this test is the length of time it requires, and, while the 
cold-water test is used in the United States, the accelerated tests are 
more commonly made, as immersion of the pats in steam or boiling 
water usually reveals in a very short time evidences of unsoundness, 
if they exist, which would only be developed after a much greater 
length of time if cold water were used. 

A few of the elements entering into cement testing, which can not 
be put into tabular form, are sufficiently indicated by these comments 
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to give a proper estimate of their value, and to lead to a consideration 
of them in using the tabulated averages. The figures used in prepar- 
ing the tabulation have been almost entirely those furnished on request 
' by the producers of cement in the United States. They have been 
arranged and averuged in accordance with the kind of material used in 
making cement, limestone and cement rock being the raw materials 
used in the Lehigh district. The subdivisions shown under ** Port- 
land cement” are extremely interesting, in that they seem to indicate 
that no matter what variety of raw materials are used, provided they 
contain the requisite ingredients and are properly treated in the pro- 
cess of manufacture, the resulting product will yield practically the 
same strength tests. | 

The following table shows average characteristic results of tests of 
cements in the United States. 
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PRECIOUS STONES. 


By GrEoraE F. Kuwz. 


INTRODUCTION. 


The important facts in the history of precious stones in 1904 are in 
the main as follows: 

The output of diamonds was less in quantity than in 1903, and the 
year was marked by several advances of 5 per cent in the price of the 
rough-diamond material, which was imported into the United States 
to the value of $9,675,742, from which it would appear that diamonds 
and pearls to a greater value are now cut annually in the United States 
than were imported, cut or uncut, into the country for the years 1867 
to 1871, inclusive, or for any one year until 1887. "The value of the 
total import of precious stones for the year was $26,086,813. 

The cutting strikes in Amsterdam, which were of long duration and 
threatened to be so disastrous to the diamond trade, are apparently 
settled for a period of at least three or four years to come. 

The greatest diamond known in history (prior to 1905), the ** Excel- 
sior" of Jügersfontein, has been cut up and divided into ten stones, 
weighing from 13$ to 68 carats each, and furnishing a total of 34033 
carats of the whitest material of any of the large diamonds, with a 
total value of about $400,000. 

No great diamond discoveries abroad were chronicled during 1904, 
but the development of the mines in the Transvaal has been remark- 
able, the new Premier having produced diamonds to a total of 749,653 
carats, valued at $4,201,000, during the year, and promising to become 
a still greater factor in production. In the case of this mine, 60 per 
cent of the output is controlled by the Transvaal Government. 

No discoveries of diamonds were recorded in the United States dur- 
ing the year 1904. 

In Brazil a number of attempts were made to form new diamond 
mining companies, but the output has been very small. 

In British Guiana the interest is still maintained, and the production 
was about the same as in the preceding year. 
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It is a fact of especial interest that in the cutting of gems other than 
the diamond many foreign lapidaries have entirelv discarded emery 
(corundum) and are substituting for it the artificial carbon silicide, 
carborundum, which has a hardness of 9.5, between corundum (9) and 
diamond (10), and is the best-known abrasive next to the diamond. 
The year 1904 also witnessed the first discovery of this substance as a 
natural mineral in the Canyon Diablo meteorite by Prof. Henri Mois- 
san, of Paris, France, and the naming of it after him, »ioéssanite, as a 
true mineral, by the writer. 

Australian sapphires, from the Anakie district of New South Wales, 
which are frequently too dark for high-grade stones, were cut in 
quantities in both faceted and unfaceted forms and en cabochon and 
used for the medium quality of jewelry. 

In the United States one gem discoyery after another has been 
made in southern California, notably in San Diego County, where 
there have been found magnificent blue and white topazes, near 
Ramona, which as crystals quite equal those from Siberia, a single one 
weighing more than a pound; beryls from 3 to 6 inches in length and 
1 or more inches in diameter, pale to dark sea green in color; crystals 
of rose-colored heryl, until recently one of the rarest varieties of this 
mineral, at Mesa Grande and Pala (and also at Hemet, in Riverside 
County); axinite, a gem mineral not previously known in good erys- 
tals in this country, though formerly in Switzerland and France, in 
beautiful crystals, near Bonsall; colored tourmalines, red and green, 
have been extensively mined at Mesa Grande, Pala, and other localities 
in the same county; and epidote in crystals only 1 inch in length and 
one-eighth of an inch in diameter, but transparent, has been found 
near Hemet, in. Riverside County. "The old locality at Mount Mica, 
Paris, Me., has produced fine tourmaline crystals and some good gems; 
a new locality, also interesting for its crystals of tourmaline, which 
are large and beautiful, although of little gem value, has been opened 
near Rumford Falls, Me., and some very fine crvstals have been found 
at the mine at Haddam Neck, Conn.  Kunzite, the new gem spodu- 
mene, has been mined, but not so extensively. As to sapphires, the 
entire output and also all previous outputs of those found at Yogo 
Gulch, Mont., have been disposed of abroad up to the present time 
by the companies which operate these mines from London. Turquoise 
has been mined with some success at a number of localities in New 
Mexico, Arizona, Nevada, and California. The new locality for peri- 
dot, olivine, or chrysolite, as it is variously known, at Talklai, Gila 
County, Ariz., has vielded great quantities of this mineral, immediately 
associated with or inclosed in the volcanic rocks; thousands of beau- 
tiful gems of from 1 to 5 carats have been cut from this material and 
extensively sold throughout the United States. 
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Great development has taken place in gem production in Brazil. 
Continued exploration in the State of Minas Gernes has led to great 
discoveries of tourmaline, which have furnished magnificent. red 
(rubellites), as well as blue-green, and green gems; and large quan- 
tities were found, cut, and sold during 1904. Further discoveries of 
gem beryls in the same State have furnished magnificent blue and 
green aquamarines, which have been cut and have reached the gem 
markets of the world. 

In regard to the Brazilian amethyst, a large quantitv of gems have 
come from the great geode, the bulk of which was shown at the Düs- 
seldorf Exposition in 1902. Many of these which were obtained from 
the points of the myriads of crystals that lined the great grotto were, 
on account of their rich, dark color, sold as Siberian amethyst. 

There has been an extensive demand for many of the semiprecious 
stones, such as the peridot, of which quantities have been cut from 
Egyptian material, and the yellow smoky quartz called topaz from 
Spain and Brazil. The Queensland opal matrix has also been much in 
favor, both the variety with rich patches of opal, either white or 
bluish; often of great brillianey, and the variety that is dark brown, 
with the entire mass permeated with very thin irregular streaks or 
veins of highly colored opal, making a perfectly iridescent play of 
color on a brown field, like the lumachelle marble. 

Semiprecious stone beads of every variety of material, in short and 
long necklaces and of all sizes, either round, India cut, or faceted, 
made of amethyst, Spanish topaz, rock crystal, rose quartz, aventu- 
rine, blue chalcedony, amazon stone, New Zealand jade (nephrite), 
Burmese (so-called Chinese) jadeite, moonstone, garnet, and other 
minerals of every kind, have been sold in great profusion. 

Coral has been greatly in vogue, especially in the form of beads, 
often of great size. The market has demanded the richest Mediter- 
ranean coral, either deep red or delicate pink; Japanese coral, pink, 
yellow pink, and red; as well as white coral, either pure white or with 
a single speck of red or pink on each bead, the beads in the center of 
a string being often 4 of an inch to 1 inch in diameter. The demand 
and the high price for the pale-pink coral has led to some imitations, 
consisting, first, of a decoloration of the darker coral by heating; 
second, of marble of about the same weight as coral and stained with 
aniline or other dyes; third, of white coral stained in the same 
manner; and, fourth, of glass paste imitations imported from the East. 
Another imitation is made from the mineral substance so much used 
by the Chinese for their stone carvings and imitations of jade, agal- 
matolite or Chinese figure stone, which is very cleverly stained to be 
palined off as red or deep-pink coral. 
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DIAMOND. 


UNITED STATES. 
INDIANA. 


No further diamond occurrences of any importance have been 
reported lately within the United States. Two or three small stones 
have been found in Morgan County, Ind., in cleaning up the sluices 
of a gold-washing plant recently installed about 29 miles from Indian- 
apolis. These facts were. communicated to the writer by the State 
geologist, Prof. W. S. Blatchley, who also mentions the finding of a 
few sapphires and rubies in the same association, some of which haye 
been cut into small gems for directors of the gold-washing company. 
For previous references to gold and various minerals, including corun- 
dum, in the glacial gravels of this region, see report of this Bureau 
for 1902, page 814. 

Professor Blatchley states that he had learned of an offer of $1,200 
having been made for the ** Maxwell" diamond, one of the earlier 
stones from this vicinity and the best that has been yet obtained in 
the State, the value being mainly a local one, as the gem value only 
is a small part of the sum. : 

As to the source or sources of these diamonds, supposed to be drift 
diamonds transported by ice from Canada, a letter from Dr. H. M. 
Ami, of the Canadian Geological Survey, states that no diamonds 
have vet been found within Dominion territory, although much inter- 
est has been awakened by the discussion of the subject in the public 
press, and many persons haye been on the lookout for occurrences. 

The new National Transcontinental Railway, from Quebec to Win- 
nipeg and the great wheat region of Manitoba, will traverse much 
of the country whence the drift diamonds have probably come, and 
Doctor Ami states that the Government is sending out numerous sur- 
vey parties for exploration along the route. Some of these may make 
interesting and even important discoveries. 


CALIFORNIA. 


With regard to diamonds in California, it seems as though the 
extensive dredging operations now being conducted upon the gold- 
bearing gravels of that State should bring to light many diamonds, 
though none have as yet been reported. By this process large areas 
of auriferous gravel are being exploited on a great scale, the whole 
deposit down to bed rock being taken out and washed. The process 
is described in all its aspects and at all the localities in a recent bulle- 
tin (No. 36) of the State Mining Bureau of California,” a publication 


—— 


«Gold dredging in California, Bull. No. 36, California State Mining Bureau, 1905. 
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of much interest and value. The dredging process is applicable only 
to certain portions of the auriferous gravel beds of the State — those 
which are not much compacted, are not saturated with water, and 
rest upon a soft bed rock of ash or tufa. Of such deposits there are 
estimated to be some 2,500 acres in several of the counties in the Sac- 
ramento Valley, especially in Butie, Sacramento, and Yuba counties, 
and there are some deposits in the northern portion of the State. 
These gravels vary from 25 to 60 feet in thickness, with a mean of 
about 35 feet, and carry gold, and occasionally platinum, etc., to an 
average value of some 18 cents per cubic yard. 


SOUTH AFRICA. 


De Beers consolidated mines.—The sixteenth report of the general 
manager, Mr. Gardner F. Williams, brings the record of operations 
down to the close of the company’s year on June 30, 1904. In com- 
parison with the report for 1903, reviewed in the last report of this 
Bureau,‘ the most salient points are the extensive developments in 
progress at the great Dutoitspan mine, the enormous quantities of 
blue ground in sight at this and the Bultfontein and the Premier mines, 
and the fact of a continued falling off in the richness of the blue ground 
in the De Beers and the Kimberley mines. This latter has now become 
such as to exceed the counteracting advance in the price of diamonds, 
so that the value per load extracted has begun to decline. 

In general the supply of negro labor has been adequate to the needs, 
though liable to fluctuation from the desire of the natives to go to their 
homes at planting time and at harvest. The number employed has 
varied from a little below 10,000 to 13,750. A large amount of devel- 
opment work and construction has been done at all the mines, and great 
expense has been incurred in the installment of machinery, insomuch 
that little will be necessary for this purpose for some time to come. 
Illicit diamond buyers have been active duri ing the year, and a nuniber 
have been caught and sentenced. 

An interesting point is made as to the timber for the mines. For 
this purpose California redwood (Sequoia sempervirens) is found to be 
the best. Redwood sleepers after ten years in the ground proved to 
be as sound as at first, while Oregon pine, Puget Sound cedar, African 
yellow wood, and Baltic deals had decayed and had been replaced. 

Large quantities of tailings have been washed during the last three 
years with good results, and Mr. Williams claims that the company 
possesses ‘fan enormous asset” in these accumulations of years, which 
are now being steadily washed and reduced. 


a Mineral Resources U. S. for 1903, U. S. Geol. Survey, 1904, pp. 911-917. 
H. Doc. 21, 59-1——60 
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Total production of Kimberley diamond mines since the consolidation of the De Beers 
Company in 1589, by mines. 


—— 


De Beers and Kim- |- Premier Bultfontein Total 
berley (15 years). (7 yeurs). (4 years). ° 
Loads of blue hoisted... 38, 843, 766 11, 842, 360 1, 249, 267 51, 935, 393 
Loads of blue washed... 37, 304, 527 10, 486, 100 861, 764 48, 642, 291 
Carats of diamonds 
found A ÓN 30, 940, 461 3, 075, 850 229, 343 34, 245, 654 
Value of the same ...... £48, 461, 973 12s. 9d. | £4.600,792 8s. 7d. £344,777 5s. Od. £53,407 ,543 9s. 4d. 


Averages of yield, value, and cost for the same periods, by mines. 


De Beers and Premier 


$1 s Bultfontein 

AR | (7 years). (4 years). 
Yield of carats per load ........... 0.2002 cece eee eee eee 0. 8324 0. 292 0. 2466 
Value per Ga Titec: ote 34.4) ote se cess caries ua ye eg 33s. 0.6d. 288. 4.5d. 33s. 11.6d. 
Value per load suert 268. 8.8d. 8a, 3.70. 78. 6.97d. 


Costiperivaide codi OS 78. 4.4d. 28. 11.9d. 68. 0.1d. 


From these figures it appears that these mines, since the year 1889, 
have produced an initial value in the world's commerce of over 
$250,000,000; and that the cost of selling the rough diamonds, and of 
cutting and polishing, and the new advance in the price of dia- 
monds being added, this initial value represents fully $600,000,000 
to $700,000,000 by the time the jewels reach the wearers. 

Transvaal mines.—An account was given in the last report? of this 
Bureau of the great new Premier mine in the Pretoria district of the 
Transvaal. "Two articles have recently appeared in the Engineering 
and Mining Journal relating to this mine, one by Mr. C. A. Troge? 
and the other by Mr. T. Lane Carter,” whose description of the Vaal 
River diamond workings was also reviewed in the last report.^ These 
articles fully confirm the remarkable accounts before published as to 
the extent of this great mine, which covers an area of over 70 acres, 
and they describe the progress in equipment and development during 
1904. 

The mine lies about 21 miles east of Pretoria, 6 or 7 miles from a 
small station, Van der Merwe, on the railroad to Delagoa Bay. Access 
to it thus far has been only by team over a rough country, but a branch 
is soon to be built from the railroad which will greatly reduce the cost 
of supplies and fuel. 

Premier (Transvaat). —The annual report of this great new mine was 
presented to the shareholders at Johannesburg on January 3, 1905. 
It is only the second report, but it shows the extraordinary develop- 
ment of this mine within the short timein which it has been operated. 


a Mineral Resources U. $. for 1903, U. S. Geol. Survey, 1904, pp. 917-918. 
b Eng. and Min. Jour., July 28, 1904. 

€ [bid., Aug. 25, 1904. 

d Minerul Resources, loc. cit. pp. 918-919. 
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Production of Transvaal Premier mine for years ending October 81, 1903 and 1904. 


| 1903. 1904. 
Loads of blue washed ...............000 00 cee cee eeeeeeceeeceeees | 76,931 | 939, 265 
Carats of diamonds founda .................................... | 99, 208 749, 653 
Value of diamonds founda .................................... £137, 435 2s. 9d. £866, 030 Os. 5d. 
Number carats per load .......... 2.2.22 cee eee cece cece ences | 1,29 0. 798 
Value per CATACG 2... eee cece ce cee eect rr £1 7s. 9d. £1 3s. 1d. 
Value per loada ani a Kaas was | £1 15s. 8d. 18s. 5d. 
Cost of production per load a......................Luluuuuuuuuu. 4s. 7d. 2s. 6d. 


a Fractions of carats and pence omitted. 


Since the presentation of the report, two immense diamonds have 
been obtained at this mine, one the unprecedented stone of 3,0244 
carats, of oval form and measuring 44 by 24 by 14 inches, found on 
January 27, 1905, and the other of 334 carats, found on February 15, 
1905. 

Vaal River mines.—In the last report of this Bureau there was a 
review of an article by Mr. T. Lane Carter on diamond gravels and 
pipes in the Vaal River district." Another and somewhat different 
article was read before the Institute of Mining and Metallurgy by 
Mr. F. Ernest Coe.^ 

The region treated of in this paper lies on both sides of the valley 
of the Vaal, northeast from Kimberley, the portion on the left bank 
being in Cape Colony and that on the right bank partly in Cape 
Colony and partly in the Transvaal. Mr. Coe gives a particular 
account of the mining in the deep placers, or the old river and stream 
gravels. These represent a period of great erosion, when deep and 
steep channels were worn through hard diabase rock, and were sub- 
sequently filled with sand, pebbles, and bowlders, much rolled and 
smooth, and then, in some cases at least, were overlain with beds of 
red sand—the rooi-grond (red ground) of the early Dutch diamond 
seekers. The floor or bed rock of these deep placers consists of car- 
bonaceous (Karoo) shale, underlain by amygdaloidal diabase. The 
exact relations of these beds to the period of erosion are not very clear 
from the account as given, although Mr. Coe goes into considerable 
geological discussion. 

The diamonds are found among the pebbles and bowlders of the 
deposit filling the channels, and are derived presumably from pipes 
not yet discovered, save partly, no doubt, from the pipe described by 
Mr. Carter. 

Jügersfontein mines.— Occasional references have been made in 
former reports to the mining of diamonds at Jügersfontein, in the 
Orange Free State, now the Orange River Colony. The Jiigersfontein 


a Carter, T. Lane, The Diamond District of the Vaal River: Eng. and Min. Jour., Sept. 5, 1903. 
b Min. Jour., R'way and Com. Gaz., Aug. 6, 1904, p. 136. 
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mine has been noted not so much for its great production as for the 
fact that it has yielded an unusual proportion of large diamonds, among 
them especially the extraordinary stone found in 1893, weighing 9714 
carats, and named the Excelsior diamond, the largest ever known up 
to that time." 


Production of the new Jügersfontein mine for the year ending March 31, 1904. 


Loads of blue bauleidl-222scLllsoaza c ias 2, 076, 408 
Loads of blüevaslieda A a Rusa leds 1, 836, 634 
Carats of diamonds found........... 2. 2.2lll ee eee eee ee ee cee eee 167, 5971 
Value of diamonds sold. cil Inm £555, 695 16s. 7d. 
Number of carats per load ecce xod ux dd Ai . 0968 
Value per caracas os 66s. 3.754. 
Cost of production: per load uVrcari na a ai 2s. 10.79. 
Loads remaining on floors .............- 2-2. ee eee eee ee eee eens 975, 185 


Cape Colony Mines. —One or two new diamond mines are now being 
developed in Cape Colony, in the district of Griqualand West, and 
considerable interest is taken at Bloemfontein in the suecess of this 
venture. The New Kimberley Diamond Developing Company has 
been formed to acquire full control of two farms, the Witpan and the 
Bultpan, situated about 15 miles north of Kimberley and 7 miles east 
of the Vaal River, on the railroad line to Rhodesia. Mr. F. W. Robb, 
a Kimberley expert, has made a report to the company upon the 
Phoenix mine on the Witpan farm, and advises careful and extended 
development. He describes the work of former prospectors who bad 
made openings here— perhaps 100 claims—in a small pipe to a depth 
of 30 feet. Recent shafts have gone down 60 feet and 80 feet, all in 
* vellow ground,” after passing through a few feet of capping. Blue 
ground has not yet been reached, but the vellow ground contains a 
good deal of olivine, garnet (pyrope), and carbon, and some dia- 
monds, though no recent figures were obtained. Mr. Robb states that 
the detective department at Kimberley has registered 77 diamonds 
from this prospect weighing 374 carats. From this it would appear 
that the stones thus far found are quite small. 

Rhodesia mines.—The diamond- bearing pipes and the surface depos- 
its derived from then apparently occur throughout a wide area of 
country in South Africa; bat the few very large mines already in 
operation so control and overshadow newer enterprises that there 
is not much encouragement for further exploration. The Kimberley 
mines, in Cape Colony, the Jügersfontein, in the Orange River Col- 
ony, and the new Premier, in the Transvaal, have the tield of African 
diamond production well occupied. Diamonds are known to occur 
farther north in Rhodesia, but recent accounts indicate that little is 
likely in the way of discovery until there is more freedom for indi- 
vidual activity and more promise of returns therefrom. In the report 


asixteenth Ann. Rept. U. 8. Geol, Survey, pt. 4, 1895, p. 598. 
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of the Rhodesia Chamber of Mines for September, 1904, this subject is 
spoken of quite frankly. An agreement exists between the De Beers 
Consolidated Corporation and the British South African Company 
with regard to diamond prospecting in Rhodesia that would leave 
very little for the discoverer of a mine in case the agreement receives 
legislative sanction. The chamber of mines protests earnestly against 
such action as discouraging and well nigh prohibitive unless varions 
points are modified and limited and various rights secured, as is the 
“ase With gold discoveries under the mines and mineral ordinance of 
1903. 


BRAZIL. 


One or two important articles have appeared during 1904 upon the 
diamond region of Bagagem and Agua Suja, Brazil. The diamond 
industry of the State of Minas Geracs was described in 1899 by Mr. 
T. C. Dawson, of the American legation to Brazil, and his important 
account was given in abstract in the report of this Bureau for that 
year. The Bagagem locality is referred to in that article as one long 
known and worked. but much of the region around it has been but 
little explored. Agua Suja is about 16 miles distant. An extended 
article on this locality, by L. F. Gonzaga de Campos, E. M., has been 
published in the. Brazilian Mining Review and the (London) Mining 
Journal.” ` 


BRITISH GUIANA. 


The diamond industry developed since 1900 in British Guiana has 
extended and become established. The fact is now recognized that 
the first stages of exploitation are fast passing, and that more system- 
atle methods on a larger scale must soon be adopted. A detailed 
review of the whole subject appeared in the (London) Mining Journal 
for May 25, 1904, in which the history, the present condition, and the 
future needs and prospects are quite fully treated.? 


DUTCH GUIANA. 


The occurrence of diamonds in Dutch Guiana has been noted within 
the last year, the French consul-general at Amsterdam having called 
attention to the discovery and to the fact of some stones having been 
sent to Holland and found to be of excellent quality. This announce- 
ment was followed by a letter? from Mr. Charles Douglas, of Para- 
maribo, who gave many particulars. The locality is in the Mindreneti 
district, in central Dutch Guiana, hetween the Surinam and the Sara- 
maca rivers, and accessible from cither. 


a Min. Jour., Rwy. and Com. Gazette, July 9, 1904, pp. 23, 30. 
b Min. Jour.. R' way and Com. Gazette, May 28, 1904, 
c Min..Jour., Rwy.and Com. Gazette, Aug. 20, 1904; ibid., Dec. 8, 1904. 
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CORUNDUM GEMS. 


CORUNDUM. 
TASMANIA. 


Corundum, occurring in the quartz wash with topaz. zircon, and 
pleonaste as water-worn nodules and irregular crystals, is fairly abun- 
dant at the northeastern tin fields. 


SAPPHIRE. 
MONTANA. 


During 1904 no extensive stoping has been done by the New Mine 
Sapphire Syndicate in Montana, which has been occupied rather in 
driving levels. This fact, in addition to the necessity of working 
through a small break in the lead containing much hard rock at times, 
explains the reason of a decrease from the production of former years. 
The price, however, of all qualities has increased during the last year, 
and any deficiency in output has thus been compensated. The demand 
for the stones steadily increases, and difficulty has been experienced 
in filling orders with promptitude. 

The product of.the mine for the year 1904 is given as follows: Stones 
for cutting purposes, 38,529 carats; stones for watch-jeweling purposes, 
808,404 carats. Theseare valued, respectively, at $30,170 and $11,570, 
& total value for the vear's output of $41,740. 


QUEENSLAND. 


The sapphire deposits of the Anakie district in Queensland, which 
were described in the report of this Bureau for 1902, have been largely 
developed within the last two years. An extended report upon them, 
by Mr. Lionel C. Ball, assistant government geologist, has recently 
appeared, which contains descriptions of all the workings in the sev- 
eral centers of mining activity and many data as to production and 
value, up to the close of 1904." At that time about 200 men were at 
work, of whom one-third were at points on Retreat Creek (Sapphire- 
town, 50, and Middle Camp, 20) and half as many (36) on Policeman 
Creek, while the remainder were scattered, a few each, at a number 
of minor workings. 

TASMANIA. 


Sapphire is quite plentiful at «ome of the mines. In color it varies 
to a great extent, being found in almost all shades of blue, dull green, 
purple, and yellow, and from translucent to opaque. Occasionally it 


a Ball, Lionel C.. The Sapphire Fields of Central Queensland: Queensland Gov't Min. Jour., March 
15, 1905, pp. 112-117, with illustrations. 
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is particolored, with shades of blue to yellowish and colorless. "The 
asteriated variety also occurs. Really fine gem sapphire is scarce: but 
some very good stones have been cut and polished, although too rare 
to constitute an article of trade. The ruby has not been obtained. 
Notable localities are Mount Cameron, Thomas Plain, Weld River, 
Main Creek, and Branxholm. At Shekleton on the northwest coast 
fragments of fairly good color to colorless have been collected, asso- 
ciated with zircon and quartz. 


RUBY. 
BURMA. 


The English company, known as the Burma Ruby Mines (Limited), 
which has been carrying on the exploitation of rubies in the celebrated 
Mogok Valley in Burma, has continued its operations during the past 
year, as now for several years previous, with good success. 


EMERALD. 


NEW SOUTH WALES. 


Beryl of gem qualitv, some of it so richly colored as to be called 
emerald, has been known for as much as fifteen years past in New South 
Wales, and numerous gems have been cut therefrom. It occurs in 
pegmatite, with topaz, fluorspar, and cassiterite, at Glen Creek, 7 miles , 
north by east from Emmaville. Several crystals are described and 
one very elegant one figured by Mr. C. Anderson in the Records of 
the Australian Museum in December, 1904.¢ 


BERYL AND CHRYSOBERYL. 


NEW HAMPSHIRE. 


Some good gem material has been recently obtained at the old beryl 
locality near Grafton, N. H. The exact locality is in Springfield, 
Sullivan County, 119 miles from Boston and about £ miles from the 
Boston and Maine Railroad. About two-thirds of the way up the 
mountain at this point the Sullivan County Mica Mining Company 
have operated a vein of mica about 25 feet distant from the vein 
carrying beryls, which the company did not observe or work. Little 
has been done yet in beryl mining. only some surface work; but there 
is described a remarkable development of crystals of beryl and of 
garnet in a space 14 feet square and 2 or 3 feet deep. A number of 
fine beryls that vield material for cutting have been taken out. 


a Anderson, C., Mineralogical Notes, No. 1: Rec. Austral. Miseni: vul. 5, pt: 5, December, 1904, p. 301. 
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UTAH. 


Three crystals of heryl have been received from Mr. Maynard Bixby, 
of Salt Lake City, which because of their color—a rich raspberry 
red—deserve special notice. The specimens are single crystals, of 
short prismatie or almost tabular form, 3 millimeters in height and 
up to 7 millimeters across the basal plane, implanted on imperfect 
topaz crystals. According to Dr. W. F. Hillebrand and Mr. W. T. 
Schaller, the only other forms are those of prisms of the first and 
second order, the habit being the usual one for beryl; the specific 
gravity is 2.65. The color is presumably due to manganese, of which 
the crystals contain a very appreciable amount. Approximate chem- 
ical determinations leave no doubt as to the identity of the species. 
The locality of occurrence is that made known by the discovery of 
bixbvite about 35 miles southwest from Simpson Springs, Utah, in 
the Dugway Range. 


TASMANIA. 


A very interesting discovery has been made of chrysoberyl of the 
rare alexandrite variety in Tasmania. It is found in the tin-bearing 
drift in the vailey of the Weld River, which drains a granite range in 
the northeastern part of the island. A personal communication from 
the government geologist, Mr. W. H. Twelvetrees, gives the following 
statement: 


The tin and chrysoberyl are derived from a biotite-granite, usually with large 
pseudo-porphyritic crystals of orthoclase scattered through it; but wherever it is 
stanniferous the biotite has been replaced by muscovite or lithia mica. The age of 
the granite is considered to be Devonian. One gem was found which has been cut; 
* * * it is a half inch across, pale in color, but very near the variety * * * 
found in Ceylon. Several smaller fragments have been obtained. * * * The 
larger specimen had some semblance of crystallization; the smaller ones are rolled 
fragments, with no ervstallization, and of no value as gems. 


Mr. Twelvetrees thinks that the mineral may exist in some abun- 
dance, but that it has been overlooked. The cut stone has an attractive 
light-green color and is red by transmitted light. The piece was 
found in the ordinary process of treating the drift for tin ore. 


TOPAZ. 
TASMANIA. 


Tasmania is noted for its remarkably fine water-clear topaz, which 
is often cut and polished for ornamental purposes. It also occurs in 
pale shades of sea green and blue, but the yellow variety is unknown. 
It is comparatively abundant throughout the northeastern tin fields, 
and is sometimes obtained in well-developed crystals of unusually 
large size for the species. Well known localities are Mount Cameron, 
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Weld River, Thomas Plains, Moorina, and in fact it occurs throughout 
the whole district in more or less abundance wherever alluvial tin 
mining is in operation. It is found with quartz, zircon, pleonaste, 
and occasionally beryl. At Killicrankie Bay, Flinders Island, it is 
in considerable quantity, and sometimes in large sized crystals. At 
this locality it has been obtained in place in a pegmatite dike composed 
of enormous crystals of orthoclase, with quartz and muscovite. At 
Bell Mount, in the Middlesex district, this mineral is often met with 
in place in a tin-bearing rock at the junction of granite and Silurian 
slate. At the Stanley River it occurs in granitic detritus with tin and 
monazite. Much of the stanniferous rock at Mount Bischoff is topaz 
porphyry, and the radiating cylindrical variety, pycnite, is somewhat 
abundant in special portions of this celebrated tin mine. 


NEW SOUTH WALES. 


Topaz from New South Wales has been recognized and described 
before; but in a recent paper quite detailed accounts have been given 
by Mr. C. Anderson, in the Records of the Australian Museum, 
December, 1904.“ 

ZIRCON.’ 


TASMANIA. 


This mineral is extremely abundant at the northeastern alluvial tin 
mines, but has not been found in place. It occurs as more or less 
water-worn particles, which rarely exceed 1 inch in length, and the 
crystallographic characters are usually obliterated. The common 
forms are the yellow-brown jargon and the bright-red hyacinth 
varieties. The former is usually much clouded by darker tints, but 
when cut and polished it becomes a gem of remarkable attractiveness. 
The hyacinth variety is sometimes of very good color, and is then a 


beautiful stone. 
GARNET. 


ALMANDITE. 


NEW YORK. 


Garnet of this variety occurs largely in the Adirondack region of 
New York, and, though not of gem quality, is mined quite extensively 
as an abrasive. A recently issued bulletin of the New York State 
Museum? describes this industry and gives the figures of production; 
for 1904 these were 3,045 short tons, valued at $104,325, about the 
same figures as for 1903. The garnet occurs ‘‘associated with horn- 
blende-feldspar rocks in crystals that range from small size up to 


a Anderson, C.: Mineralogical Notes, No. 1; Rec. Austral. Museum, vol. 5, pt. 5. December. 1904; pp. 
296-300, and plate 39. 

bNewland, D. H.: The mining and quarry industry of N. Y. State, N. Y. State Museum Bull. No. 93, 
Albany, 1906. 
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masses of several feet across;” the proportions vary widely, and only 
the richest rock is worked, which is done by crushing and washing. 
The quarries are situated in the Hudson River Valley near the bound- 
aries of Essex and Warren counties, the principal shipping point being 
the town of North Creek. Several companies are at work. 


TOURMALINE. 
CONNECTICUT AND MAINE. 


The recent remarkable discoveries of colored tourmaline in southern 
California have somewhat eclipsed the old New England localities, but 
within the last year some very fine gem material has again been taken 
out both in Connecticut and Maine. "The resemblances between these 
remote regions, both in the character and in the association of the 
minerals found, are verv remarkable. Lithia minerals of various 
kinds, notably the gem tourmalines, occur in almost identical ways 
in veins or dikes of pegmatite in San Diego and Riverside counties, 
Cal., as at Haddam Neck, Conn., and in Oxford County, Me., although 
separated by the entire breadth of the continent and with scarcely any 
occurrences in all the intervening area. 


AUSTRALIA. 


Tourmaline of gem quality has been recently announced from Kan- 
garoo Island, South Australia. The government geologist, Mr. 
H. Y. L. Brown, states that the crystals are very large and fine and 
yield beautiful gems. "They are usually green, and some have also 
the pink center so often seen in Brazilian tourmalines. Six specimens 
have been described and figured in the records of the Australian 
Museum, for December, 1904, by Mr. C. Anderson;^ these crystals 
were from the Mining and Geological Museum at Sydney. 


JADEITE AND CHLOROMELA NITE. 
GUATEMALA. 


Dr. Max Bauer, of the University of Marburg. has described a 
number of prehistoric objects from Guatemala made from jadeite and 
chloromelanite.^ 

QUARTZ. 
THERMOELECTRIC PROPERTIES OF QUARTZ. 


The thermoelectric properties of quartz crystals have furnished a 
field of fascinating research in molecular physics which now affords 
renewed interest in its relation to radio-activity. Sections of smoky 
quartz, decolorized by heating, regained their color by ten days of 


aAnderson, C., Mineralogical Notes, No, 1; Rec. Austral. Museum, vol. 5, pt. 5, December, 1904, pp. 
302-203. 
b Centralbl. neues Jahrbuch für Mineral., 1904, pp. 65-79. 
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exposure to radium rays. On warming and sprinkling them with 
flour of sulphur and red lead (the sulphur clinging to the electro- 
positive and the red lead to the electronegative parts of the quartz 
twin) the smoky tint was developed in three triangles (segments of 
one of the twins), which were found to he negatively electrified. This 
study has been described by M. Egeroff.¢ A related question of equal 
interest concerns the nature of the smokiness that is thus eliminated 
and redeveloped. It has usually been supposed to be carbon, but it 
may prove to be something quite different, as it is not easy to see how 
a carbon compound could thus be affected. 


NONCRYSTALLINE QUARTZ. 


CHALCEDONY. 


A number of occurrences of beautiful varieties of chalcedonic quartz 
minerals have recently been reported to the writer. Most of these 
are on the Pacific coast, but several are in other parts of the country. 


IOWA. 


A beautiful gray and fawn-colored translucent chalcedony, in rolled 
botryoidal masses, up to 3 inches by 2 by 2 in size, has been found in 
the vicinity of Ames, lowa, by Mr. H. B. Jones. These pieces are 
rich in color, very compact, and would answer for some forms of 
ornamental work. 


OREGON. 


Sapphirine chalcedony.—]n the vicinity of Eaglepoint, Jackson 
County, Oreg., a great quantity of beautiful chalcedony, agate, and 
jasper has been found. Among these are some beautiful white chal- 
cedony, gray, brown, and green jasper, and an endless variety of agate. 
Of especial interest, however, is a beautiful blue chalcedony (sap- 
phirine), which is quite equal to that found in Hungary or in California. 


NEVADA. 


Rose chaleedony.—A most beautiful rose and lilac-tinted variety of 
chalcedony is reported from Aurora, Nev., by Mr. Maynard Bixby, 
the well-known mineralogist of Salt Lake City, Utah. It occurs in 
an amygdaloidal rock, and the delicate rose-pink variety, very trans- 
lucent, rests directly upon a base of almost white chalcedony. Where 
broken across, the fractured surface shows a peculiar almost stelluted 
strueture. 


aComptes Rendus Acad. Sci., Paris, 1906. 
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JASPER AGATE AND JASP OPAL. 
MEXICO. 


On the Rancho Guadalupe, a few miles from Ensenada, in Lower 
California, Mexico, belonging to Mr. T. Morris Flower, there have 
been found in great quantity—scattered over the surface in the form 
of bowlders measuring from a few inches across to several feet- Jasper. 
red, with a faint salmon tint, beautiful compact jasper agate, and jasp 
opal, in color generally red, although frequently turning to green and 
white, all of which would admit of a very high polish and would be of 
alue in the arts and for certain forms of jewelry. The bowlders 
have an outer coating of white and cream-colored jasper, but when 
thev are broken the color within is found to be red or yellow or 
green. 

OPAL. . 


IDAHO. 


About ten vears ago considerable interest was aroused as to the 
occurrence of precious opal at several points in Idaho, especially near 
Moscow, Owyhee County, as noted in the reports of this Bureau for 
1892 and 1893. Not much has been done here for some time past, but 
it is now announced that the Moscow locality has been reopened and 
is to be worked for opaline or opal matrix. 


OREGON. 


A deposit of opal in a rhyolite rock exists in Baker County, Oreg., 
some of which is very handsome, although it does not appear to have 
been worked commercially. Remarkable specimens were obtained a 
few years ago by Prof. William B. Dwight, of Vassar College, Pough- 
keepsie, N. Y., and are now in the cabinet of that institution. One 
of these is a large mass of rhyolite, containing nodules of precious 
opal, 1 or 2 inches in diameter, transparent and glassy, and of brilliant 
colors. In other specimens the opal varies to a peculiar dense white, 
like the purest white enamel, and again to a transparent hair brown. 


NEW SOUTH WALES. 


A new opal field is reported in New South Wales, at Wallangulla, 
near the Queensland border, about 50 miles north from the town of 
Walgett. Pieces of opal have been picked up in the vicinity for sev- 
eral years past, but no mining had been undertaken until about two 
years ago, when a syndicate was formed, and careful prospecting 
revealed the mineral in place (see reports of this Bureau for 1896, 
1898, 1900, and 1902). No specific data are yet given as to produc- 
tion, though several hundred. pounds? worth are said to have been 
sent from the new workings by individual miners. 
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QUEENSLAND. 


The opal production in Queensland, described in the report of this 
Bureau for 1902, has become an important and established industry; 
though according to official figures it is not as large as it was a few 
year ago. Other accounts state that it has greatly increased in recent 
years. 

WEST AUSTRALIA. 

Crocidolite opal.—The crocidolite opal referred to in the report of 
this Bureau for 1903, has been analyzed and shown to be, as supposed, 
a replacement of crocidolite by hydrous silica, with some ferric oxide. 


TURQUOISE. 
NEW JERSEY. 


Turquoise was obtained some months ago at Somerville, N. J., in 
the workings of the American Copper Mining Company on Watchung 
Mountain. The specimens were obtained from Mr. Josiah Bond, now 
of Wichita, Kans., who was at the time the manager of the mine, and 
who had a number of pieces, some of them as large as a silver dollar 
and two or three times as thick. They were found in little veins on 
the incline shaft, about 1,100 feet from the opening. This occurrence 
is not likely to be of any commercial importance, but it is highly 
interesting and worthy of record as the most eastern locality for this 
Interesting gem. 

NEW MEXICO. 


In the reports of this Bureau for a number of years, notes have 
been given as to turquoise development in New Mexico and the dis- 
covery of new localities. In connection with the St. Louis Exposition, 
a general sketch has appeared as to the history, geology, and present 
condition of all the mines now actually yielding turquoise in the Ter- 
ritory, by Mr. Fayette Alexander Jones.“ The account is popularly 
written and contains interesting facts. 

Turquoise is now profitably mined in four different districts of New 
Mexico. Taken in the order of their modern discovery, these localities 
are: In the vicinity of Los Cerrillos, north of the Southern Pacific 
Railway, in Santa Fe County; in the Burro Mountains, southwest of 
Silver City, in Grant County; at Old Hachita, alxo in Grant County, 
and in the Jarilla Mountains, Otero County. 


EGYPT. 


Prof. Flinders Petrie, the noted archeologist, has recently visited 
the ancient turquoise mines at Maghara, in the Sinai district. It has 


a Jones, F. A.. New Mexico Mines and Minerals, 1934, World's Fair Edition: Scientítie Publishing 
Company, LAH, New York, pp. 209, 273-277, 
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been a question whether the mining here was for turquoise or copper, 
but Mr. Petrie finds indications that both were sought, though per- 
haps at different periods. Evidences are found of copper smelting in 
the fourth and twelfth dynasties; but the mines generally seem to fol- 
low the veins of turquoise, and the rubbish heaps abound in turquoise 
chips. Three kinds of mining also are noted. In the third and twelfth 
dynasties all the work was done with chisels; at another period, not 
determined, holes were picked in the rock, 5 inches apart and a foot 
deep, and blocks were then broken out. Neither of these kinds of 
workings show any traces of flints. Another class of waste heaps con- 
tain numerous flints, and may be of Bedawi origin at many periods 
and even prehistoric. 
WEST AUSTRALIA. 


Reports have been published of a turquoise mine in the Murchison 
district, West Australia. The government geologist, Mr. A. G. Mait- 
land, in his report for 1903, states that he has examined several speci- 
mens of the supposed turquoise and found them in every case to be 
richly colored chrysocolla, and not turquoise at all. 


MALACHITE AND AZURITE. 
ARIZONA. 


The malachite and azurite which have been so noted for their beauty 
as specimens from the mines at Morenci, Ariz., are no longer found 
to the same extent that they were a few years ago and may become 
rare hereafter. Such is the statement of Mr. Waldemar Lindgren, of 
the United States Geological Survey, in a letter to the writer in 
December, 1904. The magnificent specimens of these minerals 
obtained several years ago came chiefly from two of the mines, the 
Detroit and the Manganese Blue; but these have been practically 
worked out, and no large masses are now found. Mr. Lindgren 
doubts whether any more such masses are likely to be met with, unless 
perhaps at some points in the Shannon mine. 

An important paper on the copper minerals of this region was pub- 
lished by Mr. Lindgren in the Transactions of the American Institute 
of Mining Engineers for 1904." In this article the geological condi- 
tions and the successive phases of metamorphic action connected with 
these remarkable deposits are treated of at some length and with con- 
siderable detail, and the history of the formation of the various 
minerals, including malachite, is traced out in & highly interesting 
manner. 


a Lindgren, Waldemar: The Genesis of the Copper Deposits of Clifton-Morenci, Arizona; Trans. 
Amer. Inst. Min. Eng., Lake Superior meeting, Sept., 1904, vol. 35, 1905, pp. 511-550. 
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PERIDOT. 
ARIZONA. 


Peridot (olivine) has heretofore been found scattered abroad on the 
surface in the Navaho country, associated with the pale and ruby-red 
garnets. During 1904, however, a locality was discovered near Talk- 
lai, Ariz., where it is found independently of any garnet occurrence. 
The specimens are of fine color and often of considerable size. A sin- 
gle peridot came to the writers notice which weighed 14 ounces and 
was 14 inches in length. The stones are found principally in a peri- 
dotite rock, associated with obsidian, in a canyon known as Peridot 
Canyon. They are also obtained at Mesa, 6 miles from Talklai. The 
former is the most promising locality in the United States, as the gem 
here occurs in its natural matrix. The rock is at times porous, like 
a vesicular lava, and it is from the breaking down of this rock and 
the weathering out of the included harder peridots that the latter 
are obtained. 

OBSIDIAN. 


OREGON. 


In the vicinity of Drewsey, Oreg., Mr. E. L. Beede reports finding 
the mottled brown and black obsidian (marekanite) in pieces more than 
1 foot across, similar to that found in the State of Guadalajara, Mexico. 


IOLITE. 
NORTH DAKOT 


Tolite (dichroite) has been found in grains 5 millimeters square, both 
translucent and transparent, blue in one direction and almost colorless 
in the other, associated with almandite garnets 3 millimeters across, 
in a black micaceous quartzose schist, near Edgeley, N. Dak., by Mr. 
George H. Quivey. This mineral, when clear and of rich color, has 
been sometimes employed as a gem, and this discovery may prove to 
be valuable if specimens of fine quality are at all abundant. 


UTAHLITE. 
UTAH. 


Utahlite (compact variscite) was first described and named in the 
report of this Bureau for 1894. Some recent data have been received 
regarding it under the name of chlorutahlite. The account given in 
this comniunication is essentially identical with that in the report above 
mentioned, although somewhat more detailed. The locality is in Clay 
Canyon, Camp Floyd mining district, Utah County, Utah, about 2 miles 
south of the famous Mercur gold mine, and at an altitude of 6,250 feet. 
It is on a ridge or spur, one of a number that radiate from the Oquirrh 
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Mountains, and the spot is quite accessible. The rock is a metamor- 
phosed limestone, at times highly ferruginous and siliceous. The 
utahlite occurs in a vein 12 feet wide, running with the strike of the 
country rock, and containing about 10 per cent of limonite. 


SERPENTINE. 
GREECE. 


Mr. W. Brindley, F. G. S., has made a communication to the Royal 
Institute of British Architects, recently published in their Proceedings, 
concerning the verde antico marble so much used and valued in Rome 
and Byzantium. He gives interesting accounts of his search through 
several years for the lost source of this very elegant and highly prized 
stone, a quest in which he at last succeeded by the discovery of no less 
than ten adjacent quarries. These are situated at Casambala, 7 miles 
northeast of Larissa, near the road leading to the celebrated Vale of 
Tempe. Aneighboring village still bears the name of Marmariani, no 
doubt the ancient marble-workers’ town. 


AMBER. 
NEW YORK. 


A very interesting discovery of Cretaceous amber was made by Dr. 
Arthur Hollick, of the New York Botanical Garden, in November, 
1904, at Kreischerville, Staten Island (borough of Richmond, New 
York City), where it exists in some abundance. Cretaceous amber is 
somewhat rare, and this occurrence is of much interest. Kreischer- 
ville is situated on the shore of Staten Island Sound or Arthur Kill, 
near the extreme southwestern end of the island and distant about 24 
miles from Richmond Valley station on the Staten Island Railway, 
about 23 miles from New York city hall. 

The amber was found in connection with the clays which are mined 
there for manufacturing purposes (fire and ornamental brick, hollow 
ware, terra cotta, ete.). They are known to be of middle Cretaceous 
age, and are approximately the equivalent of the Cenomanian of 
Europe, of the lower Atane beds of Greenland, and of the Dakota 
group of the West. They represent the eastward extension of the 
Raritan or Amboy clay series of New Jersey. 


FLUORITE (Chlorophane.) 
VIRGINIA. 


It is a fact of much interest that the variety of fluorspar? found at 
Amelia, Va., bas been found extremely sensitive to heat, so that it 
becomes distinctly luminous by the warmth of the hand, and that it 


a Kunz, G. F., Gems and Precious Stones of North America, 1892 p. 184, 
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also shows a triboluminescence so marked that the slightest friction 
will cause it to emit a phosphorescent light. During an examination 
as to the cuuse of this phosphorescence, in a series of experiments* 
made by Dr. Charles Baskerville and the writer, specimens were 
sent tq Prof. William J. Humphreys, of the University of Virginia, 
who examined spectroscopically these and more than one hundred 
other examples of fluorite, obtained from almost every quarter of the 
globe. His experiments showed that yttrium was present in most of 
the specimens, and. ytterbium also in a few of them.^ These results 
led the writer to suggest that the chlorophane variety of fluorspar 
could be distinguished and separated very simply by the fact of its 
being both triboluminescent and also thermoluminescent even at low 
temperatures. 
FOSSIL CORAL. 


IOWA. 


For many vears beautiful specimens of cut and polished fossil coral 
from Iowa have been familiar to collectors and geologists; and there 
has been a constant. production and sale of such material but only on 
a very moderate scale as compared with what it might be if the stone 
were better known to the public and applied to a greater variety of 
ornamental uses. "The Iowa exhibits at several of the recent exposi- 
tions have contained beautiful displays of this material; and some 
very elegant polished. balls were shown at the St. Louis fair by Mr. 
Charles E. Briggs, of Lisbon, lowa. 


GEM MINERALS OF CALIFORNLA. 
INTRODUCTION. 


The reports of this Bureau for 1902 and 1903 have contained some- 
what extended notices of the remarkable discoveries of gem spodumene 
in southern California, and also of gem tourmaline and of various other 
interesting minerals, The colored tourmaline and lithia minerals of the 
same region have also been separately noticed in several former reports 
of the Bureau. These various occurrences, together with those of 
other gem minerals, beryl, topaz, essonite, etc., in the same or neigh- 
boring localities, are making the whole district one of the most remark- 
able in the world for these minerals, comparable only to the famous 
gem region of the Urals. It is therefore fitting that a more general 
statement, of the whole subject should here be presented. In this 
statement will be included a body of data specially collected during 
the lust year for the writer in eonneetion with the State Mining 
Bureau of California, and some notes on the geology of the region 


a Kunz, G. F., and Baskerville, Charles, Science, 1904. 
tiHumphreys, W. J., On the Presence of Yttrium and Ytterbium: Astrophysical Jour., vol. 20, 
Noveniber, 1904, pp. 266-273. 
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from various sources, the latest being an article just published by Mr. 
G. A. Waring, of Leland Stanford University.? 

It is worth while to note the fact that there is already more actual 
mining for gems done in California than in any other State or Terri- 
tory of the Union, and the indications are that there will be many 
more gem mines discovered in the southern counties as remote dis- 
tricts are opened and old ones more fully explored. 

An extensive report, to appear as a volume, on the gems and jew- 
elers? materials of California is now in press; this was prepared by 
the writer at the request of the State Mining Bureau, under the direc- 
tion of the State mineralogist, Mr. L. E. Aubury. A report on the 
occurrence of lithia minerals in the United States, hy Mr. Waldemar 
T. Schaller, of the United States Geological Survey, is also in prepa- 
ration. As the lithia minerals are so intimately connected with the 
gem minerals, the latter will of necessity be more or less treated of in 
this report. These two publications will describe quite fully the 
remarkable mineralogical discoveries in southern California and make 
them known to the world. Heretofore almost all that has appeared, 
until very recently, has been in the annual reports of this Bureau by 
the writer. The privilege of using in this present summary the data 
obtained for the fortheoming volume has been very liberally accorded 
the writer by the California State Mining Bureau. A large amount 
of this material has been obtained from personal] communications and 
other unpublished sources, and is now brought together and corrected 
to date, so as to furnish a general view of the gem resources of the State. 

The distribution of gem minerals in California as a whole may be 
broadly outlined as follows: (1) There is first the gold region of the 
central and northern counties along the western base of the Sierra 
Nevada; in this are found the gold quartz used so much for jewelry and 
ornamental work, and the few but interesting diamonds. These latter 
occur loose in the gold-bearing gravels, sometimes of the surface pla- 
cers but generally of the old river beds now covered and compacted by 
lava flows. In these old river beds also is found much of the agatized 
and opalized wood, which is sometimes capable of use as an ornamental 
stone. In the same gravel filling of an ancient stream bed in Calaveras 
County was encountered the wonderful deposit of transparent quartz 
crystals (rock crystal) of great size, which yielded some of the finest 
material for art work ever known anywhere." These occurrences, it 
is true, are adventitious, and not in the nature of mines that can yield 
any permanent supplv. But they have been found, and may be found 
again at any time. The gold quar tz is different in this respect, and a 
fairly steady production of it in certain of the quartz mines may be 
relied upon hereafter as before. 


a Waring, G. A., The Pegmatite Veins of Pala: Amer. Geologist, vol. 35, No. 6, June, 1905, pp. 356-369. 
b Mineral Resources U. $, for 1898, Ann, Rept. U. S. Geol. Survey, 1599, 
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The diamonds found in the gravels are neither numerous nor large, 
but some of them are beautiful and all of them possess much interest. 
Their occurrence was described in the paper of Mr. H. W. Turner, 
reviewed in the report of this Bureau for 1899. All have been found 
incidentally, and no search for them has ever been made. One or two 
suggestions, however, may be offered here. 

As the United States Geological Survey is now carrying on a special 
study of the occurrence of platinum in the Pacific States, it would 
seem that if some attention were paid to the occurrence of the dia- 
mond it also might be found in the course of this Investigation, as the 
diamond is one of the heavier minerals and would probably be met 
with in the rifles with the gold and platinum. 

The new grease-board separator used by the De Beers Diamond 
Company in the African mines might prove a valuable adjunct to some 
of the present gold stamps, or in the sluices, to detect the occurrence 
of diamonds in California. "The concentrates are carried with a stream 
of water over an inclined board coated with mutton tallow; when such’ 
a board is vibrated or ** jigged," other minerals pass on, while all dia- 
monds present adhere to the grease and can thus be separated. By 
this means, diamonds down to the size of a pin-point are now saved in 
the Kimberley mines, while otherwise they would surely be lost. 

(2) There is next the region of Tulare County, centering around 
Visalia, where the recently developed cbrysoprase mines occur at 
several points. This rare and beautiful stone exists here apparently in 
some abundance, and associated with it are other forms and vayeties 
of quartz minerals capable of use for ornamental purposes, such as. 
rose quartz, chrysopal, etc., besides several species of garnet, some of 
which have yielded gem material. Another interesting and rather 
peculiar stone found in this section, on the borders of Tulare and 
Fresno counties, is that named by the writer cal¿fornite, a compact 
green variety of vesuvianite tbat perfectly resembles the celebrated 
jade so much prized in the Orient for elegant art work. This mineral 
is also found in Siskiyou County, at the northern extremity of the 
State.” 

(3) The desert region of the southwest, bordering on Nevada and 
Arizona. Here, in an arid and desolate country, consisting largely of 
volcanic rocks, are found some interesting localities of opal and of tur- 
quoise, the latter giving evidence, as in Arizona, of long and extended 
working by prehistoric tribes, who have left their stone tools and their 
rock inscriptions around their old places of labor. These will be fur- 
ther referred to under turquoise. 

(4) The. region specially considered in the present review is the 
mountainous central and southern portions of San Diego and River- 
side counties. Here it is that such remarkable gem discoveries have 
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been made in the last ten years. Besides the richly colored tourma- 
lines and spodumenes, other gem minerals have lately been found in 
various parts of this district, especially topaz, transparent epidote and 
axinite, pink, green, and blue beryl, and essonite garnet, the whole 
forming such an assemblage of minerals that is scarcely, if at all, 
equaled in the world. Many of these mines are as yet only prospects 
or trial openings, but the indications are that the region is full of pos- 
sibilities. Lack of water and fuel are the chief obstacles thus far to a 
much more extended development. 

In general it may be said that throughout the schistose and granitic 
region of San Diego and Riverside counties there is & widespread 
prevalence of an igneous rock of gray color, generally called a diorite, 
with a little desseminated quartz and mica (biotite); but some exam- 
ples have been determined to be gabbro rather than diorite. This 
rock and the granite appear in a series of ridges or mountains, with a 
prevailing north and south course, and are traversed by dikes or veins 
of pegmatite, which have a general direction of northwest-south- 
east, and dip southward or southwestward at varying angles. It is in 
these pegmatite veins, which with slight differences vet possess great 
general similarity, that the gem minerals are found. In the notes 
given farther on as to the several mines the more special features will 
be described. 

In this region several centers of occurrence of two somewhat distinct 
types may be recognized, those yielding lithia minerals with gem tour- 
malfne and sometimes gem spodumene and those yielding principally gar- 
net, beryl, and topaz. Of the former, there are especially to be noted in 
San Diego County first the Mesa Grande mines, which yield crystal- 
lized gem tourmaline of splendid quality almost exclusively; second, 
the Pala district, in which there are three parallel ridges— Pala Moun- 
tain on the west, with the great lithia mines and some colored tourma- 
line; Pala Chief Mountain, in which are found very fine tourmaline 
und the new and remarkable gem spodumene (kunzite), and Hiriart 
Mountain on the east, with a number of openings yielding both tourma- 
line and kunzite; then third, northeast of these, in Riverside County, 
there is the region near Coahuila, in San Jacinto Mountains. Here was 
the first discovery of gem tourmaline in California, so far as known to 
the whites, and kunzite and other lithia minerals have also been found 
recently in association with the tourmaline. There are also other 
localities between this latter and Mesa Grande, and probably many 
others may yet be found. About halfway between Mesa Grande and 
Pala is a fine beryl mine near Rincon. 

The other class of mineral localities appears to lie along a line some- 
what southeast of those Just noted, extending from near the Mexican 
boundary, at Jacumba, northwest to Ramona and perhaps beyond, and 
following the general strike of the pegmatite veins and almost exactly 
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paralled to the line from Mesa Grande to Pala. At Ramona are found 
abundant fine garnet (essonite), with topaz and beryl, notably the rose 
variety, but not much tourmaline, no kunzite, and, in general, little of 
the lithia minerals. Around Jacumba are found beryl and essonite 
garnet (often called hyacinth); the latter is abundant and at one or two 
points has been worked somewhat for several years. Jacumba, or 
Jacumba Hot Springs, is close to the Mexican line, some 20 miles east 
of Campo, and almost on the western edge of the Colorado desert. 


NONCRYSTALLINE QUARTZ. 
ROSE CHALCEDONY. 


A very beautiful pink chalcedony, occurring in rather a peculiar 
manner, has been found by Mr. W. B. Coombs, of Needles, San 
Bernardino County. He noticed pieces of pink and also of white chal- 
cedony as float material in washes or gullies about 34 miles west of 
Siberia station, a siding on the Santa Fe Railway. Following these 
up several gulches he traced them to outcroppings of small quartz 
veins in a granitic rock that had apparently been altered by some 
volcanic action. The locality is near what is known as Ash Hill, and 
there are porphyritic rocks and old craters in the vicinity. 


HYDROLITE. 


Among the interesting specimens of chalcedony found at various 
points along the Pacific coast of California and Oregon, one of the 
most remarkable is mentioned as having been found on Pebbly Beach, 
Crescent City, Del Norte County, Cal. This specimen was a geode 
44 inches in length and 34 by 34 in the other dimensions and contained 
a teaspoonful of water with a moving bubble. 1t was reported by Mr. 
Frank Clovenow, of Pebbly Beach. These hollow geodes of chal- 
cedony, containing water, which have been called natural sealed flasks 
and also hydrolites, have been long known from some of these Pacific 
beaches, and have been sought with much interest hy collectors, hut 
nothing approaching the size of this specimen has ever been found 
before. 

CHRYSOPRASE. 


The last reference to the chrysoprase occurrences in California in 
the reports of the writer to this Bureau was in the report for 1901. 
The following general summary is derived from recent data gathered 
in connection with a report to the State mining bureau of California. 
Chrysoprase was discovered in Tulare County in 1878 by Mr. George 
W. Smith, a surveyor, of Visalia. He presented specimens to Mr. 
M. Braverman, of that place, who identified them as chrysoprase from 
the presence of nickel oxide. Later the State mining bureau con- 
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firmed this determination. The first specimen was the finest ever 
found in America. and was sent to the Paris exposition of 1879, but 
failed to reach its destination. It was about 34 inches long and 14 
inches thick. The first discovery and thus far the best outcroppings 
developed are located on the MeGinnis property in the NE. 4 sec. S, 
T. 18 5., R. 26 E., Mount Diablo meridian, about 10 miles northeast 
of Visalia, on Venice Ilill. These outcroppings extend along the 
southeastern slope of this hill and through section 8 and the SW. 1 
sec. 4. Here it occurs in small, irregular veins, which range from 
mere seams to a thickness of 2 or 3 inches, in a somewhat altered red 
jasper rock. 

The chrysoprase outeroppings have been traced at different places 
all along the foothills of the Sierra Nevada across Tulure County, and 
the following localities have been noted by different authorities: 
Venice Hill, 5tokes Mountain, Tule River, Deer Creek, and 1 mile 
east of Lindsay. All of these localities have been announced in the 
annual reports of the writer on the production of precious stones in 
the United States for 1895 to 1898, inclusive. 


OPAL. 


A considerable deposit of opal is reported in San Bernardino County 
at a point about 25 miles northwest of Barstow or north of Hincklev, 
both of which are stations on the Atchison, Topeka and Santa Fe 
Railroad. Mr. €. E. Dolbear, of Long Beach, Cal.. describes the 
opal as occurring in a fine-grained, brittle, andesite tufa, in which it 
forms narrow bands, sometimes widening to a thickness of several 
inches. Most of it is semiprecious and amber colored; but some 25 
specimens of a bright rose pink were obtained, one of them weighing 
24 carats. Other accounts state that the opal is found in an indurated 
clay overlain by tufa, and that the deposit extends for a length of 2 
miles with a breadth of half a mile. Further details of this occurrence 


are to be desired. 
TURQUOISE. 


An account was given in the report of this Bureau for 1898 of 
remarkable discoveries of ancient turquoise mines in southern Cali- 
fornia. These have been followed up, and a good deal of exploitation 
has been done, although the region is very barren and inaccessible. 
Turquoise mines now exist in a considerable area in the northwestern 
angle of San Bernardino County, and are operated by the Himalaya 
and the Toltee mining companies. The latter company bas three 
groups of mines, all of them patented, situated on the great desert 
about 100 miles northwest from Needles Station and about 50 miles 
northwest of Manvel, which is on a branch of the Santa Fe Railroad. 
The three mining centers are some 6 miles apart in the old Solo mining 
district, and are known as East Camp, Middle-Camp. and West Camp, 
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the latter being within 20 miles of Death Valley. The altitude is 
hetween 5,000 and 6,000 feet; and as there is no water at either camp, 
it is necessary to haul it over mountains from 1 to 5 miles. The same 
company has also operated turquoise mines in Nevada, some 60 miles 
due east of the California mines. The other company, the Himalaya, 
has a group of five mines in the same district (the Solo), but some dis- 
tance from those of the Toltec, being about 60 miles northwest of 
Manvel, and reached only by teams. These claims are all on one 
ledge, which is described as a ** bird's-eye porphyry” with some gran- 
ite, striking north and south, with a dip of 75° west. 


INDIVIDUAL MINES AND THEIR MINERALS. 


The account of the several main openings and their condition in 
1904 is as follows: 

These data are grouped geographically, and to some extent also in 
the order of discoverv, beginning in Riverside County and proceeding 
southward and southeastward through San Diego County, by Pala, 
Mesa Grande, and Ramona, to the Mexican line at Jacumba. 


RIVERSIDE COUNTY. 
COAHUILA DISTRICT. 


The most northern occurrences and the earliest discoveries of gem 
tourmaline were made here in Riverside County as far back as 1872, 
but they were not announced to the public, and the facts were little 
known until twenty years later. 


FANO KUNZITE-TOURMALINE MINING COMPANY. 
KUNZITE AND TOURMALINE. 


This mine consists of four claims about 3 miles north of Coahuila 
Indian Reservation, and was located in 1902 by Mr. Bert Simmons. 
The nearest post-oflice is Hemet, Riverside County. An experimental 
tunnel has been carried into the ledge to a depth of 176 feet in solid 
blue granite, but most of the work has been done near the surface. 
The ledge is about 5 feet wide, striking northwest and southeast, with 
a dip to the southwest of 177. "The pegmatite is finely crystallized 
and resembles that of the other tourmaline and kunzite mines in the 
district. 

Three men are at work at £n average wage of $3 per day, and opera- 
tions will he continued indefinitely. The output so far has been 25 
pounds of kunzite, white; 1 pound of kunzite, pink; and 25 pounds of 
all classes of tourmaline, mostly blue and green; about 250 pounds of 
beryl have also been taken out, but only about 5 per cent of it is 
available for gem purposes, Two hundred pounds of very fine quartz 
crystals have also been sold, and about a ton ofr lepidolite and 30 or 
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40 pounds of amblygonite; also, splendid flake mica has been discov- 
ered large enough for commercial purposes. There is a spring near 
the property on land rented by the owners of the mine. ‘There is also 
plenty of oak timber for mining purposes. Considerable money has 
been expended without much result, but for the work actually done 
on gem pockets, this mine has been a splendid producer. 


COLUMBIA MINE. 


TOURMALINE. 


The Columbia, the oldest tourmaline mine in the State, situated at 
Coahuila, Riverside County, is about one-half mile northwest of the 
road leading from Coahuila to the Hemet reservoir, at an altitude of 
about 5,000 feet. Very little has been done here for over five years, 
but it was the first tourmaline mine discovered in southern California 
in 1872, and it has produced a great many beautiful gems. The pock- 
ets, however, seem to have been worked out, and nothing important 
has been found recently. 

The ledges of pegmatite are of very fine granite, and both sides of 
the pocket material seem to be of the same character? thus differing 
from any other mine in the gem district. Considerable work is pro- 
posed in the near future, but the mine is in litipation. "There is no 
water or timber available and the region is barren. 


SAN DIEGO COUNTY. 


Passing southward from the Coahuila distriet into San Diego 
County the locality next described lies by itself, about half way to 
the great Mesa Grande-Pala line of mines. Although not yet an 
important producer, the occurrence is interesting, as suggesting 
other possible localities yet to be discovered in the intervening area. 


GEM MINE NO. l. 


TOURMALINE. 


Practically no work has been done on this mine since its location in 
June, 1903. Its altitude is higher than that of any other gem mine 
in San Diego County, being 5,100 feet above the sea; it is on the top 
of the divide between San Luis Rey River and Temecula Canyon, and 
about 1 mile east of the summit of Aguanga Mountain. The average 
width of the vein is apparently about 4 feet, but it is much broken: 
both foot and hanging walls are of very hard blue diorite. (Great 
pressure has apparently crushed the ledge, and the pocket laver is 
found on the top, out of place, between the diorite and the pegmatite; 
it presents fine, broken crystallizations of orthoclase and albite, in 
which a red clay is mixed. The tourmaline crystals show much indi- 
cation of dynamic action, being badly broken and twisted, but they 
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afford nodules of beautiful coloring, deep blues, reds, and an almost 
emerald green predominating. So little work has been done, how- 
ever, that it seems better to reserve any report as to quantity and 
quality until more is ascertained. There is no wood at hand, and it 
is 34 miles to the nearest water. Parties are at work at present, how- 
ever, and will send specimens direct to the State Mining Bureau. 


PALA DISTRICT. 


As elsewhere described in this report, the mines near Pala are 
located on 3 hills or ridges, the western being properly called Pala 
Mountain, on which are the great lepidolite, or Alvarado mine, and 
the Stewart mine, next described, which yields some gem material. 
The other mountains, Pala Chief and Hiriart, which are apparently 
foothills or spurs of Agua Tibia Mountain, are those yielding gem 
spodumene as well as tourmaline. About 18 miles to the southwest, 
but probably belonging to the same range of hills, lie the great tour- 
maline mines of Mesa Grande. These will be given in the order stated. 


NTEWART MINE. 


TOURMALINE. 


This mine, said to have first been discovered by an Indian deer hunter 
named Vensuelada in the early days of California history, was first 
worked by a miner named Henry Magee, who located the claim as a 
quicksilver mine, mistaking the pink tourmaline for cinnabar, but 
upon analysis he abandoned his prospect. It was next located asa 
rock claim by Don Tomas Alvarado, a Mexican landowner, who 
believed that the beautiful bluish, pinkish, and gray mineral studded 
with deep-pink crystals was a peculiar variety of marble. Several 
years later a German scientist, familiar with lithia mines in Europe, 
saw a specimen of Pala lepidolite in New York. Obtaining a piece, 
he made an analysis and found the ore to be as rich in lithia as any in 
the world. From this time forward gradual development under many 
ownerships has proved that great deposits of lithia-bearing ores exist 
in the pegmatites of this district, the largest and most valuable being 
the Stewart and Alvarado mines. The latter is the great lepidolite 
and amblygonite mine that has yielded so many beautiful specimens 
of radiated pink tourmaline, but no gem material. 

The workings and surface of the Stewart mine show numerous indi- 
cations of gem minerals, especially in the lower workings. As in the 
Alvarado mine, the lepidolite is generally studded with small, fan- 
shaped crystallizations of rubellite, and with occasional crystals of 
bluish or greenish tourmaline, but not of gem quality. Near the sur- 
face the tourmalines are small and perfectly crystallized, but are more 
or less fractured, opaque, and unfit for jewelers’ use. In the deeper 
workings and in the extreme western tunnels, however, pink tourma- 
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lines from one half inch to 1 inch in diameter are found in columnar 
groups, all more or less altered and not over 3 in hardness, asso- 
ciated with quartz, orthoctase, gray lepidolite, and amblygonite. 
Triplite and triphylite occur as associated minerals. Large crystal- 
lizations of what appears to be an altered spodumene were observed 
penetrating the quartz. On the surface small green tourmalines are 
found in the pegmatite, generally more or less flattened between the 
cleavage planes of muscovite mica. Several years ago a pocket con- 
taining about a quart of small tourmaline crystals was found in coarse 
pegmatite 60 feet south of the present tunnel of the Stewart mine. 
Some of these crystals were cut into very good gems, but no further 
work at that spot has been done. With proper development this mine 
should become a paying producer of tourmaline. 


PALA CHIEF MINE. 
TOURMALINE AND KUNZITE, 


This mine was located in May, 1903, by Messrs. John Giddens, Pedro 
Teiletch, Bernardo Hiriart, and Frank A. Salmons. The claim covers 
1,500 by 600 feet, running northwest and southeast. The main work- 
ings are at an altitude of 1,220 feet and consist of open cuts 250 feet 
wide, extending to a depth of 10 to 30 feet horizontally on the vein; at 
the deepest working the ledge is 21 feet in height. A tunnel 45 feet 
long was run to encounter the vein up to about 20 feet in depth, but 
it was found that the ledge was a blanket vein, and nothing was dis- 
covered in the tunnel. In the upper or surface workings the hanging 
and foot walls were both found to be of bluish and grayish decomposed 
diorite. The upper part of the vein consists of 3 feet of finely crystal- 
lized white pegmatite; beneath this the erystallizations become coarser 
and more granitoid; the third layer is composed in part of finely erystal- 
lized albite and orthoclase, upon the lower edge of which and extending 
to the pockets is a layer of lithia-bearing micas. Within the pockets, 
which are generally from 8 to 10 inches wide, pinkish und white tale 
is found, in which are numerous large and perfect. quartz crystals, 
with pink and white spodumene. — As usual in the region, the lower 
half of the ledge below the pocket line is a very finely crystallized 
granite without mica, with small crystals of essonite garnet. Giant 
powder has been used exclusively, and has been found to be the only 
satisfactory explosive. Two men have been working nearly all the 
time, but during the last 6 months with no great success. There is no 
timber on the property, and the nearest water is about 1 mile away. 
The section and township in which the mine is located were not deter- 
mined, but it lies 3 miles east of Pala, and the workings can be seen 
from the town. 

The minerals noted were spodumene, pink, lavender, and white; 
tourmaline, blue, green, and red; orthoclase; alhite: graphie granite: 
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lepidolite, pink, green, and lavender; muscovite; quartz crystals; 
steatite, and other clays. 
The products so far noted are tourmaline, kunzite, and quartz crystals. 


TOURMALINE QUEEN MINE. 


TOURMALINE. 


This mine is near the summit on the northeast slope of Pala Moun- 
tain at an altitude of 1,450 feet. It is about 34 miles north by a little 
east of the town of Pala. The mine was located as a quartz claim in 
March, 1903, and is 1,500 by 600 feet and runs north 3+- west. The 
vein is about 14 feet wide and dips to the southwest 15%. Little has 
been done on this property, save scalping work; an open cut 60 feet 
wide, entering the vein to a depth of about 10 feet, produced some 80 
pounds of gem tourmaline crystals. The colors are yellow, green of 
different shades, light pink, ruby red, and black. In the ledge 18 
inches of material lying between the diorite hanging wall and the 
coarse pegmatite appears to consist of decomposed feldspar, which 
passes gradually to pegmatite. Below this are about 3 feet of course 
granular pegmatite, consisting of crystallized quartz, feldspar. and 
muscovite, with black tourmaline in fan-shaped crystallizations and 
minute essonite garnets, also occasional erystals of biotite and horn- 
blende. Below this again, and merging with the above, are masses of 
graphic granite, incrusted at the lower edge with albite, in which the 
gem tourmaline seems to have a root or extremity. Between the 
albite and the line rock are large pockets filled with rose and laven- 
der colored muscovite, and decomposed feldspars in the form of a 
whitish or pink clay; in these pockets the gem tourmalines are found, 
often broken and more or less altered. Many crystals show au exte- 
rior of opaque green, while the interior is a rich pink or ruby red, 
affording beautiful gems. The ledge has been prospected for about 
250 feet, and shows gem indications wherever opened. The hanging 
wall is a coarse greenish and grayish diorite, like the general forma- 
tion of the entire belt. The foot wall is the same, though showing 
more alteration. 

Both giant and Judson powders have been used in mining, although 
from the hardness and toughness of the rock the former was found to 
be the best. After the pocket material has been extracted, screens 
are used, by which the earth and fine worthless material are eliminated. 
The matter left in the screens is then examined for gems and after- 
wards washed. Two of the owners have performed all the work so far 
accomplished. Active operations were to be resumed about January 
1, 1905, but nothing was done in 1904. "The same parties have filed 
on a spring 350 feet northeast of the present workings, and abundant 
water for mining and domestic purposes has been developed. 
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The minerals noted in this claim are tourmaline, albite, orthoclase, 
muscovite, lepidolite, kaolin, talcose clays, essonite garnets, horn- 
blende, and indications of epidote. The lower part of the ledge is 
composed of a fine, granular, mica-free granite of a gray color, banded 
at intervals of from 3 to 6 inches with minute essonite garnets, whence 
the name line rock. As in all the pegmatite veins in this region, this 
lower portion has about the same width as that of the formation from 
the pocket layer or center to the top and lies directly upon the diorite 
foot wall. 

TOURMALINE KING MINE. 


TOURMALINE. 


This mine is situated on the north slope of Pala Mountain, about 
300 yards from the summit, at an altitude of 1,540 feet. It was 
located in March, 1903, but very little work has been done, so that it 
is hardly possible to make a definite report. The mine is 4 miles 
direetly north of Pala and is the last mine so far discovered at the 
western extremity of the Pala mineral belt. The claim runs north- 
east and southwest and is 1,500 by 600 feet. The vein dips to the 
southwest at an angle of 163?, with an average breadth of 7 feet, and 
is essentially coarse pegmatite, but shows evidence of crushing and is 
badly broken in many places. The hanging wall is a coarse, gray 
diorite, and at the place where the work was done lies over about 15 
inches of coarse, broken feldspar and lepidolite. 

It is in this stratum that the gems appear, unlike the general pocket 
formation of the Pala district. Tourmaline was the only gem stone 
noted, and occurred in pencils, disseminated through this altered mass 
of decomposed spar, and apparently out of place. Concretions of 
albite, coated with beautiful purple muscovite, were found loose in 
the soil. The ledge here was too badly broken to note the exact 
character of the pegmatite, and the line rock or lower stratum had not 
been uncovered, so that its character could not be determined. No 
work has been done here for several months, and nothing definite 
could be learned as to when it would be resumed. About 10 pounds 
of crystals were secured in a cut 12 feet wide, barely scalping off the 
top layer of earth. 

NAYLOR-VANDERBURG MINE. 


KUNZITE, 


This mine, also near Pala, lies at an altitude of 1,400 feet, on the east- 
ern slope of Mount Hiriart. The location was made by Mr. F. M. Sickler 
in February, 1903, soon after discovering that the pink and white 
crystals that he had found on the mountain side were not tourmalines, 
as had been supposed, or any stone known to local mineralogists. 
After considerable trouble and expense Mr. Sickler, still believing 
the stone to he of some value, continued his investigations. He at 
length sent a piece to New York to the writer, who determined it as 
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spodumene, and after whom it was subsequently named kunzite by 
Prof. Charles Baskerville, of North Carolina, as a new gem, stone—the 
first occurrence of transparent pink or lavender spodumene in the 
world. The ledge in this mine, at the point examined, was 16 feet in 
width, but badly broken. An open cut about 30 feet wide, entering 
the vein to a depth of 22 feet, has produced approximately 5 pounds 
of perfect gem kunzite. Several pieces have also been found in adja- 
cent workings, but this seems to be the best part of the ledge. The 
hanging wall is gray orbicular diorite. Between this and the ledge 
itself a layer 18 inches thick of decomposed feldspar and clay was 
found as a gouge. About 7 feet of coarse granitic pegmatite forms 
the upper part of the ledge, altering into decomposed layers of albite 
and orthoclase. In this latter are small pockets, seldom larger than a 
man's hand, in which one or two crystals of kunzite are found, com- 
pletely embedded in yellow, pink, or white clay. No metallic stains 
appear in the upper part of the ledge, but the lower beds of granitic 
rock interlined with garnet are in many places stained with manganese 
and show large crystallizations of triplite, from which it is evident 
the kunzite receives its coloring. The vein dips 10“ to the west and 
extends the full length of the location, 1,500 feet, joining the Katarina 
mine on the south. There is no water or timber on the property, and 
neither are available except by buying adjoining land. The claim lies 
within the boundaries of the Pala Indian Reservation, although it was 
located before the reservation was declared, and there has hence been 
some controversy as to the validity of the title. 

The minerals noticed are muscovite, pink, green, and lavender, in 
very large scales; montmorillonite and steatite talcs; pink, green, and 
white spodumene; and black tourmaline, but no gem tourmaline. 
Albite and orthoclase. with some potash feldspars, are the mother of 
crystallization. The output here since the beginning of work has been 
about 10 pounds of gem kunzite, no other minerals having been dis- 
posed of. Some pink and green beryls were noticed, but nothing has 
been developed in that line. 

Other claims and openings on Mount Hiriart are enumerated in the 
report of this Bureau for 1903, this one being thus far the most im- 


portant. 
MESA GRANDE DINTRICT. 


The mines are situated on Mesa Grande Mountain and are the most 
southern of the gem tourmaline localities in the region, on the ridge 
stretching down southeastward from the Pala and Agua Tibia moun- 
tains, already described. ‘To the west is another locality for tourma- 
lines, at Vista; and northward are, first, the Oak Grove location, and 
farther on those near Coahuila. Several mines have been opened on 
the Mesa Grande, the Himalaya Mining Company occupying the west 
side of the ridge and the San Diego Tourmaline Company the east side.. 
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HIMALAYA MINE. 


TOURMALINE. 
° 


This mine is situated in the east half of sec. 17, T. 11 S., R. 2 E., 
San Bernardino meridian, at an altitude of 3,800 feet. The property 
is about 44 miles northwest of the Mesa Grande store and on the water- 
shed between San Luis Rey River and Mesa Grande Creek. It had 
long been known that beautiful eolored stones existed on this ridge. 
but after repeated failures and with no determination of quality or 
value the locality was brought into notice in 1598 by Mr. Charles Rus- 
sell Orcutt, who opened it and for a time worked it; afterwards it was 
operated by Dr. A. E. Heighway. This led to later development by 
the Himalaya Company, and the present output is the result. During 
1904 about 6 tons of rough tourmaline were shipped to the company’s 
lapidary in New York. Of this quantity about 350 pounds were tine 
nodules and pencils of the very highest grade. Surface or bench dig- 
ving has been followed exclusivelv, although a tunnel is being run to 
tap the ledges at the 150-foot level. Both hanging and foot walls are 
of hard blue diorite and the ledge is of fine crystallized pegmatite not 
over 18 inches in width, and dipping from 267 to 33? southwest. In 
working this ledge pay material has been in sight continuously, and 
at no time hasa barren piece of ground been encountered. The upper 
pegmatite is usually stained with lithia and manganese, and large 
masses of lepidolite are associated with tourmalines. The pockets are 
large and filled with tale and hydrous micas in which the gem crystals 
occur embedded, many showing peculiar etehings. The ledge has been 
uncovered for about 700 feet and to an average depth of 15 feet. 
These open cuts, however, are proving dangerous and will have to be 
abandoned as soon as the rainy season has soaked the walls on either 
side. Wood, water. and all natural advantages are of the best, and a 
good dwelling house, barn, tool houses, and blacksmith shop, a wind- 
mill, and water piped to all constitute the improvements. From 4 to 
10 men are constantly emploved about the mine. 

Among the minerals noted were orthoclase, albite, lepidolite, amblvg- 
onite, small clear pieces of spodumene, muscovite; tourmaline, black, 
green, blue, deep red, and rose pink; beryl, pink and aquamarine; 
hornblende and epidotic rocks, spessartite and essonite garnet, large 
and very transparent quartz crystals, tale and hydrous micas, and a 
dark-brownish transparent crystal, very dense (specific gravity, 10), 
and with a hardness of 53, not vet identified. This mineral is very 
rare, and only a few pieces have been found. 
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SAN DIEGO TOURMALINE MINING COMPANY. 


TOURMALINE. 


The mines are situated in the east half of sec. 17, T. 11 S., R. 1 E., San 
Bernardino meridian, and about 4 miles northwest from Mesa Grande 
post-oflice. This property was opened by Mr. Gail Lewis at the time 
of the first discoveries on this mountain. He had but small success at 
first, but persevered and reached a fine pocket of gem material just 
before his option expired. The mine has been developed more elabo- 
rately than any other of the district and carried much deeper. Fine 
gem tourmalines are taken out at a depth of nearly 200 feet, the greatest 
depth at which these gems are obtained anywhere in the world. A 
tunnel 120 feet long was run, tappiug the ledge at 64 feet; from this, 
drifts were run about 150 feet in both directions, and the ledge matter 
was stoped to the surface; tourmalines in paying quantities were then 
extracted. Later a tunnel was run 286 feet in length, tapping the 
ledges at from 145 to 170 feet, and drifts from 20 to 30 feet long 
were run on two ledges which were struck. The ledge matter is a fine- 
grained pegmatite, showing on both top and bottom black tourmalines 
in fan-shaped crystallizations. Near the center, at intervals, pockets 
occur in which fine gem tourmalines are found, though not as rich as 
in the adjoining claim, the Himalaya, just described.. This company 
has employed from 3 to 7 men continuously, and is doing good work, 
timbering the workings as they are made and doing scientific mining. 
The company has its own lapidary in San Diego, where most of their 
product is cut. Wood, water, and all facilities are at hand. Giant 
powder has been used exclusively, and the blasting has not resulted in 
the breaking or destroying of any crystals. The ledges are over 18 
inches in width and are generally of à character which would not be 
prospected, looking barren and worthless, but the locality seems to be 
highly mineralized, and any ledge shows gem crystals. - 

Other mines are being opened in the vicinity, and probably during 
1905 there will be a great development in the Mesa Grande section. 
One recent opening may be noted in particular. 


ESMERALDA MINE. 


TOURMALINE. 


The Esmeralda mine is situated about 5 miles northwest of the Mesa 
Grande store and 14 miles west of the Himalaya mine, on the eastern 
slope of the Temescal Valley. It was located by Mr. Dougherty late 
in 1903 or early in 1904, and covers 1,500 by 600 feet. The course of 
the ledge is northeast and southwest, but the claim lies across a spur 
running southwest and northeast at right angles with the main ledge 
at an altitude of about 3,500 feet. The work consists of two open cuts 
crossing the vein and exposing it to a depth of Tẹ feet; a tunnel of 60 
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feet below the surface workings tapped the ledge at 28 feet; but no 
further work has been done in the tunnel, and no gems were found in 
the formation at that place. Both hanging and foot walls are com- 
posed of a coarsely crystallized hornblende-diorite of a rich grass-green 
color, resembling a serpentine. The ledge itself is a coarse granitic 
pegmatite, and is faulted in several places. The pockets are quite 
large, and contain quartz crystals, orthoclase, and albite in beautiful 
transparent crystallizations. Lepidolite in pieces weighing from 50 
to 300 pounds also occurs in conjunction with the pocket material. In 
the ledge 24 feet of pegmatite overlies the pocket stratum. The 
pockets themselves are filled with soil and foreign matter, rendering 
it impossible to say exactly what was the nature of the softer material 
that once filled them. Some pockets are hollow, containing only quartz 
crystals, while near them are other pockets absolutely filled with 
tourmaline pencils. The lower stratum or line rock of these ledges is 
also pegmatitic, although of much finer crystallization than the top. 
About 250 feet southwest of the tourmaliue workings the ledge is 
badly broken and shows only in places, in the nature of blow-outs of 
pegmatite and quartz. In some of these blow-outs golden and aqua- 
marine beryl were found ** frozen" in the formation. There is neither 
wood nor water on the claim, but an abundance of timber can be 
secured within half a mile, and water can be piped to the mine from 
springs on the hill. 

Tourmaline is the only perfect gem found, and occurs in pink, bright 
red, azure blue, aquamarine blue, and a peculiar shade of green blue, 
which cuts to a stone in which one set of facets show a sapphire blue 
and another set a rich emerald green. Crystals of this kind have not 
been noticed in any other tourmaline mine in southern California, 
although fine bluesand greens exist in other places. With the lepido- 
lite is a granular blue and lavender mineral which could not be deter- 
mined, but apparently it is a lithia compound. Many of these were of 
excellent gem quality, and the owners intend doing considerable devel- 
opment work at these places. About $300 has been expended, pro- 
ducing about 20 pounds of tourmaline of gem quality. As in many 


other cases of prospecting and mining for gems in southern California, * 


lack of funds has greatly hindered the proper development and exploit- 
ing of this mine. 
RINCON DISTRICT. 


The mine next described does not furnish either gem tourmaline or 
kunzite, but is worked as a beryl mine, some fine material having been 
obtained. It lies on the Pala belt, about halfway between Pala and 
Mesa Grande, on Palomar Mountain, which is a spur or foothill of the 
Smith Mountain ridge, with which Pala Mountain is closely related, 
and hence it is considered here. 
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MACK MINE. 


BERYL. 


This mine is located at Rincon, San Diego County, 94 miles south- 
east of Pala, in sec. 25, T. 10 S., R. 1 W., San Bernardino meridian. 
It was discovered in November, 1903, by Mr. J. M. Mack and an 
Indian named J. Calec, near the Rincon Indiun Reservation. The 
exact locality is 14 miles northeast of the Rincon store, in the first 
canyon east of it, at an altitude of 1,960 feet. The ledge dips 45? to 
the southwest, and is exposed on the hanging wall for about 75 feet; 
all work has thus far been confined to the surface. Fine gem beryls 
have been found, and also a peculiar opaque, deep blue variety, dif- 
ferent from any elsewhere known in the county. "These crystals 
should be analyzed. Much development work during 1905 is con- 
templated. The ledge is essentially pegmatite, with an average width 
of from 5 to 6 feet, with a grav granite footwall. The hanging wall 
is hard to determine, as much rock had fallen and covered it, but it is 
apparently a blue and gray diorite. The pockets are very narrow 
and are confined exclusively to a ** bony ? crystallization of orthoclase, 
in which most of the beryls are attached. Wherever a pocket is found 
in which clays or other soft substances are the matrix, the crystals 
are exceptionally fine and can be cut into perfect gems. So little 
work has been done that it is hardly of importance to report this 
locality if it were not for the peculiarity of the erystals found. There 
is a small spring of water on the property and some sycamore and oak 


timber. 
RAMONA DISTRICT. 


South of all these localities lies a separate group of occurrences of 
garnet with beryl and in some cases topaz centering around Ramona, 
and also the garnet country far to the southeastward in the vicinity 
of Jacumba. These suggest a line or belt of garnet and beryl south- 
east of the tourmaline-kunzite line and parallel to it; but it is not 
possible yet to say how far this idea may be correct. The garnets 
belong mainly to the essonite variety, although many of them are 
called spessartite (manganese garnet); but the writer is not satisfied 
that this latter species really occurs. Both varieties are often called 
hyacinth by jewelers, and at many of these points they present rich 
orange and fulvous shades between red and yellow. 


A B C MINE. 


BERYL, TOURMALINE, ESSONITE AND SPESSARTITE GARNET. 


This mine was discovered November 1, 1908, and is situated in the 
SW. 4 NW. ł sec. 8, T. 13 S., R. 1 E., San Bernardino meridian. and 
at an altitude of 1,950 fect. Itis about 4 miles northeast of Ramona. 

H. Doc. 21, 59-1——62 
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The vein has an average width of 7 feet, and runs north 35% west, with 
a dip of 12% to the southwest. The claim is 1,500 by 600 feet and 
embraces two promising ledges. Three places have been opened at the 
eastern extremity of the claim at intervals of about 50 feet. The first 
two are in open cuts, in which the scalping process was employed and 
gems were taken from broken-ledge matter and soil. The principal 
working, however, consists of a tunnel 18 feet long, from which a 
stope following the pay shoot for 45 feet has been run. Both foot and 
hanging walls are of a gray decomposed diorite, in which the feldspar 
has been much altered, with some quartz and biotite. The ledge shows 
first some 3 feet of coarse, poorly crystallized pegmatite, stained in 
some places with iron and manganese. Many black tourmaline crys- 
tals with terminals pointing directly toward the pockets were observed, 
somewhat altered to quartz and muscovite. Below the pegmatite is a 
stratum from 1 to 6 inches thick of a grayish or whitish decomposed 
orthoclase, with disseminated crystals of muscovite having a pinkish 
and lavender tinge on the outer edges (probably a lepidolite border, as 
sometimes noted elsewhere). In this stratum, coated with albite and 
clay, pink beryls are found, generally solitary in a pocket, with two or 
three large blackish-green tourmalines. Quartz crystals were observed 
on both the top and bottom of this stratum, but not in the pockets with 
the beryls. It was also noticed that the pink-tinged muscovite was not 
in contact with the beryl crystals. Contrary to what is usual in ledges 
of this character, the edges of the pockets do not touch between the 
upper and lower strata, but continue through the entire working with- 
out interruption, although widening and narrowing in places. No 
other minerals were found existing in the same pocket (or rounded 
mass of clay and decomposed spar). 

Underlying this beryl-bearing stratum is about 18 inches of a soft 
albite, angular in crystallization, and with numerous holes penetrating 
the mass. In these cavities minute essonite garnets were seen, also 
spessartite (?) and hundreds of small black tourmalines, penetrating in 
every direction. No gems, however, were found among these. "This 
stratum of albite lies ** frozen? to the line rock, which constitutes the 
base of the ledge. "The line rock is coarse and shows less interlinea- 
tions than at any other mine observed in this vicinity. In places large 
portions of graphic granite occur, embedded in the upper stratum of 
ordinary pegmatite. In this graphic granite are small cavities con- 
taining steatite and montmorillonite, with lithia mica occurring at 
intervals. Minute whitish erystals were found in these talcs which 
appeared to be topaz, although too small for identification. In some 
places, also, where quartz crystals were found disseminated crystals 
of pink muscovite oecur, embedded and penetrating. Giant powder 
was used exclusively. 
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The minerals noted were pink beryl; green, dark green, and black 
tourmaline crystals; essonite and the so-called spessartite, sparingly; 
lepidolite, muscovite, and biotite micas; albite and orthoclase feld- 
spars; montmorillonite, steatite, kaolin, and stains of manganese and 
iron. Altogether several pounds of pink beryl have been produced. 
Some of these stones have been cut by local lapidaries and show a rose- 
petal pink. They possess considerable brilliancy and are remarkably 
free from hairs, flaws, or bubbles. One cut stone, weighing 30 carats 
and without a flaw, has been on exhibition at the jewelry shop of Mr. 
John Hetzel in San Diego. 


LITTLE THREE MINE. 


TOPAZ, TOURMALINE, SPESSARTITE GARNET. 


The Little Three Mine was discovered in May, 1903, by Mr. H. W. 
Robb. It is situated in the NE. 1 SE. 1 sec. 8, T. 13 S., R. 2 E., San 
Bernardino meridian, at an altitude of 1,940 feet, and is about 44 miles 
northeast of Ramona, the nearest base of supplies. "The vein runs 
north 35° west and dips to the south at an angle of 20°, with an aver- 
age width of 44 feet. The work so far consists of open cuts. As the 
vein is naturally exposed for about 60 feet on the hanging wall, it has 
been possible to commence work where the vein enters the ground and 
to break open the ledge of the pegmatite to where the pockets occur in 
the center. About 60 square yards of the vein have been uncovered in. 
this manner, showing some very interesting conditions of formation. 
At the southeast extremity of the workings spessartite garnet was 
encountered, associated with small green beryls in pockets of decom- 
posed albite, orthoclase, and muscovite mica. In this portion of the 
ledge no tourmalines of any color nor any topaz were found in the 
pockets, but black tourmalines were thickly interspersed in the upper 
or pegmatite portions of the vein. The line rock forming the base of 
the ledge has parallel wave-like bands of minute black tourmaline. 
The associated minerals at this part were only quartz crystals and some 
beryl. A concentric band of hematite and ferruginous quartz seems 
to separate this particular pocket from the other pocket material of 
the ledge. 

Northwest from this pocket a gradual change was encountered and 
a barren condition for about 10 feet. Then coarse, bone-like concre- 
tions of albite were first discovered, with large and perfect quartz 
crystals. The interior of the pockets found with these minerals has 
either been decomposed completely and washed away or else the pock- 
ets were hollow, without any filling, as they are now filled with soil, 
apparently the same as that of the hillside above the ledge. In this 
loose soil and * frozen" to the albite and orthoclase are numerous 
wedge-shaped crystals of topaz, some of which weigh over a pound; 
they are white, sea green, sky blue, and light yellow in color. Attached 
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to the roof and floor of these cavities and with a long root extending 
up into the quartz and pegmatite are gigantic tourmaline crystals, 
deep green, mostly opaque, some of them 5 inches in diameter and 
weighing as much as 15 pounds. Some small pencil tourmalines of a 
decp-green color and gem quality are found loose in the pockets, and 
man y small topaz crystals that have become detached from their matrix 
of albite. Purple and pinkish muscovite in very large crystallizations 
and ** frozen" into nuggets are also observed loose in the pockets or 
attached to the albite. Usually these crystals of mica are attached to 
each other at right angles, and in these angular cavities very perfect 
topaz crystals have formed. 

The ledge proper is a fine-grained pegmatite, sith foot and hanging 
walls of gray decomposed diorite. The underlying line rock in the 
topaz locality assumes a banded appearance, very straight in its inter- 
lineations. It is coarser than is generally seen in ledges of this kind, 
and is notable for the absence of either garnet or tourmaline in any 
quantity, the lines or bands being apparently a stain from manganese. 
A little biotite was also seen. This is a very persistent ledge, and can 
he traced without a break for over 3,000 feet, with an average width 
of 4 feet. No work has been performed other than that described, 
but the ledge shows indications of garnet for its entire length. This 
mine is a westerly extension of the Surprise mine, next to be described. 
There is abundant oak and sycamore timber at hand and a spring of 
water sufficient for domestic uses, which can probably be developed 
for mining purposes also. Giant powder has been used exclusively, 
and no bad results have been reported. Pocket material has been 
extracted, and the gems taken out by the screening process only, and 
quite a quantity of small crystals of good quality were found in the 
tailings. Active operations will be shortly resumed, when it is con- 
templated to tap the ledge about 30 feet below the present workings. 

The output of this work has been approximately 30 pounds of topaz, 
50 pounds of all classes of tourmalines, and a small quantity of spess- 
artite garnet. Beryl pseudomorphs after topaz were also noticed, 
badly checked, but of pinkish and light yellow colors; also quartz 
pseudomorphs after the topaz, in square and rhombic prisms, are 
found loose in the topaz pockets. 


SURPRISE MINE. 


TOPAZ, BERYL, TOURMALINE, BPESSARTITE GARNET. 


The Surprise mine, adjoining the last, is situated in the NW. + SW. 
i sec. 9, T. 13 S., R. 2 E., San Bernardino meridian. It was discov- 
ered on land owned by Mrs. G. M. Stone, November 1, 1903, by Mrs. 
J. W. Booth, who noticed a few spessartite garnets sticking in the 
pegmatite. The vein runs nearly east and west, with a slight trend 
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to the northwest and southeast. It dips southward about 20°, and has 
an average width of 34 feet. l 

Two places have been opened on the ledge at intervals of about 300 
feet, each showing an entirely different condition in the formations. 
The first is about 250 feet north of Mr. Booth's residence, which is 
the stage station between Fosters and Julian. Here the pegmatite is 
finely crystallized and about 1% inches thick under a hanging wall of 
micaceous diorite. The pegmatite contains considerable graphic gran- 
ite, with greenish stains, crystallized quartz, clear and white, and 
muscovite of a rich grass green. Beneath this is an average thickness 
of 14 feet of decomposed albite and orthoclase and infiltrated sand and 
earth, with some hydrated muscovite and black tourmalines, many of 
which are altered to muscovite and quartz. Disseminated through 
this friable mass are spessartite garnets, varying from deep red to 
light honey yellow, affording beautiful gems, some of which have 
been cut and weigh from 3 to 6 carats. About 5 pounds of these were 
taken out of a cut running along the ledge about 6 feet in depth and 
18 feet long, with an average width of 4 feet. Beneath this is the 
usual ‘‘line rock,” in which no garnets, but banded lines 2 to 3 inches 
apart of minute black tourmalines, were observed; this would indicate 
that a higher crystallization of the ledge forces the lower into the wall 
or outer rock, as garnets are always found to occur in the lower rock 
of tourmaline ledges, while the tourmaline is found in this locality as' 
embedded crystals in the lower rock of garnet-bearing ledges. Some 
broken quartz crystals which appear to huve been etched either by flu- 
orides or some other chemical compound, are disseminated with the 
garnets. 

The second working lies east of the first between foot and hanging 
walls of gray micaceous diorite. The pegmatite here is very compact 
and finely crystallized, is stained with iron and manganese, and shows 
serrated black tourmalines. In the center of this ledge, between the 
gray base rock and the upper pegmatite, are 6 or 8 inches of ortho- 
clase, somewhat altered, and containing small pockets 2 or 3 inches in 
diameter, filled with fine granular ferruginous quartz. In this sandy 
filling are found topaz crystals, usually coated with a talcose clay. 
Those near the surface were mostly white or colorless, while at a 
depth of 6 feet the color had changed to sky blue and aquamarine 
blue. About 4 pounds of these crystals have been taken from a cut 
20 feet long and extending 8 feet in depth on the incline of the ledge. 
Several very fine pink beryls were also obtained, onc 6 inches long and 
14 inches in diameter, having 3 perfect sides, being the largest crystal 
yet found. About 2 pounds of pink beryl have been the output so 
far. The above quantities of spessartite, topaz, and beryl have been 
extracted at an expense of $250. (Giant powder is used exclusively, 
but no work is in progress at present; development is contemplated 
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after January 1, 1905. This mine is an extension of the Little Three 
mine adjoining it on the nortlwest. The same persons own several 
other ledges in the same vicinity, which traverse four quarter sections 
of land owned by them, and lie in a line extending east from the pres- 
ent workings. Timber and water are both available in sufficient 
quantities for mining purposes. The stones are extraeted in both 
localities by sereening and washing. ^ 

In some of the topaz pockets a yellowish, reniform, compact, and 
extremely heavy substance was noted. The specific gravity of this 
mineral and its peculiar color have attraeted the attention of several 
people, but it was impossible, with the means at hand, to determine it. 
From the edge of the pockets containing these nuggets were found 
radiated black tourmalines, altered to a micaceous substance of emer- 
ald and sea-green color, with occasional tinges of purple and rose pink. 
This alteration seems to be an allied mineral to the one above noted. 
Some triplite and magnetic iron occur at the junction of foot wall and 
pegmatite. 

The minerals noticed in these mines were white and blue topaz; 
pink, green, and white beryl; black, green, and brown tourmaline; 
spessartite (so called); biotite; magnetite; orthoclase; albite; quartz in 
fine crystallizations, and the two unknown minerals above referred to. 


HERCULES MINE. 


BERYL, ESSONITE, AND SPESSARTITE GARNET. 


This mine lies about 44 miles northeast of Ramona and about three- 
fourths of a mile northwest of the stage station between Fosters and 
Julian. It was located in August, 1903. Work has been confined to 
open cuts or scalping, and all the gems have been extracted either 
from the débris, or from broken pockets in the ledge. This isa coarse 
pegmatite, decomposed, and with very little perfection in the albite or 
orthoclase; but where black tourmalines penetrate this crystallization 
and join the tourmaline embedded in either albite or orthoclase, are 
essonite garnet and so-called spessartite. The latter is of the finest 
quality, and has produced flawless gems from 1 to 6 and 8 carats in 
weight, which retail at $20 a carat. Both hanging and foot walls are 
a gray diorite, with some mica. The course of the vein is north 609 
west, with a dip of 45°. The location is in the SE. 1 SE. 1 sec. 6, 
T. 13 S., R. 2 E., San Bernardino meridian. The product has been 
handled exclusively by screening, and a good many gems have been 
thrown over on account of the peculiar condition of the clays which 
cover them; but the output so far has been 15 pounds of garnet and one- 
half pound of very clear green beryl, which is associated with it. A few 
green and blue tourmalines, but not of gem quality, have been found 
higher up on the ledge. There is a spring on this property, which 
will furnish water for domestic and mining purposes, also sycamore 
and oak timber in sufficient quantity. 
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LOOKOUT MINE. 


BERYL AND SPESSARTITE GARNET. 


This mine was located in July, 1903. It is situated 44 miles north- 
east of Ramona, and joins the Hercules mine on the northeast. The 
vein has a dip of 20? to the southwest, and an average width of 44 
feet. The claim is 600 by 1,000 feet, runs north 55? west, and is located 
in the SE. $ sec. 5, T. 13 S., R. 2 E., San Bernardino meridian. 

Work in this mine has been confined to open cuts and scalping. 
Spessartite garnet is the only gem found, although indications of beryl 
and tourmaline, with several peculiar metallic substances not vet 
determined, were noticed. Both walls are of gray diorite, containing 
some biotite mica, although a seam of red clay lies between either wall 
and the ledge itself. The latter consists of feldspar, with very little 
quartz. In the pockets, albite and orthoclase are the mother of crys- 
tallization, and a very peculiar condition of the quartz appears. The 
crystals seem to have been broken at some time into splinters and 
then welded together, forming & brecciated mass of quartz with no 
distinct crystallization. Adhering to this quartz, and also to the sur- 
face of the albite, are perfectly formed garnet crystals, many of which 
have afforded beautiful gems. Not enough work has been done to 
make a satisfactory examination, but this mine if properly handled 
should be a paying producer. About 3 pounds of garnet and perhaps 
4 ounces of fine beryl are the total product thus far (1904). Some 
sycamore and oak timber is available, and water on the Hercules mine 
can be used in connection with this one. 


M'FALL MINE. 


ESSONITE GARNET AND EPIDOTE. 


This mine is situated 74 miles southwest of Ramona and on the 
eastern line of the San Vicente grant; it was located about ten years 
ago as a zinc mine, and erroneous reports were given of its value as a 
zinc property. On examination, no evidence of zinc was found, but a 
large body of essonite garnet and finely crystallized epidote were 
shown. A shaft 21 feet in depth still remains in solid garnet, with 
very little impurity of quartz. Very few gems were found, however, 
although many handsome crystals, more or less transparent, have been 
taken out. But there is some condition in these crystals which does 
not produce good refraction of light, and hence they have no value as 
gems. The epidote, however, is the finest yet seen in San Diego 
County, and will probably produce gems. Mr. McFall expects to 
work the garnet for abrasive purposes, as transportation can be 
secured cheap enough to do this profitably. There are both wood and 
water adjacent to the property, though not on it. No work has been 
done for some little time, and specimen hunters have taken the finest 
accessible material. The general formation is blue and gray diorite, 
and the masses of garnet appear to he pockets rather thau ledges. 
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PROSPECT MINE. 


TOURMALINE AND EPESSARTITE GARNET. 


The Prospect mine was located on September 15, 1904, and is about 
4 miles northwest of Ramona, crossing the road between Ramona and 
Mesa Grande, an open cut having been made on the east side of the 
road in the Hatfield Canyon. Spessartite has been the only product 
in gems, although greenish tourmalines have also been found. The 
ledge is about 6 feet-thick, of a poorly crystallized pegmatite, and most 
of the gems are found ** frozen" into the ledge, few pockets having 
been discovered. Work is going on, and probably a better condition 
will be found in 15 or 20 feet from the present working. The output 
has been small, and no sales have yet been made. The Prospect is 
worth mentioning, however, as it is the last mine on the northwest 
end of the Ramona belt of crystallization, the belt apparently being 
barren for 14 miles northward of Mesa Grande. The owners expect 
to continue their work until something definite is known of this prop- 
erty, and a report a few months later will be more satisfactory than 
can be had at present. There are both wood and water in plenty on 
the property. 

THE JACUMBA DISTRICT, 

This region is developing indications of much interest. It lies quite 
near the Mexican line far south of the districts previously considered 
and on theeastern border of the gneissic and granitic zone of hills and 
mountains, where the latter fall otf steeplv toward the desert. The 
Jacumba Hot Springs are some 70 miles east of the city of San Diego, 
on the line of à projected railroad. "The region, for a considerable 
distance around, and even out on the desert to the northeast, is rich in 
garnets, but most of it is wild, inaccessible, and barren. The follow- 
ing are the points thus far opened and definitely reported: 


DOS CABEZOS MINE. 


ESSONITE GARNET. 


This mine is 17 miles north and east from Jacumba Hot Springs by 
road, although in a direct line only about 8 miles; it is situated in sec. 
9, T. 17 S., R. 8 E. Here many hyacinth garnets have been taken 
out from & matrix of carbonate of lime, which occurs in quantities 

‘sufficient to be used as building marble, etc. There are also indica- ` 
tions of phosphate of lime superior to that from the Grapevine district 
in San Diego County. This locality has been worked from time to 
time for the last ten years for gem crystals, and several hundred dol- 
lars? worth have been taken out, but nothing definite has been done, 
owing to its inaccessibility and to the lack of wood and water. Other 
properties are now owned in the same vicinity and development is 
expected during 1905. 
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MINE. 


ESSONITE AND 8PESSARTITE GARNET. 


Nine and one-half miles east of Jacumba and near Mountain Springs, 
on the road from San Diego to Imperial and on unsurveyed land, is a 
locality on which several prospects have been located showing excel- 
lent essonite and so-called spessartite garnet. A shaft has been sunk © 
and considerable surface work has been done. The gems extracted 
are of exceptional quality and size. Several thousand dollars will be 
expended by the owners during 1905. The water supply is about 44 
miles away, and there is no timber whatever or even wood for ordinary 
purposes. The country is very rough and inaccessible, but bids fair 
to be one of the best producers of gems yet discovered in California. 


CRYSTAL GEM MINE. 


BERYL, ESSONITE AND SPESSARTITE GARNET. 


This mine is situated about 84 miles northwest from Jacumba. 
Pink and green beryls associated with essonite and (so-called) spessar- 
tite garnet have been the only output, but general indications are very 
favorable. The ledge is a coarse pegmatite about 8 feet in width, and 
extends for nearly a mile. Quartz crystals, albite, orthoclase, and 
indications of lithia are found associated. The property is not worked 
at present, but probably will be during 1905. Ten pounds of fine 
essonite garnet and perhaps 3 or 4 pounds of beryl were taken out 
during 1904. "There is a spring of water on the property and plenty 
of timber. 

MANGANESE DEPOSIT. 


GARNET, BERYL, BLACK TOURMALINE. 


These deposits lie 14 miles northwest of Jacumba Hot Springs. A 
ledge averaging 10 feet in width and extending about 5,000 feet has 
been located and shows oxides of manganese associated with garnet, 
bervl, and black tourmaline. No development work has been done, 
but upon the advent of a railroad this property will be valuable as the 
manganese is of exceptional quality and can be utilized in many ways. 

Farther to the north and east are other localities—in the vicinity of 
Seventeen Palms, in the Santa Rosa Mountains, on the edge of the 
desert, and in the direction of Salton Lake, where fine and abundant 
occurrences of garnet are reported. Much of this is the wild and 
barren country claimed by an old Indian chief known throughout the 
region as Fig-tree John. 
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PRODUCTION. 


1n the following table is given a statement of the production of 
precious stones in the United States from 1898 to 1904, inclusive: 


Production of precious stones in the United States, 1898-1904. 


Stone. 1898. 1899. 1900. 1901. 1902. 1908. 1904. 
Diamond aa None, $300 $150 $100 None. $50 None. 
Sapphire ...................... %55, 000 68, 000 75, 000 90,000 ' $115,000 | 100,000 $100,000 
RÜ us us is 2, 000 3, 000 8, 000 500 None. None. None. 
TOPAZ A dene CU ERE 100 None. None. None. None. 200, None. 
Beryl (aquamarine, etc.)...... 2,200 | 4,000 | 11,000 | 5,000 | 4,000] 4,000 | 5, 000 
Bëryl (blink). ecvuceccep O anas O. eua uc ace arate 200 100 
Emerüld.....uacocece vise ne 50 50 1, 000 1, 000 1,000 250 None. 
Phenacite ..................... None None None None None None None. 
Tourmaline ................--- 4,000 | 2,00! 3,500] 15,000 30,000| 45,000; 40,000 
Perdonad cdas 500 | 500 500 500 500 5, 000 5, 000 
A A A A A A eee Secu Dur lod ds 10, 000 
Quartz, crystal ................ 17, 000 12, 000 10, 000 10, 000 12, 000 10, 000 10, 000 
Smoky quartz ................. 1, 000 None. 1, 000 1,000 2, 000 1, 500 2, 000 
Rose quartz ................... 100 100 100 150 200 1,500 1, 000 
Amethyst... veo sese A eR 250 250 500 500 2, 000 8, 000 3, 000 
PISO. ioo bIss ces dix vue None None. None None None None None. 
Gold quartz ................... 5, 000 500 2, 000 2, 000 3, 000 3,000 | 5, 000 
Rutilated quartz .............. 100 50 50 50 100 100 ` None. 
Dumortierite in quartz........ None. None. None. None. None. None. None. 
Tourmalinated quartz......... None. None. None. 1, 000 None. None. None. 
ARHIO- A ide v eade MERE 1, 000 1, 000 1, 000 1, 000 1, 000 2, 000 2, 000 
Moss agate .................-.. 1,000 1, 000 1, 000 500 500 1, 400 1, 500 
Chrysoprase ................... 100 100 100 1, 500 5, 000 1,500 6, 000 
Silicifled wood (silicified and 
opalized) .................... 2, 000 3, 000 6, 000 7, 000 7,000 5, 000 5, 000 
Opal A IR EP RISR CONO RUE 200 None. None. None. 150 200 None. 
Garnet (almandite) ........... 5, 000 5, 000 500 100 None None None. 
Rhodolite ..................... None None 20, 000 21, 000 1,500 1, 000 None. 
Garnet (pyrope)...........-.-. 2,000 | 2,00| 100| 100| 1,000} 2,000, 3,00 
Topazolltes. cinco None. None. None. None. None. None. None. 
Amazon stone..............-.. 500 250 250 200 900 400 500 
Oligoclase ..................... 10 20 20 None. None. None. None. 
Moonstone .................... None. None. None. None. None. None. None. 
Turquoise ..........-.eesseess. 50,000 | 72,000 | 82,000 | 118,000 | 130,000 | 110,000 | 100,000 
Utahlite (compact variscite) .. 100 100 100 250 | None. 100 ¡ 200 
Chlorastrolite ................. 5, 000 3, 000 3, 000 3, 000 4, 000 3, 000 | 2, 000 
Mesolite (thomsonite, so 
called) ias 1, 000 1, 000 1, 000 1, 000 1,000 500 ' 500 
Prehinite oie cecus viet eS 100 50 50 None None None None. 
Diopside....................... None None None None. None None None. 
Eplidolé. taras dia None None None None. None None None. 
Pyrité A seian snien 1, 000 1, 000 2,000 8, 000 3, 000 8, 000 8, 000 
Malachite cisma None 250 200 100 None None None. 
A eens 110 200 100 None. None None None. 
Anthracite (ornaments)....... 1, 000 2, 000 2, 000 2, 000 2, 000 2, 000 2, 000 
Catlinite (pipestone) .......... 2, 000 2, 000 2, 000 2, 000 2, 000 2, 000 2, 500 
Fossil coral .................... 500 50 50 100 None None None. 
Arrow points.................. 1,000 1, 000 1, 000 500 None None None. 
MISCOHBHOeOUS 5 urasseo A A A d eiue ctun ste aite | aeo ch nt 15, 000 
OU NN OR 160,920 | 185,770 | 233,170 | 289,050 | 828,450 | 321,400 | 324,300 
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IMPORTS. 


The following table shows the value of the diamonds and other 
precious stones iraported into the United States from 1867 to 1904, 
inclusive: 

Diamonds and other precious stones imported and entered for consumption in the United 
States, 1867-1904. 


Diamonds. Diamonds | Set in 
—————————— — — — — | und other | gold or Total 


Year ending— stones not | other 


Glaziers'.| Dust. fear Or) Set. 


uncut. | Unset set. metal. 
June 30— | 
1867: ld $906 |.........- DUREE PER ALL id $1,317,420 | 8291 | $1,318,617 
1868 ........... e NN (terae AD MEN KNEE 1,060,544 | 1,465 | 1,062, 498 
18695. : cce 445 EA A | TER 1,997,282 23 | 1,997,890 
Er E 9,372 1i E ASAS EN 1,768,324 | 1,504 | 1,779,271 
ra A 976 jr AS A eel alate: 2,349,482 | 256 | 2,350,731 
E cc on EU ME rr ERES O S 2,939,155 | 2,400 | 3,033, 648 
(yr AS, PRODR 40,424 | $176,426 |........ MM 2,917,216 | 320 | 3,134,392 
TT O Rens 65,621 | 144,029 |........ MP 2,158,172 | — 114 | 2,371,636 
1875 O etos 2,518 | 211,920 |........ od 8, 234,319 A 3,478,757 
UGG Gases inset SPERM REN 20,078 | — 180,404 |.......-]. ee sees eee 2, 409, 516 45 | 2,616,643 
E AR 45961] WOR a lector Er 2,110,215 | 1,734 | 2,235,246 
A A 36,409 | — 63,270 |... eee eens 000000 2,970,469 | 1,025 | 3,071,178 
1879 A ER 18,889 | 104,158 j........]..--e- sse 3,841,335 | — 538 | 3,904,920 
188U ne AA 49,300 | 129,207 |........]............ 6,690,912 | — 765 | 6,870,244 
"CL, A MEN 51,409 | 233,596 |........ . bed Meer 8,320,315 | 1,307 | 8,606,627 
1889 eee eee 92,853 | 449,513 |........].........--- 8,377,200 | 3,205 | 8,922,771 
A A 82,628 | 443,996 |........l..-- ees ..| 7,598,176 |a2,801 | 8,126 881 
1884 ..... eese. 22,208 | 37,121 | 367,816 ........ ...------- 8,712,315 |........ 9, 139, 460 
1885 oto deo 11,526 | 30,426 | 871,679 |... ele eee ee eee 5,628, 916 |........ 6, 042, 547 
December 31— 
1886 AA 8,949 | 32,316 | 302,822 |........]........---- 7,915,660 |........ 8,259, 747 
887.5602: cas 9,027 | 38,498 | 262,357 |........|]-«- «sss 10, 526, 998 |........ 10, 831, 880 
I8 A 10,025 | 29,127 | 244,876 |........ | ee rene 10, 223, 630 |........ 10, 507, 658 
1889 ........--. 8,156 | 68,746 | 196,204 |........]...........- 11,704,808 |........ 11,978,004 
1890 ..........- 147,227 | 179,154 | 840,915 i........l.. sees. b12, 429,395 |........ 13, 106, 691 
cts 565,623 | 125,688 (MEE A AE e12,065,277 |........ 12, 756, 588 
1892 ........... 532,246 | 144,487 |...... see ln nnne TM e13, 845, 118 |........ 14, 521, 851 
1880 E 357,980 | 74,255 e lios AO e9,765,311 |........ 10, 197, 505 
1894 ........... BO ORTI. 53:681. A A ru za osec e7,291,342 |........|. 7,427,214 
1895 ...... ees. 107.369. ; 395, 008 1555 s A A e6, 330, 834 |........ 6,573, 855 
1896 ........... 78,990 | 65,690 |........... (f) (f) e4, 474,311 |........ 4, 618, 991 
1897 cade deor es 929,576 | 167,118 | 1,386,726 | $330 | $2,789,924 | 1,903,055 |........ 6,276,729 
1898 ........... 8,058 | 240,665 | 2,513,800 | 6,622 | 5,743,026 | 1,650,770 |........| 10,162, 941 
1899 ........... 2,428 — 618,254 | 4,896,324 | 13,388 | 8,795,541 | 2,882,496 |........ 17, 208, 531 
1900 ........... 8,333 605,495 | 3,658,645 | 10,721 | 7,803,066 | 1,472,828 |.......- 13, 561, 588 
1901 ........... 5,864 | 831,984 , 6,692,469 | 2,654 | 13,544,326 | 1,838,055 |......-- 22, 815, 352 
1902 ..........- 10,738 | 798,523 | 8,221,889 | 175 | 13,834,168 | 1,888,793 |........ 24, 753, 586 
1908 ....... ees. 10,634 | 720,150 [10,275,800 | — 676 | 13,022,307 | 2,494,897 |........ 26,524, 523 
1904 ........... 73 054 | 445,621 10,224,587 | — 559 | 13,439,023 | 1,893,969 |........ 26, 086, 813 


a Not specified sínce 1833. 

bIncludes stones set and not specially provided for since 1890. 

c Including also engravers’, not set, an penes to be used in the manufacture of watches, from 1891 
to 1891: from 1894 to 1895 miners' diamonds are also included. 

d Included with diamonds and other stones from 1891 to 1896. 

e Including rough or uncut diamonds. 

f Not specified prior to 1897. 

g Including also miners’ and engravers’ not set. 


TALC AND SOAPSTONE. 


By JoseeH HYDE PRATT. 


PRODUCTION. 


The total production of talc and soapstone of all varieties during 
1904 was 91,189 short tons, valued at $940,731. As compared with 
86,901 short tons, valued at $840,060, in 19083, this is an increase of 
4,288 tons in quantity and of $100,671 in value, due partly to a general 
increase in the production of tale from all States, but principally to 
the large increase in the production of fibrous tale in New York. In 
1903 there had been a large decrease in the production of fibrous talc 
in New York, as compared with the production of 1902, which was due 
to long and protracted strikes at some of the paper mills. 


PRODUCTION IN ALL STATES EXCLUSIVE OF NEW YORK. 


Of the 1904 production, 27,184 short tons, valued at $433,831, were 
obtained from all the States exclusive of New York. Ascompared with 
the 1903 production of 26,671 short tons, valued at $418,460, this is an 
increase of 513 tons in quantity and of $14,871 in value. The value 
given above includes that of the manufactured product made from the 
tale, there being but a small quantity of the product sold in the crude 
state. The production is classified, therefore, as it is marketed, as 
rough, sawed into slabs, manufactured articles, and ground tale. The 
variation that will be noticed in the value of the manufactured articles, 
as compared with that of the tonnage, is due to the character of the 
article made, some years the articles manufactured being much more 


expensive than in other years. 
989 


990 MINERAL RESOURCES. 


The following table gives the production and value of the talc and 
soapstone produced in the United States (exclusive of the State of New 
York) from 1893 to 1904, inclusive, according to the condition in 
which it was marketed: 


Production of talc and soapstone, 1895-1904. 


Condition in which 


marketed, Qar | Value. Value. | V" | Value. | Q7" | value. 
Short Short Short 
¡A 5,760 | $51,600 $50,780 | 1,041 | $8.886 | 1,550 | $13,375 
Sawed into slabs............ 104 | 4,400 19,500 | 863 | 12,220 93 15, 481 
Manufactured articlesa..... 7,070 | 123,600 244,000 | 10,789 | 170,791 | 10,133 | 232,261 
Ground 5. ................... | 8,137! 75,467 87,045 | 8,802 | 74,498 | 9,577 92, 948 
Tot | 21, 071 | 255, 067 : 23, 144 | 401, 325 | 21,495 | 266,495 | 22,183 | 354, 065 
1897 1898 1899 1900 


Condition in which —— A A ELM TE RUN 
marketed. Quan- 


——— | ———— —————— | L———— | ——————— | ————— |——————M—— [—— 


Short Short Short Short 
tons tons. tons tons 
Rough AA 1,020 | $12,535 | 1,380 | $16,453 | 1,510 | $18,800 | 3,086 $32, 458 
Sawed into slabs............ 1,107 21,726 | 1,305 13,240 | 1,499 12,392 | 1,065 19, 520 
Manufactured articles a..... 12,095 | 267,583 | 11,336 | 191,923 | 12,377 | 229,310 | 10, 551 174,270 
Ground 5.................... 7,701 63,785 | 8,210 65,496 | 9,349 70,308 | 13, 241 157, 298 
Total ¢ alcances 21,928 | 365,629 | 22,231 | 287,112 | 24,765 | 330,805 | 27, 943 383, 541 
1901 1902 1908 1904 
e nen Qul donum c 7 adi Q 
marketed. uan- uan- uan- uan- 
tity. Value. tity. Value. tity. Value. tity. Value. 
Short Short Short Short 
tons. tons. tons tons. 
Rough ............ a 8,920 | $30,874 | 2,816 | $20,036 | 2,908 | $28,704 | 1,815 $9, 270 
Sawed into slabs............ 225 4, 261 436 7,722 | 2,027 83,800 | 3,850 64, 276 
Manufactured articlesa.....| 12,618 | 257,146 | 13,476 | 412,028 | 12,219 | 274,978 | 11,990 283,378 
Ground 5......... AO 11,880 | 132,607 | 10, 126 85,371 | 9,517 85,978 | 9,529 76, 41> 
Totalo................| 28,643 | 424,888 | 26,854 | 525,157 | 26,671 | 418,460 | 27,184 | 433,831 


a Includes bath and iaundry tubs. fire brick for stoves, heaters, etc.; hearthstones, mantels, sinks, 
griddles, slate pencils, tailors’ pencils, gas tips, and numerous other articles of everyday use. 

b For foundry facings, paper making, lubricators, dressing skins and leather, etc. 

o Exclusive of the quantity used for pigment, which is included among mineral paints. 

d Includes manufactured materials io the value of $40,275, for which no quantities were given. 

As is seen from this table there was a considerable falling off in the 
amount of rough talc sold in 1904, and a large increase in the amount 
of sawed talc sold. Over one-half of the rough talc sold was from 
Pennsylvania, and nearly all of the sawed talc was from Virginia. 
This quantity of sawed talc is the largest production reported during 
the last twelve years. The quantity of manufactured articles made in 
1904 was a little less than in 1903, with an increase in their value. The 


quantity of ground talc produced in 1904 was almost identical with that 
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of 1903, but there was & decided decrease in the value. "The 1904 pro- 
duction, as reported, only averaged $8.02 per ton, which is $1.01 less 
than the average price, $9.03 per ton, of the 1903 production, and 41 
cents less than the average price, $8.43 per ton, of the 1902 production. 
In 1904 the value of ground talc varied from $6 to $13 per ton; in 1903 
it varied from $5.20 to $20 per ton. The value of the ground talc used 
in the manufacture of paper was almost uniformly $7 per ton. 

There were 9 States from which the 1904 production was obtained, 
and these, together with the number of producers in each, were as fol- 
lows: California, 1; Georgia, 2; Massachusetts, 1; New Jersey, 1; 
North Carolina, 5; Pennsylvania, 2; Vermont, 3; Virginia, 2, and 
Washington, 1, a total of 18 producers. In 1903 the number of pro- 
ducers was 21, divided among 9 States, as follows: California, 1; 
Georgia, 4; Maryland, 1; Massachusetts, 1; New Jersey, 1; North 
Carolina, 7; Pennsylvania, 2; Vermont, 2, and Virginia, 9. Maryland 
reported no production in 1904, but Washington was added to the list 
of talc-producing States. As there was only 1 producer from a 
number of the States it has been necessary to group them together in 
giving the production by States. 

In the following tables are given the production by States in 1904, 
and also in 1902 and 1903, and from 1898 to 1901, inclusive: 


Production of talc and soapstone in 1904, by States, exclusive of New York. 


1904. 
State. — ee 
Quantity. | Value. 
Short tons. 
New Jersey and Pennsylvania ............ ccce ce cece cece cc cc ccc cccceccecccccens 6, 233 $35, 755 
North Carolina and Virginla......ooooooooonconccoroncoronccranananonacacnononos 17, 625 339, 928 
Massachusetts and Vermont ....oooonoooooncccccorcnorcosoncononananonancnanooos 1, 900 44, 200 
Other 0 A T sca iechs eoeawendeccuwies cnc Uaeeebicwesee cca aa ses 1, 426 13, 448 
TOU A aig isle b's Slavs up ow bis eund anie Que Ex Sean EEN M MERE CN Ea 27,184 433, 331 


a California, Washington, and Georgia. 


Production of tale and soapstone in 1902 and 1908, by States, exclusive of New York. 


1902. 1903. 

State, o P Á— — € 

Quantity. | Value. | Quantity. | Value. 

Short tons. Short tons. 

New Jersey and Pennsylvania..............- c ee eee eee 7,082 | $52,812 5, 412 $44, 058 
Maryland and Virginla.......ooooooooomoncomcaconccono... 13,221 | 372, 163 13,118 243, 552 
North Carolina a ia 5,239 | 88, 962 5, 330 76, 984 
o A NN (dy Utes cs 1,012 9,042 
Other States a A da 1,312 11, 220 1,799 44,824 
Total A A A A 26, 854 | 525, 157 26, 671 | 418, 460 


aIncludcd in “Other States” in 1902. 
bCalifornia, Massachusetts, and Georgia in 1902, anc California, Massachusetts, and Vermont in 1903. 
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Production of talc and soapstone in 1898, 1899, 1900, and 1901, by States. 


1898. 1899. 1900. | 1901. 

State. AI AT AN A IRAN, SUERTES EAT 

B . Value. Quantity.| Value. |Quantity.| Value. Quantity.; Value. 

IShort m Short tona. Short tona.. ¡Short tons. 

Georgia ............. 639 ' $4,051 1,062 | a $42,085 6,477 | $77,213 693 $4, 717 
North Carolina ..... 1,695 | 27,320 1,817 | 31,880 4,522 | 75,308 5, 819 77,824 
Pennsylvania....... 3,778 25, 436 | 5,012 92, 19 AA EEE rn 2,552 19, 132 
Virginia ............ 10,059 ; 119,480 10,886 | 107,062 9,806 | 116,930 | 12,511 | 232,900 
Other Statesd....... 6, 060 | 110,822 6,9883 |“116,906 | 7,138 | 114,090 | 7,068 | 90,315 
Total.......... | 22,231, 287,112 24,765 | 330,805 | 27,913 | 383,511 | 28,643 | 424,888 


a Includes manufactured articles to the value of $36,000 for which no quantities were given. 

b California, Maryland, Massachusetts, New Hampshire, New Jersey, and Vermont; also Pennsyl- 
vanin in 1900. 

c Includes $40,275 value for which no quantity was reported. 

Maryland, which was a producer of talc in 1903, did not report any 
production in 1904. Washington was added to the list of States pro- 
ducing this mineral. Vermont, which again began producing talc in 
1903, largely increased its production in 1904, and there was also a 
decided increase in the production from Virginia. There was, how- 
ever, a falling-off in the production from all the other States. The 
most noticeable change was in the decrease in value of the production 
from the various States. 


PRODUCTION IN NEW YORK. 


On account of the large production of fibrous tale from New York, 
whieh amounts in quantity to nearly double that obtained from all the 
other States, and, as nearly all of it is used in the manufacture of 
paper, it is given separately in this report. In 1904 the production 
of fibrous talc in New York amounted to 64,005 short tons, valued at 
$507,400, as compared with 60,220 short tons, valued at $421,600, in 
1903. This is an increase of 3,775 tons in quantity, and of $55,800 
in value. The average price per ton in 1904 was $7.92, as compared 
with $7 in 1903, and with $8.65 in 1902, an increase of 92 cents per ton 
over 1903, and a decrease of 73 cents per ton as compared with 1902. 
In the table below is shown the production of fibrous tale in New 
York since 1897: 


Disposition of fibrous tale produced since 1897 in New York. 


| 1597, | 1598, | 1599. | 1900. 
Use. MM  _ IO 
Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. 
-— = z -m E —K—<— ——LL—— —— 
i 
l me tona. Short tems. I Shorttona. sie 
Sold crude.......... 9,800 i $21,500 500 | $1, 250 500 $1, 250 | A | lo 
i 
Paper filling ........ | | | 
Paint A o 47,209 | 875,436 — 53,556 | 410,180 | 54,155 | 436,900 | 63,500; 8499,500 
Wall plasters........ | l | | 
| 499, 500 


A A ERN A 
Total.......... | 57,009 , 890,936 51,356 411,430 54,655 | 438,150 | 63,500 
: | 
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Disposition of fibrous talc produced since 1897 in New York—Continued. 


1901. 1902. 1903. 1904. 

Use. — r L] — A == 
Quantity. Value. ¡Quantity.| Value. |Quantity.| Value. Quantity.| Value. 
ee A ———— A ————— —— 
Short tons. Short tons. Short tona. Short tons. 

Sold crude.......... 200 $600 100 A O e E ES Padus ol 
Paper filling ........ 
Pallars les | 69,000 | 483,000 71,000 | 615,000 60, 230 ¡ $421, 600 64,005 | $507,400 
Wall plasters........ ! 

Total.......... | 69, 200 | 483,600 71,100 | 615,850 60,230 | 421,600 64, 005 507, 400 


TOTAL PRODUCTION. 


In the following table are given the quantity and the value of the 
talc and soapstone produced in the United States since 1880, the pro- 
duction of New York being given separately from the combined pro- 
duction of the otber States: 


Production of talc and soapstone in the United States, 1880-1904. 


New York. All other States. Total. 
Year. — rc REM MEME —_—_ M 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Short tons. Short tona. Short tons. 

A sine tte Sd daw RP. iaaa 4,210 | $51,730 8,441 | $66,665 12, 651 $121, 396 
E RN A IA 5,000 | 60,000 7,000 | 75,000 12,000 | 135,000 
UC ERRORES 6,000 | 75,000 6,000 | 90,000 12, 000 165, 000 
1989 ii 444 RU AA EATETEUE ERRARE 6, 000 75, 000 8,000 | 150,000 14, 000 225, 000 
IBN Ls cine tae Sed paid ees 10,000 | 110,000 10,000 | 200,000 20, 000 310, 009 
A E ibus 10,000 | 110,000 10,000 | 200, 000 20, 000 310, 000 
TIDE EET RES, 12,000 | 125,000 12,000 | 225,000 24, 000 350, 000 
po rg 15,000 | 160,000 12,000 | 225,000 27, 000 385, 000 
OBS Clo oui per QUE RE RR ECIMEE 20,000 | 210,000 15,000 | 250,000 35, 000 460, 000 
EBSD A meo ssa MERE NER RC 23,746 | 244,170 12,715 | 231,708 36, 461 475, 878 
1890. ivt vase aS PISSEEAV PE I 41,354 | 389,196 13,670 | 252,309 95, 024 641, 505 
A TE 93,054 | 493,068 16,514 | 243,981 69, 568 737,049 
IBUS D coo aie evan e INE pd 41,945 | 472,485 23,908 | 437,449 65, 853 909, 934 
ERA iacctacemmed sects seater? i 35,861 | 403,436 21,071 255, 067 56, 932 658, 503 
jt Dc 39, 906 435, 060 23, 144 401,325 63, 050 836, 385 
LiT 39,240 | 370,897 21,495 | 266, 495 60, 735 637, 392 
1890... 559: OD VR a Aa audiit Aid 46,089 | 399, 443 22,183 | 354, 065 68, 272 753, 508 
Morse c Pp 57,009 | 396,936 21,923 | 365, 629 78, 932 762, 565 
SSB ese seein eee usecase eee 64,356 | 411,430 22, 231 257,112 | 76, 587 698, 542 
A wae pee eaws wees 54,655 | 438, 150 24,765 | 830,805 ' 19, 420 768, 956 
M MEAE 63,500 | 499,500 27,913 | 383,41 ' — 91,443 | 883,041 
nd eue tait 69,200 | 483,600 28,613 | 424,888 97,843 | 908,488 
A EEO nace ae 71,100 | 615,350 26,854 | 525,157 97,934 | 1,140,507 
1900 os Eis A 60,230 ! 421,600 26,671 | 418, 460 86, 901 840, 060 
T: ONERE IE NA 64, 005 | 507, 400 27,184 | 433,331 91,189 | — 940,731 


H. Doc. 21, 59-1——63 
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IMPORTS. 


The importation of talc into the United States has been very irregu- 
lar, and never amounted to any very large quantity. The quantity 
and value of the talc imported into the United States since 1880 are 
given in the following table: 


Talc imported into the United States, 1880-1904. 


Year. Quantity.a; Value. Year. Quantity. | Value. 

| Short tona Short tons 
1 Coo A | rode nee ed $22,807 || 18932.............seee eese 1,360 | $12,825 
IBN A A ra E CERES E Leon toe A 62 6,815 
ON RS 25,641 | IBO a a anki | 3,165 26, 843 
DOS LI ieee Gee FREE bia N E 14.607 || 18960 ra ihc Cae ste econ 1, 966 18, 693 
A A 41,165 | 1897.............- ee cens 796 8, 423 
pr. D Ur NP S 24,356 || 1808... Loue sooo v un orania 761 9, 388 
E A A tO 24,514 || 18%. ..ooooccccnncnccccococos 254 3, 544 
rs date ta estad HARE 49,250 || 1900....... esee 79 1,070 
1888... eco e v west REXEAT EK 24, 165 22,346 || TWO Lira xh RE ER 2, 386 27,015 
o es E p RIVEE 19,229 | 30,993 || 1902.............-. e eese 2, 859 35, 366 
T5004 vce EET 1,044 1,560 || 1903....... Lesser 1,791 19,677 
1891... seres P aw RR 81 SN 5n c ea ovesdeEevershEReE 8, 268 86, 370 
1892... voee VERE UR d dat 531 5, 546 


a Quantity not reported previous to 1888. 


CANADIAN PRODUCTION. 


There is but little talc produced in Canada, and the product varies 
widely from year to year in both tonnage and value. In the table 
below is given the quantity and value of the Canadian production since 
1886, the table having been compiled from figures obtained from the 
Geological Survey of Canada: 


Production of soapstone in Canada, 1886-1904. 


Quantity. | Value. 


ABRASIVE MATERIALS. 


- By JosepH Hype Prarr. 


INTRODUCTION. 


From year to, year there is a noticeable variation in the quantity of 
the different kinds of abrasives produced, due partly to the replace- 
ment of a certain abrasive either by another natural product or by an 
artificial abrasive. In 1904 the noticeable changes are the decrease in 
the total value of the production of natural abrasives and the very 
large increase in the production of artificial abrasives. The only nat- 
ural abrasives in which there was an increase of production in 1904 
over previous years are grindstones, pulpstones, and pumice. Usually 
where there is a decrease in the domestic production there is an increase 
in the imports, but the imports were less in 1904 than in 1903. The 
large increase, however, in the production of artificial abrasives makes 
the total value of the consumption of abrasive materials greater in 
1904 than in any previous year; and thus, in the aggregate, there is & 
gradual increase in the quantity of abrasive materials utilized each 
year in the United States, which is the natural outcome of the contin- 
uous growth of our manufacturing industries. 

There are many kinds of abrasive materials on the market, some of 
which are natural products and others artificial. These are divided 
into three groups, as follows: 

1. Those which occur as & rock formation and are cut and manufac- 
tured directly into the form desired while retaining their original rock 
structure and appearance, as grindstones, scythestones, etc. 

2. Those which occur as a constituent of either a rock or a vein and 
have to be mechanically separated from the associated gangue and 
cleaned, as corundum, garnet, etc. 

3. Artificial abrasives, as carborundum, crushed steel, etc. 

The abrasive materials included under these three heads and treated 
in this report are as follows: Oilstones and scythestones, grindstones 
and pulpstones, buhrstones and millstones, pumice, infusorial earth 
and tripoli, crystalline quartz, garnet, corundum and emery, feldspar, 
carborundum, crushed steel, artificial corundum (alundum), and 
adamite. 
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In some cases only a small part of the production of the above 
products is actually used as an abrasive material, and in the following 
report there is included, with the exception of infusorial earth and 
tripoli, only that portion of the various abrasive materials that is 
actually used for abrasive purposes. In the case of infusorial earth 
and tripoli the total production is not large, and it is therefore all 
included under the head of Abrasive Materials. 

In 1904 the aggregate value of the production of the natural abra- 
sive materials was $1,406,851, which is a decrease of $86,452 as com- 
pared with $1,493,303, the value of the 1903 production. In the fol- 
lowing table are given the values of the different abrasive materials 
produced in the United States from 1900 to 1904, inclusive: 


Value of abrasives produced in the United States during 1900, 1901, 1902, 1908, and 1904. 


Kind of abrasive. 1900. 1901. 1902. 1903. 1904. 
Ollstones and scythestones............... $174,087 $158, 300 $221,762 $366, 857 $188, 965 
Grindstones and pulpstones.............. 710, 026 580, 703 667, 431 721, 446 881,527 
Buhrstones and millstones............... 82, 858 57, 179 59, 808 52, 552 37, 338 
PUN is dae A pace wars REA RS 2,750 2, 665 5, 421 
^ Infusorial earth and tripoli.............. 24,207 52, 950 53, 244 76,273 44,164 
Crystalline quartz...........0cec eee e eee 40, 705 41, 500 84, 335 76,908 | ` 74, 600 
Gatnetl schon cee IA 123, 475 158, 100 132, 820 132, 500 117,581 
Corundum and emery.................... 102, 715 146, 040 104, 605 64, 102 57,235 


Total RS 1,208,073 | 1,194,772 | 1,326,755 | 1,493,308 1, 406, 851 


As is seen from this table, there is considerable variation from year 
to year in the value of the different abrasives produced and this repre- 
sents in nearly all cases a corresponding variation in the quantity. 
There was a large gain in the production of grindstones and pulp- 
stones, and also in the production of pumice. As toall the other abra- 
sives, however, there was a decided decrease, in some cases amounting 
to nearly 50 per cent, as compared with the 1903 production. As in 
1903 there was again a decrease in the value of the prduction of corun- 
dum and emery, and the 1904 value is the lowest on record for any 
year. When, however, the imports of these abrasives and the artificial 
production of corundum are considered, their consumption in the 
United States in 1904 was greater than in 1903. 

To the value of the natural abrasives should be added the value of 
the artificial abrasives, which in 1904 was estimated at $830,926, an 
increase of $337,111 as compared with the estimated value of $493,815 
of the 1903 production. The quantity of artificial abrasives, carbo- 
rundum, crusbed steel, and alundum (artificial corundum), produced 
in the United States since 1900 is given in the following table: 
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Artificial abrasives produced in the United States during 1900, 1901, 1902, 1908, and 1904. 


i E | ————— | M M M————— Ym ge, 


Pounds. Pounds. Pounds. Pounds. Pounds. 


Carborundum ............... csse nenne 2,634,900 | 3,838,175 | 3,741,500 | 4,759,890 | 7, 060, 380 
Crushed steel................... eere eee 700, 000 690, 000 735, 000 755,000 | 790, 000 


Alundum (artificial corundum)..........|..........-.].--eeseee ee]. ee ee een | 4, 020, 000 


—_—— i 5 M —————— 


The total value of the abrasives used in the United States is still 
further increased by importation, and in 1904 the total value of the 
abrasives imported was $547,804, as compared with $621,575 in 1903, 
a decrease of $73,771. This brings the total value of the abrasive 
materials consumed in the United States during 1904 to $2,785,581, 
which is $176,888 more than the value $2,608,693 of the 1903 con- 
sumption. "There is given in the table following the total estimated 
value of all the abrasive materials consumed in the United States for 
the years 1900 to 1904, inclusive: 


Total value of all abrasive materials consumed in the United States, 1900-1904. 


; l Natural Artificial Total 

Year. abrasives. | abrasives. Imports value. 
A A M ion. Aud breit PES $1, 208, 073 $276, 641 $400,307 | $1,884,021 
jv Tres 1,194, 772 383, 386 490, 712 2, 068, 870 
1902 10 0 A oon ews II 1, 326, 755 890, 245 426, 736 2,148, 736 
A A VE VE WEE RP Ub duse ], 493, 303 493, 815 621,575 2, 608, 693 


O A is 1, 406, 851 830, 926 547, 804 2, 785, 681 


It is probable that the totals in this table should be reduced by 
from $75,000 to $100,000 for each year, which would represent the 
value of the abrasive materials exported from the United States. 
This table brings out strikingly the constant increase in the total value 
of the abrasive materials consumed in the United States during the 
last five years. 

There were 26 different States which contributed to the 1904 pro- 
duction of natural abrasive materials, and they are given below in the 
order of the importance of the value of their respective productions, 
together with the kind of abrasive mined. 


List of States producing abrasives in 1904. 


. Onro: Grindstones, pulpstones, oilstones, and scythestones. 

New York: Millstones, infusorial earth, crystalline quartz, garnet, and emery. 
. MICHIGAN: Grindstones. 

. ARKANSAS: Oilstones. 

New HAMPSHIRE: Scythestones and infusorial earth. 

. Wisconsin: Crystalline quartz. 

. Missouri: Grindstones and infusorial earth. 

. MASSACHUSETTS: Infusorial earth and emery. 
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9. PENNSYLVANIA: Millstones, crystalline quartz, and garnet. 
10. Connecticctt: Crystalline quartz. 

11. Vermont: Scythestones. 

12. INDIANA: Oilstones. 

13. NonTH CAROLINA: Millstones, garnet, and corundum. 
14. VinaiN1A: Millstones and infusorial earth. 

15. MARYLAND: Infusorial earth. 

16. Montana: Grindstones and corundum. 

17. NEBRASKA: Pumice. 

18. CALIFORNIA: Infusorial earth 

19. Fioripa: Infusorial earth. 

20. Kentucky: Oilstones and crystalline quartz. 

21. Kansas: Emery. 

22. Soutu Dakota: Pumice. 

23. Wromina: Grindstones. 

24. West VIRGINIA: Grindstones. 

25. GEORGIA: Infusorial earth. 

26. MINNESOTA: Feldspar. 


In 1903 there were but 21 States that contributed to the production 
of alrasive materials, the new States producing in 1904 being Minne- 
sota, South Dakota, West Virginia, Wisconsin, and Wyoming. 


OILSTONES AND SCYTHESTONES. 


PRODUCTION. 


The production of oilstones and scythestones in 1904 was from old 
localities in Arkansas, Indiana, Kentucky, Ohio, New Hampshire, and 
Vermont. Michigan, which produced this kind of abrasive material 
in 1903, made no report of any production in 1904. In New Hamp- 
shire and Vermont the material used in manufacturing the oilstones 
and scythestones is a quartz schist, and in all the other States it is a 
sandstone, which varies in texture, the novaculite variety being the 
most valuable of any of tlie abrasives of this class on the market. 
Under this head are included all kinds of oilstones, whetstones, water 
hones, knife sharpeners, and all varieties of razor hones, dental points, 
etc. There was a large falling off in the production of oilstones and 
scythestones in the United States in 1904 as compared with the pro- 
ductions of 1902 and 1903. The value of this production in 1904 was 
$188,985, a decrease of $177,872 as compared with $366,857, the value 
of the 1903 production; as compared with the 1909 production, the 
value of which was $221,762, it is a decrease of $32,777. In nearly 
every iustance the producers of the materials used in the manufacture 
of oilstones and scythestones are also the manufacturers of the finished 
or marketable product, and for this reason it is the value of the fin- 
ished stones instead of the raw material that is given in these 
statistics. 

The value of the Arkansas oilstones was greater than that of any of 
the States producing this class of abrasive. New Hampshire produced 
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the largest quantity. The States producing oilstones and scythestones 
in the order of the value of their productions, are as follows: Arkansas, 
New Hampshire, Ohio, Vermont, Indiana, and Kentucky. There were 
11 producers of oilstones and scythestones in these States, as against 18 
producers in 1903. 

There is given in the following table the value of the oilstones and 
scythestones produced in the United States from 1891 to 1904, inclusive: 


Value of oilstones and whetstones produced in the United States, 1891-1904. 


Year. Value. Year. | Value. 


INNER ERR $150,000 || 1898... 2.0... cee cece eee een $180, 486 
O ils cusau ae deed 146.130: 28995... 2x5 1d ee ce | 908,288 
D MSN RNS (NC 185; 173 MO cocer ds tasa est. | 174,087 
A ERAT EE 136:873 39015555 n a asp eeraet | 158, 300 
| MMC Patos dee be CAN edocet essor Ese I c Bas cede EOS USAT 221, 762 
TONG O TP 127,098 || A areri tome dpi e enr der 366, 857 
i NN A att ESTA 149,970] A sU cba cene acu aaa 188, 985 


From 1880 to 1890, inclusive, the production and value of the rough 
stones have been published in these reports, except in the case of the 
output of 1890, when the value of the unfinished product was given 
for the novaculite of Arkansas, while in all other cases the value of 
the finished stone was given. The annual production from 1880 to 
1890 was as follows: 


Production of oilstones and whetstones, 1880-1890. 


Year. Quantity. | Value. Year. Quantity. | Value. 
Pounds. Pounda. | 

E toco ia ied 420,000 | $8,000 || 1886 ........................ 1,160,000 , $15,000 
TSB NEAR 500, 000 A 1, 200, 000 16, 000 
A A 600, 000 10, 000 | A ee a ene 1, 500, 000 18, 000 
TORT E acca oe eeuwee 600, 000 10,000 | 1889 enero ies 5, 982, 000 32, 980 
o RS et an eee RENE 800,000 | 12,000 | 1890.22... 2. cele eee wale rene 69, 909 
nas 1,000,000 | 15,000 | 

| 

IMPORTS. 


There was also a slight falling off in the value of the imports of oil- 
stones and scythestones during 1904. The value of these imported 
stones in 1904 amounted to $61,609, as compared with $65,763 in 1903, 
a decrease of $4,154. The 1904 imports are about one-third the value 
of the domestic production; in 1903 they were about one-fifth; and 
the variation that has been noted in the imports of oilstones and whet- 
stones from year to year has, since 1891, ranged in value from one- 
fifth to one-third as compared with the value of the domestic produc- 
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tion. In the following table there is given the total value of all kinds 
of hones and oilstones imported into the United States since 1880: 


Imports of hones and whetstones, 1880-1904. 


Year ending— Value. Year ending— Value. 

June 30— December 31— 
aos $14, 185 e ARA A $33, 420 
A s 9e eIKeE REL ONERE ON SEC 16,631 jo e —  —————— es 25, 301 
j|. C — M— —— 27,882 ooo A E 26, 671 
O a ease 80, 178 LBW eru ES 82, 439 
SJ T ———Á—————— — 26,513 pho A 50, 588 
A O E ES 21, 434 O a a 34, 485 

December 31— o ead se ee QE E PEE TER 80, 856 
1886 D Dm 21, 141 A A viesced 84, 510 
A —— cae oe 24, 093 I900 oes A pe EU edenso ute 89,816 
pO E (——— —( 80, 676 1901. f esas eX ack ROSA Tua VE EC 64, 655 
js. Mr cm 27, 400 AA A Ea RUE DN EAE 56, 456 
1890 a 37, 454 po m ————— — 65, 763 
18B0Ilc. sv ex vU Nes EUR CR EE bU ERES 85, 944 1904. Loa Ne eX RR RWAMESEUHES ME PIS 61, 609 

EXPORTS. 


There is a considerable demand abroad for American scythestones 
and oilstones, especially for the New Hampshire scythestones and the 
Arkansas oilstones. "These stones represent the greater part of the 
stones exported, smaller quantities of the Indiana oilstones being also 
exported. While there has been no separate record kept of the exports 
of these stones and no definite valuation can be given, it is not improb- 
able that the exports now exceed the imports in value. E 


GRINDSTONES AND PULPSTONES. 


PRODUCTION. 


In 1904 the production of grindstones and pulpstones was confined 
to Ohio, Michigan, Wyoming, West Virginia, Montana, and Missouri, 
given in the order of the value of their productions. By far the lar- 
gest quantity was obtained from Ohio, and this was the only State that 
produced any pulpstones. The total value of all kinds of grindstones 
produced in 1904 was $881,527, which is $160,081 greater than the 
value, $721,446, of the 1903 production. This is the greatest value 
recorded for the production of grindstones during any year since these 
statistics were first collected in 1880. This represents a very large 
increase in tonnage as compared with the earlier productions, for it 
must be borne in mind in comparing the values of the productions of 
the earlier years with those of the last few years that the average 
value per ton for the grindstones which was from about $15 to $18 per 
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ton has decreased to from $8 to $11 per ton, these values not including 
pulpstones. Thus the actual tonnage of grindstones produced annually 
in the last five years is greater than for any previous year. Of the total 
value of the 1904 production the sum of $61,320 is due to pulpstones, 
an increase of $27,350 as compared with the value $33,970 of the 1903 _ 
production, which in turn was an increase of $10,882 over the 1902 
value of $23,088. The value of the grindstone production was $820,207, 
an increase of $132,731 as compared with $687,476, the value of the 
1903 production, which in turn was an increase of $43,133 over the value 
of the 1902 production, $644,343. In the following table is given the 
value of the production of grindstones and pulpstones for the years 
1901 to 1904, inclusive: 


Value of the production of grindstones and pulpstones, 1901-1904. 


1901 1902. 1903 1904 
Grindstones A esa EU Ui RE ie bae sa eU RI uie VENE $561,908 | $644,343 | $687,476 | $820,207 | 
Pulpstones sceau kR EE UE Sos al 18, 800 | 23, 088 83, 970 61, 320 


NN RR CIERRE A RICH 580,708 | 667, 481 | 721,446 | 881,527 


Some of the producers in making their reports to the Survey use 
the ton as the unit of measurement, while others give the actual 
number of grindstones made. In 1904 the number of grindstones 
reported, exclusive of pulpstones, aggregated 53,572 pieces, valued at 
$652,717, as against 52,383 pieces, valued at $501,500, in 1903. The 
product reported by weight amounted to 15,755 tons, valued at 
$167,490, in 1904, as against 16,891 tons, valued at $185,976, in 1903. 
The average value of that portion of the 1904 product, reported by 
weight, was $10.63 per ton. The price per ton reported varied from 
$10 to $18.20. 

In the following tables are given the values of the grindstones and 
pulpstones produced in the United States during 1903 and 1904, and 
during 1902, by States: 


Value of grindstones and pulpstones produced in the United States during 1908 and 1904, 


by States. 
State 1908. 1904 
ODIO md A a $646, 776 $767, 552 
Michigan mem PP 70, 550 112, 500 
West Virginia, Missouri, and Montana ...............-cccceeeeee sesso e eon 4,120 a 1, 476 
pu c ———————— ——— — (—— ——— —XÀ 721, 446 881,527 


a [ncluding a small.production from Wyoming in 1904. 
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Value of grindstones and pulpstones produced in the United States during 1902, by States. 


State. 1902. 
A a ae oe eee eee Sha ata alee ater oo ghee a ans cue IT Parag $560, 412 
Michigan, Montana, and WyOMiNB..........Joocooococorocnnccnncnonncanonono nono ooo a 84,672 
E AAA A O beast gta ee oeet an une ee, 2, 347 

LOA A Me RAE efc a eeu. dn pa UU dde ME 667, 431 


a The greater part of the value of this production was from Michigan. 


As is seen from these tables, there was an increase of $120,776 in the 
value of the Ohio production, and of $41,950 in the value of the 
Michigan production in 1904 over 1903. The productions of West 
Virginia, Missouri, Montana, and Wyoming were all small. There 
were a total of 22 producers of grindstones in 1904, of whom 15 were 
in Ohio, 3 in Michigan, and 1 each in Missouri, Montana, West Vir- 
ginia, and Wyoming. 

The value of the production of grindstones and pulpstones in the 
United States from 1880 to 1904, inclusive, is shown in the following 
table, which illustrates very clearly the depression and the revival of 
this industry, and consequently of the manufacturing industries of the 
country during and since the financial depression of 1893 and of the 
years immediately following: 


Value of grindstones produced in the United States, 1880-1904. 


Y ear. | Value. Year. | Value. 


A E EEE ALETTA $5007000- | IB e aa a obs dos | $338,787 
j|: pest PIS Dre EE 5000007] 18840. cesa eb bp tek Peto eatery ld ve es. | 223,214 
A A A TOO 000. A aa eed | 205, 768 
E O cust 600,000 || 18%. ..ooooccoconccccononcconanonoccnonos 326, £26 
p ———— —— EN 570, 000 z PEPE EA IEEE S DE at CALO EE | 368, 058 
| Er 500, 000 pr A A lemecas EE | 489, 769 
T. ace esr dep tases ten: 250,000 1899... isses enne | 675,586 
[or MM 224,400 || 1900........ccceccecececceccsceccececcece | 710, 026 
CC MET 521-800 A A A ees ' 580, 703 
IESU oc A e DET 439,587 || 3900.1 oec ceeds oie tect trs reds 667, 431 
1800 A he i unn d eil EA ale dd 450,000 || 1903........lsleeseeeee e ese reser 721, 446 
A aN aT eee eRe: 476,113 || 3904. creas Locosier coe rss ee I DM oed 881,527 
diego rks ian Pins UC eee anes 272, 244 
IMPORTS. 


There still continues to be a certain amount of grindstones imported 
into the United States each year, principally pulpstones, and a few 
grindstones that are used in the glass and optical trades. These 
stones are obtained from Newcastle-upon-Tyne, and from Wales, Scot- 
land, and Bavaria. In 1904 the value of the imports of grindstones 
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amounted to $93,152 as against $85,705 in 1903. This is the largest 
value of grindstones imported since 1883, and represents a larger ton- 
nage than that year on account of the decrease in value of these stones. 
The Bureau of Statistics of the Department of Commerce and Labor, 
in reporting the imports of grindstones, has not made any separation 
of the quantity of the finished and of the unfinished products: since 
1883. In the table below are given the quantity and the value of the 
grindstones imported into the United States from 1868 to 1883, inclu- 
sive, and of the value since 1884: 


Grindstones imported and entered for consumption in the United States, 1868-1904. 


| Finished. | Unfinished or rough. 


Year ending— Bu 
Quantity. | Value. | Quantity. | Value, | V8!ue 
June 30— Long tons | Long tons 
D CHEN MEM E $25,640 ............ $35,215 | $60,855 
I CPC UR EROR sod R 15,878 000 99,715 | 115,593 
ET RN ND RN 29,161 |............ 96,444 | 125,605 
BT RARI EALA CREE PEERS 385 | 43,781 3,957 | 60,955 | 104,716 
EAN Mui bli M LAE ER AE Men 1,202 | 13,453 10,775 | 100,494 | 113,947 
A A d A SEEN ubi 1,437 | 17,083 8,377 | 94,900 | 111,933 
y A IS 1,443 | 18,486 7,721 | 87,525 | 106,010 
A A EE 1,373 | 17,642 7,656 | 90,172 | 107,814 
A TERRE VORNE NEUE 1,681 | 20,262: 6,079 | 69,927 90, 189 
roo ab 1,245 | 18,546| 4,980 | 58,576 | 77,121 
"Lr A TIA EE Peer ere 1,463 | 21,688 3,669 | 46,441 68, 129 
ISTO AERE NIAE IEI A E 1,603 | 24,904 4,584 | 52,343 77,247 
T DEPTH e 1,573 | 24,375 | 4,579 | 51,899 | 76,274 
A A | 2,064 | 30,288 ! 5,045 | 56,940 | 87,128 
A A ERR IE | 1,705 | 30,286 | 5,946 | 66,939 | 97,225 
LL PORRO 1,755 | 28,055 | 6,946 | 77,797 | 105,852 
AA RN AAA A rtp a 86, 286 
[ MERECE re eee E E AE A AN 50, 579 
December 31— | 
o RT" T "cr TN A | RES 39, 149 
E A A CN A EROR ee 50, 312 
LL TAMEN TEMA VHS dI PEE. AI icd 51, 756 
|o Dr RN | atender AEE toc 57,720 
LC RR TT MEMINI ETN PY 45,115 
E e bcc ncs Au hf iE ESA a A 21, 028 
A IEA | COMMON. A REO 61,052 
S RETREAT ENIM, ACE ser DER RON 59, 569 
o IMMUNE ETE AAA A MERO AI 52, 688 
O PRI RM A PPP OA DEREN. 54, 276 
ID RENT PORE OTHER BEER DX AA 66, 195 
AA A M XEM. A aa 49, 496 
A IU ARCA A AA RATO 62, 973 
1890: AAEE E EEA E | AA EROR MUR AMOO 63, 852 
O a A E A A nacos 92, 581 
A O A O ss EIEE | NERO: 88, 871 
IRR NDS Errem PINOT ORE d MER 76. 906 
cR RR MO Gh he E EUR ETHER NER AA | mo 85, 705 
c MM Nr ee A ON eser ARDOR UI 93, 152 


aSince 1883 not separately classified. 
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CANADIAN PRODUCTION. 


The production of grindstones in Canada has not as yet become a 
very important industry, and in 1904 it amounted to only 4,509 tons, 
valued at $49,782, as against 5,538 tons, valued at $48,302, in 1903. 
The average price per ton in 1904 was $9.49, as against $8.72 in 1903, 
this being considerably less than the average price of $10.63 per ton 
received for the United States production. 


BUHRSTONES AND MILLSTONES. 
PRODUCTION. 


From 1894 up to 1903 there had been a general increase from year 
to year in the value of the production of buhrstones in the United 
States, but in 1903 there began a decline in the demand for buhrstones, 
and the decrease in 1904 was twice what it was in 1903. The total 
value of the production of buhrstones in 1904 was $37,338, a decrease 
of $15,214 as compared with $52,552, the value of the production in 
1903, which in turn was a decrease of $7,256 as compared with $59,808, 
the value of the 1902 production. It had been expected that the pro- 
duction of buhrstones in 1904 would exceed that in 1903, as the demand 
for these stones to be used for grinding mineral paints, barytes, drugs, 
paste, mustard, cement, plaster, fertilizers, glucose, chocolate, spices, 
etc., has been steadily growing, and wherever such stones have been 
used they have for the most part given perfect satisfaction. There 
are a number of States in which rock of the right texture and quality 
for manufacturing buhrstones can be obtained. There were, however, 
only four States having a production of buhrstones or millstones in 
1904, with a total of 26 producers, as follows: New York, 17; Penn- 
sylvania, 4; Virginia, 3, and North Carolina, 2. Vermont, which was 
a producer in 1908, reported nothing in 1904. The following table 
gives the values of the productions for the years 1902, 1903, and 1904, 
by States: 


Value of buhrstones produced in the United States in 1902, 1908, and 1904, by States. 


a No production of buhrstones from Vermont in 1904. 
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The following table gives the value of buhrstones produced in the 
United States since 1880: 


Value of buhrstones produced in the United States, 1880-1904. 


Year. Value. Year. Value. 
O $200,000 || 1898.........ooooooooooconcocconocononoss $16, 639 
A eer 150,000 || 1804... ecco air 18, 887 
O EA EEE S 200,000 AM caievetiueededeetapeae es 22,542 
A UC PEN 150,000 || 1896... Lione roi bo EC as 2, 567 
A secre s ceca ces ctco beds tenaees 150,000 || TOU? e 25, 982 
is wv E 100,000 1.1898... iiec s ree a 25, 984 
jj. sinus see Sede E 140,000 || 1809... Loo ro RE Ret a 28, 116 
j| ET" "—— N S: 100,000 || 1900............. Mesymeeva Dieu See URN 82, 858 
||. RM 81,000 || IO ocios S sos 57,179 
j(.. O Eaa ndr FEE ——— 59, 808 
31890 ceca ey a ee iros 23.720. |1908. AAA er oaks ccevsassatess 52, 652 
A EA EA A 37, 388 
prs id 23, 417 

IMPORTS. 


The value of the imports of buhrstones into the United States varies 
considerably from year to year, as is shown in the following table, 
which gives the buhrstones imported since 1868: 


Value of buhrstones and millstones imported into the United States, 1868-1904. 
Year ending— | Rough. ¡into mill- Total Year ending— Rough. no mill- Total. 
stones. 
June 80— | December 81— 

1868...........- $74,224 |.......... $74, 224 | 1886............ $29, 273 $662 | $29,985 
1809. ........-.. 57, 942 $2, 419 60, 861 j.p RR NS 23,816 191 24, 007 
1870............ 98, 601 2,297 60, 898 1888............ 86, 523 705 37, 228 
TST AAA 35, 406 3, 698 39, 104 | E. AA 40, 432 452 40, 894 
rr A 69, 062 5,967 | 75,029 Eo ........... 82, 892 1, 108 83, 996 
rr ........0- 60, 463 8,115 | 68,578 1891............ 23, 997 42 24, 089 
1874. S esee 86, 640 43, 170 79,710 18992... 33, 657 629 84, 186 
1875...........- 48, 068 66,991 | 115,059 1898............ 29, 532 729 80, 261 
1876............ 87, 759 46, 328 84, 087 1894. oe AA tile edes tas a 18, 087 
INTEL I ive 60, 857 23, 068 83, 925 A A cesse esusuczkas s a 20, 316 
1878. ........... 87,679 1, 928 89, 607 pio AA A AN a 26, 965 
1879............ 101, 484 5,088 | 106,572 MOOT AAA A AA a 22, 956 
1880............ 120, 441 4,681 | 125,072 1898. ........... 22,974 1, 025 23, 999 
ASSL AA 100, 417 3,496 | 103,912 1899... oss 18, 868 518 18,881 
bios ARPA 108, 287 747 | 104,084 1900... 2 27, 960 944 28, 904 
1888. ........... 78, 413 272 78, 685 1901........ 40, 885 1, 802 42, 187 
1894............ 45, 837 263 46, 100 ph te 15, 243 915 16, 168 
1885............ 85, 022 456 85, 477 1908............ 21,160 8,481 29, 641 

1904............ 30, 117 2, 269 82, 386 


a Not separately classified. 
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PUMICE. 


Nearly all the world's demand for pumice is supplied by & deposit 
in the northwestern part of the island of Lipari. About 80 per cent 
of that used in the United States is shipped directly from that island. 
. Although there are extensive deposits of pumice known in the United 
States, very few of them can compete with the foreign pumice on 
account of the distance of the deposits from the point of consumption. 


PRODUCTION. 


The production of pumice in the United States during 1904 was 
from Nebraska and South Dakota, and amounted to 1,530 tons, valued 
at $5,491, or $3.54 per ton. This is an increase of 645 tons in quantity 
and of $2,756 in value as compared with the production of 1903, which 
amounted to 885 tons, valued at $2,665, or $3.01 per ton. There was 
also an increase of 53 cents per ton received for the 1904 procuct, as 
compared with that received for that of 1903. Nearly all of this pro- 
duction was used in the manufacture of soap and silver polish. "There 
were four producers of pumice in 1904, two each in Nebraska and 
South Dakota. The South Dakota pumice is obtained from Argyle, 
Custer County, and the Nebraska product from Orleans, Harlan 
County. There was also development work carried on at pumice 
deposits at Rockland, Oneida County, Idaho, by Messrs. Houtz & 
Warner, and in New Mexico by Messrs. M. P. Stone & Co. The fol- 
lowing table gives the production of pumice in the United States for 
the years 1902 to 1904, inclusive: 


Production of pumice in the United States, 1902-1904. 


pim 


; ae Value per 
Quantity. Value. ton 


— - —— ee a — — -— — == —————— A —— —— — = e 


Year. 
— —— - | > | z E 
Short tons. | 
p net enue uate X——————— PM—————Á— a 700 $2,750 $3. 93 
1908. a NE ON i 885 2, 665 3.01 
3.54 


IMPORTS. 


The quantity of pumice imported into the United States can not be 
even approximately given as no record of it is kept by the Depart- 
ment of Commerce and Labor, only the value of the pumice imported 
being recorded. The importation of pumice is very irregular, some- 
times there being enough imported nearly to satisfy the market for 
the following year, so that during some years there is little or no 
importation of this abrasive. In 1904 the value of the pumice imported 
into the United States was $77,211, as against $83,920 in 1903 and 
$22,448 in 1902. 
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INFUSORIAL EARTH AND TRIPOLI. 


Under this head are included all porous, siliceous earths of organic 
origin which have been designated as infusorial earth, tripoli, and ' 
diatomaceous earth. These are formed from the siliceous shells of 
diatoms and other microscopic species, and occur in deposits that are 
often many miles in urea. The material from such deposits will 
always show remains of diatoms or other similar species when exam- 
ined under the microscope, and is composed principally of silica with 
perhaps from 3 to 10 or more per cent of moisture. Deposits of these 
earths occur in many of the States on the eastern slopes of the Appa- 
lachian Mountains and in a number of the western States and Territo- 
ries. There are on the market, however, other materials besides that 
obtained from these deposits, which are sold under the same name, 
such as ground quartz. 

Only a small portion of the infusorial earth is used for abrasive 
purposes, as in the manufacture of scouring soaps, silver polishes, etc. 
The more extensive use of this material is in the manufacture of 
dynamite and in the packing for boilers, steam pipes, and stoves, and 
as a base for fire and heat-retarding cements. The product obtained 
from Missouri is principally used in the manufacture of various 
filtering apparatus. 

PRODUCTION. 


There was & large decrease in the production of infusorial earth in 
1904. The production was 6,274 short tons valued at $44,164—a 
decrease of 2,945 tons in quantity and of $32,109 in value, as compared 
with the production of 9,219 short tons valued at $76,273 in 1903. 
The States from which this production was obtained, given in the 
order of their production and of the number of producers in each, 
were as follows: Missouri, 2; Maryland, 1; California, 2; Virginia, 1; 
Florida, 1; New Hampshire, 1; New York, 1; Massachusetts, 1; 
Georgia, 1—a total of 11 producers in 9 States. 

From year to year there is considerable variation in the quantity 
and value of the infusorial earth produced in the United States, which 
is due partly to the substitution of other materials and partly to the 
production by some companies in one year of a quantity of the raw 
material sufficient to last à year or two. In the table following is 
given the quantity and value of infusorial earth produced in the 
United States since 1880. 
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Production of infusorial earth, 1880-1904. 


Year. Quantity. | Value. Year. Quantity. | Value. 
Short tons. Short tons 
jp. AA — Hn 1,883 ANE TUN NIBIL ————— $22, 582 
PARE 1,000 10,000 | 1894 coordina 2, 584 11,718 
A er pRcal e EXAM WES 1, 000 8,000 | 1895 .......oooooomomoomono.. 4, 964 20, 514 
il Re —É 1, 000 5,000 !| 1896 ics e o E han Nen 8, 846 26, 792 
1684 ETC 1, 000 5,000 || 1897 di 3, 833 22, 385 
A E N 1, 000 5,000 | 1898 LL. eec e rr roro 2,733 16, 691 
E AA ieuas 1, 200 6,000 || 1899 cuvcionasas ries 3, 302 25, 302 
j|... AAN ÓN 3, 000 15,000 || 1900 .ecoccanós ceci 8, 615 24, 207 
o A RC neues 1,500 7,500 || 1901 catre 4,020 52, 950 
I1BRO. E E ET 8, 466 28:972 | 1900 iii 5, 665 53, 244 
e di vawdhi ket eekianse 2, 532 50, 240 | 1908 ................ e 9,219 76, 278 
ir. ae a es ie keeles | ee eee aes 21,988 | 1904 ici 6,274 44, 164 
A A VU NER e 43, 655 
IMPORTS. 


There is imported into the United States a small quantity of infu- 
sorial earth or tripoli, which, however, is not separately recorded, 
but is included with rotten stone, which is used for similar purposes. 
The value of the imports of rotten stone and tripoli in 1904 amounted 
to $23,022, as against $34,977 in 1903 and $39,926 in 1902; no record 
is kept by the Bureau of Statistics of the number of tons of these 
materials imported. 

CRYSTALLINE QUARTZ. 


Only a very small part of the crystalline quartz mined in the United 
States is included under this head, as only a very small part is used 
for abrasive purposes, the larger part being used in the brick and pot- 
tery, building, and glass industries and as a flux in metallurgical 
works. The crystalline quartz which is included in this report is used 
principally as a wood finisher and in the manufacture of sandpaper 
and of scouring soaps. That used for wood finishing is obtained 
almost entirely from Connecticut, with & smaller quantity from New 
York, and that used in the manufacture of sandpaper is obtained 
largely from Pennsylvania. Besides these uses of quartz there are 
very large quantities of quartz sand used in the stone-cutting trade, 
especially by marble dealers in cutting blocks of stone into slabs by 
means of a gang saw. It is also used in the manufacture of oil- 
stones and scythestones, in reducing the rough blocks of sandstone 
and schists to the correct size and shape on the rubbing table. There 
is little or no record kept by those who use sand for this purpose of 
the quantity they use or its value, and therefore no attempt has been 
made to include this quartz in this report. 
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There has been a new locality for quartz recently developed by the 
M. Chapman Company, of New York City, which is located 27 miles 
west of Philadelphia, near Bacton, in Chester County, Pa. The mate- 
rial as examined is a variety of quartz somewhat like chert, but of a 
more crystalline structure; it is not brittle and splintery like ordinary 
crystalline quartz, but is very tough and hard to break. When 
crushed, rolled, and reduced to a fine mesh, it stands up very well for 
abrasive purposes, not going so readily or quickly to an impalpable 
powder as ordinary crystalline quartz, and it was this hard and tena- 
cious character that led to its being quarried and put on the market for 
abrasive purposes. The quartz is cleaned when necessary, and is then 
crushed and pulverized, being first broken to 14 inches, then to one- 
half inch, and then fed to rolls, which reduce it to about 4-mesh, after 
which it is further pulverized. It is being put on the market as 
*Indurite or White Emery,” and for the purposes for which it is 
used it gives very good satisfaction. 


PRODUCTION. 


In 1904 the production of crystalline quartz in the United States 
amounted to 31,924 short tons, valued at $74,600, as against 8,938 short 
tons, valued at $76,908, in 1903. The reason for the apparently large 
decrease in value of the 1904 production of quartz as compared with 
the 1903 is that with the exception of 20 tons, all of the 1904 produc- 
tion reported was of the crude, rough quartz, while of the 1903 produc- 
tion, 8,020 short tons, valued at $71,590, or $8.93 per ton, was a refined 
product, and only 918 short tons, valued at $5,318, or $5.79 per ton, 
was sold in the rough. The average value of the 1904 production per 
ton was $2.33. The large increase in quantity was due toan unprece- 
dented production of quartz in Wisconsin. The 1904 production was 
obtained from Wisconsin, Connecticut, New York, Pennsylvania, and 
Kentucky, given in the order of the importance of their productions. 
In the table following are given the quantity and value of crystalline 
quartz produced in the United States since 1894: 


Production of crystalline quartz, 1894-1904. 


Year. | Quantity. | Value. Year. | Quantity. | Value. 
| | 
i Short tona. Short tons. 
sr AT RT 6,021, $18,054 | 1900 ........... LLL eee eee 14, 461 $40, 7 
1809. 1 ee ee ro ie Ed 9,000 | 27,000 |1901.............- ee 14,050 41,500 
A e od QD DE | 6,000 | 18,000' 1902............. eee 15,104 | 84,335 
r E deti agers A E AA 8,938 76,908 
I808 LL uno e CE Ds 8,312 | 23,990 ; 1904 och oio eno re ene 31, 924 74, 600 
o MN MN | — 13,000! 39,000 | | 


——————————————————————— — o ———— — 


H. Doc. 21, 59-1——64 
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GARNET. 


PRODUCTION. 


The production of abrasive garnet in the United States during 1904 
amounted to 3,854 short tons, valued at $117,581, as compared with 
3,950 short tons, valued at $132,500, in 1903, a decrease of 96 short 
tons in quantity and of $14,919 in value, due to the smaller production 
of North Carolina corundum, such as has formerly been mined at the 
Sugar Loaf mine of Jackson County and put on the market as * ruby 
corundum.” The average price of the 1904 production was $30.51 per 
ton as against $33.54, the average price per ton of the 1903 production. 
The 1904 production of garnet was obtained from New York, Penn- 
sylvania, and North Carolina, given in the order of the importance of 
their productions. 

In the following table are given the quantity and value of the 
abrasive garnet produced in the United States since 1894: 


Production of abrasive garnet, 1894-1904. 


i 


Year. Quantity. | Value. ' Year. ` Quantity. | Value. 

Short tons. | ! Short tons. 
IM —— M (Ó 2, 401 $90,060. | 1900 ¿o .conicins rrr hn 3,155 S125, 475 
A Neue ee oe oe aes 3,325 20.000. IO ea 4, 441 155, 100 
INS Lo iii AN | 2, 686 GS S77 AA eR xeEXA S RA GS 3, 926 132, 823) 
TIM ES 2,54; 80,853 TOO A dere tes AER PRI 3, 950 | 132, 0 
IRR NEP | 2,967 ' 86,850 | 1904... Lesser | 3,8594 — 117,581 
1509. 5 iss d Ge int ues e Dac dS 2,765 98, 325 | 


| E j | E 


Previous to 1900 a certain portion of the North Carolina product 
was not included in the garnet statistics, and this will account to some 
extent for the decided increase in the production since that vear, for 
in reality there has been a close agreement in the quantities of garnet 
produced from year to year. 


CORUNDUM AND EMERY. 


PRODUCTION. 


Although the demand £or corundum and emery has been constantly 
increasing from year to year, this demand has not been met by a 
domestic production of these abrasive materials, but by the importa- 
tion of foreign emeries and corundums and by the manufacture of 
artificial corundum. Since the discovery of the Canadian corundum 
deposits there has been a constant falling off in the production of 
corundum and emery in the United States, notwithstanding the dis- 
covery of the deposits in Montana. North Carolina and Georgia, 
which were the first States in this country to produce corundum and 
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which for many years produced all of the corundum used in the United 
States (emery being excepted), furnished but little of the 1904 produc- 
tion. This production amounted to only 1,932 short tons, valued at 
$57,235, as compared with 2,542 short tons, valvoa at $64,102, in 1903, 
a decrease of 610 short tons in quantity and of $6.867 in value. A small 
part of this production was due to corundum obtained from Montana 
and North Carolina. The emery was obtained principally from New 
York and Massachusetts, with a small quantity reported from Kansas. 
Whereas formerly the Chester, Mass., deposits largely exceeded the 
production of the Peekskill, N. Y., deposits, the reverse is now true, 
and the production of the latter State is nearly three times that of the 
former. | 

The following table gives the total quantity and value of the corun- 
dum and emery produced in the United States since 1880: 


Annual production of corundum and emery, 1881-1904. 


Year. Quantity. | Value. Year. Quantity. | Value. 
Short tons. Short tons. | 
A 3 o ac REN BOO: | 380.000 || 1898 ,iioaso vaso e whruREE Vor A 1,713 | $142,325 
IE Loaiseqét Ak oS dogs t RRR 500 80,000 11 1808s eoa Ve s eO RRERS 1, 495 95, 906 
IAE cise de ke PARRA Soo TT BET 305 000 T 3L adria 2,102 | 106,26 
Hid caos. itas Ce APTE SUR | 600.| 108,000 11 rociero 2,120 | 113,246 
RA PB | TOO MA cenar REX ERE 2,165 | 106,574 
To. do el CEA AAA 4,064 | 275,064 
N PEE TPAS TERT BOE I 408.000 7] 1800 AA ae a 4,900 | 150,600 
JI A A QUSE eae 58. IR AAA 4,305 | 102,715 
A E 2:245 | 105,007 1 3901. eese curd 4,305 | 146,040 
IM. Sco EA AREN LOÀ) 36 5d HUE rro 4,951| 101,605 
ES, LOL a 2,247 | 90,230 | TM ad ote EPA 2,542 | — 64,102 


IM ideo nica ir e avs 1,771 | 181,300 | 1904 ........................ a 1,932 57,235 


— ——————————————M— — —M———————— — 


aIncludes a small quantity of feldspar produced in Minnesota; see Feldspar. 


IMPORTS. 


There continue to be imported into the United States emery and 
corundum largely in excess of the home production, and in 1904 
these imports were valued at $260,494 as against $321,569, the value 
of the 1903 imports. The following table shows the quantity and 
value of emery and corundum imported into Mie United States from 
1867 to 1904, inclusive. 
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Emery and corundum imported into the United States, 1867-1904. 


: Other 
Grains. Ore and rock. od 9r rd Total 

Yeur ending— tures. | value. 

Quantity. | Value. | Quantity. | Value. | Quantity. Value. Value. | 

June 30— Pounds. Long tons. Pounda. 

i v E x ——Ü 428 | $14,373 924,431 | $33,131 |........ $52, 504 
A eee E 85 4,531 | 884,286 | 33,549 |........ 38, 080 
A osetia EEEE ET 964 | 35,205 924,161 | 42,711 |........ 77,916 
A A ee tanaces 742 | 25,335 644,080 | 29,531 |........ 54, 866 
y A PEA ARA: 615 | 15,870 613,624 | 28,941 |........ 44,811 
A A MORIR 1,64, 41,321; 8,977, 36,103 |........ | 77,424 
1873 IN 610,117 | $29,706 155 | 926,065 343,828 | 15,041 | $107; 70,919 
Lyr A 331,580 | 16,216 1,281 | 43,886 69, 890 2,167 97 | 62.366 
1875 ........... 487,725 | 23,845 961 | 31,972 85, 853 2, 990 20 | 58,327 
U 885,246 | 18,999 1,395 | 40,027 77, 382 2, 533 94 | 61,653 
1877 toos eur 343,697 | 16,615 852| 21,964 96, 351 8,603 |........ 42, 182 
1878 EP 334,291 | ` 16,359 1,475 | 88,454 65, 068 1,754 34 | 56,601 
rr REESE 496,633 | 24, 456 2,478 | 58, 065 133, 566 4,985 |........ 87, 506 
Ns iia 411,340 | 20,066 3,400 | 76,481 223, 855 9, 202 145 | 105, 894 
o PPP 454,790 | 22, 101 2,884 | 67,781 177,174 7, 497 53 | 97,432 
AN 520,214 | 25,314 2,765 | 69, 482 117, 008 8, 708 241 | 98,695 
1883 ..........- 474,105 | 922,767 2,447 | 59,282 93, 010 3,172 269 | 85.490 
1884 ........L.. 143, 267 5, 802 4,145 | 121,719 513,161 | 21,181 188 | 148, 890 
1885 ..........- 228,329 | 9,886 2,445 | 55,368 194,314 | 8,789| 757 | 74,800 

December 31— 
1886 ..........- 161,297 6,910 3,782 | 88,925 365,947 | 24,952 851 ! 121, 638 
sc 367,239 | 14,290 2,078 | 45,033 | a144,380 6,796 | 2,09 | 65,209 
IBNB icii 430,397 | 16,216 5,175 | 93,287 e eost sete 8,743 | 118, 246 
180 ........... 503,347 | 18,937 5,234 |. RB TT A, AA 111,302 | 218, 966 
1890 An 534, 968 | 20,382 3,867 | 97,939 |............ eee ere | 5,046 | 123, 367 
1891 ........... 9,658; 3,729 2,530 | AA eere NONU 71,302 
1892 ....... s. 566,448 , — 22,586 5280. 95,625 ............|.-..- e | 2,412 | 120,623 
1893 ........... 516,953 ! 20,073 5,066 | 103,875 ............].........- 3,819 | 127,767 
1894 ........... 597,713 — 18,645 2,804 | 61,487 |............| ........- 1,841 | 71,973 
1895 ........... 678,761 | 25,066 6,803 | 80,386 .........l. seen 21,586 | 133,038 
1896 ........... 755,693 | 23,493 6,389 3119 098-1. A d enstinn liessa 148, 231 
1897 ..........- 539,176 | 20,665 5,213 | 107,655 |......... es | eee | 2,211 | 130,531 
1898 ........... 577,655 | 23,320 6,547 | 106,269 |............].....- eese 3,810 | 133, 399 
1899 ........... 728,299 | 29, 124 7,435 | 116,493 |.....ooccoccoloccncon..» , 11,514 | 157,131 
1900 ........... | 661,482 | 26,520 11,392 | 202,980 |..........L.] eese esse ` 10,006 | 239,606 
LU MPO ! 1,086,729 | 43,217 12,441 | 240,856 l....oooccccolocccnccco. 10,926 | 29, 999 
1902 rin 1,605,737 | 49,107 7,157 | 151,959 |. .oooccconcoloconccccos 13,776 | 214,842 
1903 ........L.. 3,595,229 | 109,272 10,884 | 6194, 468 |........L.-. | eeeeeeee- 17,829 | 321,569 
1904 ........... 2,281,193 | 109,772 7,054 |¢138, 981 |.....2..... |... seen ' 11,721 | 260, 424 


aTo June 30 only; since classed with grains. 


b Including emery rock valued at $5,485. 


¢ Including emery rock valued at $7,338. 


CANADIAN CORUNDUM. 


The production of Canadian corundum in 1904 amounted to 919 short 
tons, valued at $101,050, as compared with 916 short tons, valued at 
$02,940, in 1903, an increase of 3 tons in amount and of $8,110 in 
value. Over two-thirds of this production was shipped to the United 
States. The corundum mill of the Canada Corundum Company, which 
is the largest producer of Canadian corundum, has been greatly 
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increased during the last year, and the company expects to increase 
lts production largely during 1905. Because of improved machinery, 
it has reduced the price of corundum to from 44 to 54 cents per pound, 
thus making it a stronger competitor of emery than ever before. With 
this reduction in price, this corundum should be able to compete 
with emery and to replace much of the emery that is now being used. 
In the following table are given the quantity and value of the pro- 
duction of Canadian corundum for the years 1901 to 1904, inclusive: 


Production of Canadian corundum, 1901-1904. 


, Year. Quantity. | Value. 
Short tons. 
190] 222i esee ui ER da EON xU a Kee EH deba ace Ea 434 $47,710 
A a d RE A ANS eua EN CIE 805 85,616 
D008 ic cde eee A A DAL EE HUE E ME 916 92,940 ° 
LIO —————— ——————————— ——— Cn 919 101, 050 
FELDSPARE. 


There was a very small production of feldspar from the Minnesota 
locality which was opened several years ago when the feldspar was 
supposed to be corundum. It is doubtful whether a sufficient use can 
be made of this feldspar as an abrasive to warrant any large expendi- 
ture in developing these properties. The production is included under 
that of corundum. 


ARTIFICIAL ABRASIVES. ° 


The abrasive materials included under this head are carborundum, 
crushed steel, alundum (artificial corundum), and adamite. Of these 
artificial abrasives, carborundum and alundum are manufactured in 
the largest quantity and are of the greatest value. The total produc- 
tion of these artificial abrasives in 1904 amounted to 11,870,380 pounds, 
valued at $830,926, or over one-half the value of the production of 
natural abrasives, which was $1,406,851. 


CARBORUNDUM. 
PRODUCTION. 


The production of carborundum in 1904 amounted to 7,060,380 
pounds, an increase of 2,300,490 pounds, as compared with the pro- 
duction of 4,759,890 pounds in 1903. This is the largest production 
in any year since the beginning of the manufacture of this abrasive 
and illustrates the increasing demand for it. With the exception of 
one year, 1902, there has been a continual increase from year to year 
in the production and use of carborundum, and in that year the 
decrease was due to a scarcity of supplies used in the-manufacture of 
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the carborundum. This increase in the production and use of carbo- 
rundum is well brought out in the following table, which gives its 
production since 1892, when it was first put on the market. Its value 
now varies from 8 to 10 cents per pound. 


Production of carborundum, 1892-1904. 


Year. Quantity. Year. | Quantity. 
Pounds. Pounds. 
180] = oe era qus RR ex EE VR RE PEE 1,000. |. 1890. aie uesoes eun tug pO ep Dues. 1, 741, 245 
A Exe Eh REPOS Nd docu 15; 200. 1 19004. das 2, 634, 900 
18015 S coo diss eteva S ada ades p 52, 200: 19012 zo etic ease ir SOUPE 8, 838, 175 
ISO s a les ute aid wg a uites LO 000: 1) 1902 55: ore Sea RE XXX Rd ane tale 3,741, 500 
A T 1,207,800 || 100 rara 4,759, 890 
VI a da 45206, 400 11-10 2. coords 7, 060, 280 
TI ar 1, 447, 200 


CRUSHED STEEL. 
PRODUCTION. 


The production of crushed steel in 1904 amounted to 790,000 pounds, 
valued at $55,300, which is the greatest production in any year since 
this abrasive was first put on the market. As compared with the 
production of 755,000 pounds in 1903, it is an increase of 35,000 
pounds. The average value per pound of crushed steel is 7 cents, the 
prices of the different grades varying from 54 to 10 cents per pound. 
In the following table is given the quantity of crushed steel Produced 
each year since 1898: 


Production of crushed steel in the United States, 1898-1904. 


i 
Year. Quantity. ! 


Year. Quantity. 
Pounds. | Pounds, 
I8US 3 cate E AEE cues eveseeencesies 6602000" | 1909. air oa 135, 000 
IRO io Tu we e ede 675, 000 | A vex aes Ra eia vue d res 195, 000 
E esae cese AG cepe coxa ie RR ea 100,000 i| 1904, as dex ad 790, 000 
A O 690, 000 


ALUNDUM (ARTIFICIAL CORUNDUM). 


The manufacture of artificial corundum from a bauxite which has 
been developed and put on a commercial basis by the Norton Emery 
Wheel Company, of Worcester, Mass., at their plant at Niagara Falls, 
N. Y., has met with great success, and this abrasive, which is known 
commercially as alundum, is giving most satisfactory results. The 
greater part of this material produced by the Norton Emery Wheel 
Company is used by the company itself in the manufacture of its 
various emery wheels, stones, etc. It makes a clean, fast-cutting 
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abrasive, being nearly absolutely free from any kind of impurity, and 
has proved its excellent qualities in actual use. 

There is another artificial corundum that is being used as an abrasive, 
but it is only obtained in small quantity, as it represents a by-product 
in the Goldschmidt Thermit process of the reduction of many of the 
metals. At the present time none of this corundum is made or put on 
the market in this country, but at the German factories where the 
Goldschmidt Thermit process is employed it is utilized as an abrasive. 

It is interesting to note the different colors of this corundum, accord- 
ing to the metal that has been prepared. Thus, in the reduction of 
the mineral chromite to metallic chromium, the corundum, which is 
the slag that remains, is of a ruby-red color, sometimes the crystal- 
lized portion being perfectly transparent; the nickel ores give a blue 
to bluish gray colored corundum; the manganese ores give a light, 
intense yellow to greenish-yellow corundum; and the titanium ores 
give a brownish to brownish-black corundum. The corundum 
obtained in this way is very pure, but somewhat different in texture 
and appearance’ from the corundum obtained by the reduction of 
bauxite by the Norton Emery Wheel Company, inasmuch as the latter 
shows little or no parting planes developed and breaks with an 
irregular fracture, while the former sometimes shows the parting 
planes well developed and at other times breaks with an irregular 
fracture. 

PRODUCTION. 


In 1904 there were 4,020,000 pounds of alundum manufactured, 
only a small portion of it being put on the market in the crude form; 
it was sold at an average price of 7 cents per pound. 


ADAMITE. 


This abrasive, which is a German manufactured product, is used but 
little in this country, and no report could be obtained of the actual 
quantity imported. 


BORAX. 


By CHARLES G. YALE. 


INTRODUCTION. 


Although the entire production of horax in the United States is 
derived from the State of California, there are several borax fields in 
the desert regions of Nevada and in Oregon which have not of late 
been exploited. The so-called **dry lake” or desert region of Cali- 
fornia continues to be the source of the borax supply of the United 
States. In Harney County, Oreg., the Rose Valley Borax Company 
owns certain deposits in the marsh lands, but the mines have of late 
been idle. At Chetco, Curry County, in the same State, is another 
deposit of borate of lime, but no work has been done on it for several 
years. No work is being done on the known deposits in Nevada for 
the reason that the mines in California may be more cheaply operated. 

The first borax produced in the United States was in 1864 at Borax 
Lake, on the margin of Clear Lake, Lake County, Cal., where 12 
short tons were manufactured by the evaporation of the waters of the 
lake. The price obtained at that time was 39 cents per pound, or 
$780 per ton. Before this production, however, Dr. John A. Veatch 
had discovered borax (in 1856) at the Tuscan Springs in Tehama 
County, and also at the mouth of Pitt River, Shasta. County, Cal. 
In that same year he discovered the existence of borax at Borax Lake, 
where the first production was subsequently made. In 1860 the same 
gentleman found traces of borax at Mono Lake, Mono County. In- 
1863 Mr. J. W. Searles discovered borax in Searles Lake, in San Der- 
nardino County, near the Inyo County line. From 1864 to 1868 the 
entire product of the United States came from the waters of Borax 
Lake, Lake County. An artesian well finally diluted the waters so 
that the work became unprofitable. In 1872 a small quantity came 
from Lake Hachinhama, on the opposite side of Clear Lake. The next 
step in the progress of the industry was the working of the saline 
crusts on the so-called dry lakes or borax marshes of the Mohave 
Desert in 1873. San Bernardino and Inyo counties each began to 
have an output about that time. About 1887 operations were sus- 
pended in most of the marsh beds, and not long after work was begun 
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on the colemanite or borate of lime bed in San Bernardino County, 
from which source most of the borax of the United States has since 
been derived. The saline deposits of California have been fully 
described by Mr. Gilbert E. Bailey, of the California State Mining 
Bureau, and more briefly by Mr. M. R. Campbell, of the United States 
Geological Survey.” 

PRODUCTION. 


All the output of borax in the United States continues to come from 
California, and the larger proportion from the extensive colemanite 
deposits in San Bernardino County. The total product for the year 
1904 amounted to 45,047 tons crude, valued at $698,810. Of this 
amount 38,000 tons, valued at $508,000, came from San Bernardino 
County, Cal., the remainder coming from Ventura and Inyo counties. 
In 1903 the returns gave an aggregate production of crude amounting 
to 34,430 short tons, valued at $661,400. "The production in 1902 was 
17,404 short tons of refined borax, valued at $2,447,614, of which 862 
short tons, valued at $150,000, were stated to be boric acid, and 2,600 
short tons of crude borax, valued at $91,000, a total of 20,004 short 
tons, valued at $2,538,614. 

In the chapter on this subject in the report for 1902 the aggregate 
production was rated chiefly on the basis of the refined material, which 
amounted to 17,404 short tons, valued at $2,447,614. "This accounts 
for the apparent discrepancy shown in the figures of the three preced- 
ing years, in which the tonnage was greater but the valuation less than 
half that of 1902. 

In the process of manufacturing borax and boracic acid, it takes 
from 2 to 4 tons of crude borax to make 1 ton of pure anhydrous 
boracic acid, depending on percentage of the ores handled. When the 
crude borax is taken to the refinery, soda is added, largely increasing the 
weight, and when to the cost of the soda are added the costs of labor, 
freight, management, etc., a crude mining product worth at the mines 
from $15 to $40 a ton becomes a manufactured product worth on the 
market from $120 to $140 a ton. When mined and shipped, none of 
the mineral is pure borax, and about six-sevenths of the total is only 
25-cent ore, the other seventh being more or less concentrated, but not 
refined. The miners themselves agree that in calculating the quantity 
and value of the production for statistical purposes the crude material 
only should be considered. The costs of refining vary with the proc- 
ess, Just as costs of mining vary with character of the deposits and 
with distance of haulage to railroad stations, plus the consequent 
freight expenses. Hence in the following table the tonnage for 1903 
and 1904 is that of the crude material and the value is the “spot” 

«Bailey, G. E., The saline deposits of California: Bul. California State Mining Bureau No. 24, 1902. 


Campbell, M. R., Reconnaíssunee of the borax deposits of Death Valley and Mohave Desert: Bul. 
U. 8. Geol. Survey No. 209, 1902. 
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value at the mines, though this shows an apparent but not a real fall- 
ing off in aygregate value from the years preceding. 

The statistics of production of borax in California from 1895 to 1904, 
inclusive, are given in the following table: 


Production of borax in California, 1895-1904. 


[Short tons.) 


| 
Year. Quantity. Value. | Year. Gait. Value. 
1595........ oe LEER AA Unete 5, 959 | $596, 900 | 1900 p daa 25,837 | $1,013,251 
D. cantas tinte dl 6.754 | 675,400 | Cn MAECEN 23,231 | 1,012,118 
ae ee 8,000 | 1,080,000 IU C e E 420,004 | 2,538,614 
TRON A NS SORT ERES 8, 000 | 1,120,000 , 1903 ........................ | 534, 430 661, 400 
1. s EON ossicles 20,357 ! 1,139,882 | 1901. ooo ecco Die us b 45,647 698, 810 
a Refined product, including 2,600 short tons of crude, valued at $91,000. b Crude product. 
IMPORTS. 


The following table gives the imports of borax and borates into the 
United States from 1867 to 1904, inclusive: 


Importa of borax and borates into the United States, 1867—1904. 


[Pounds.] 
Born tes. calcium, 
i Borax. i ge ee pene Boric acid. 
Year. um borate). 
Quantity. | Value. | Quantity. | Vame. | Quantity. | Value. 
A E PUDOR as 49,652 | $6,001 5,672 | 711 770, 756 73, 396 
1865 Locros asd E E qe: 79,183 | 10,127| — 22,293| 2,985 | 243,993! — 22,045 
ILL MC EA 89,695 | 12,799 54,822 | 8,011 | 998, 033 109, 974 
Lp MM "PT 97,078 | 14,511 2, 616 322 1,160,145 173, 806 
y yo Ee eee M M HEN 131,927 | 20,705 5i 1! 1,204,019 185, 477 
| rp EMEND RUPEE NE MS 35, 542 6, 288 22, 500 8,000 | 1,102,974 191,575 
O es 9, 284 2,152 Nil. Nil. 1,222,006 255, 186 
Cy A COME 3, 860 1,253 Nil. Nil. 233, 955 | 52, 752 
Lo A EEEE 5, 153 1, 224 588 78 | 41, 742 | 6, 280 
I8 cetus E Y 3, 145 691 Nil. Nil. | 137,518 15, 771 
ivy NUNC ee CUN 3, 500 676 55 12! 107,408 11,231 
UBT A EEEE 3, 492 514 256 61 22, 839 651 
A ibn iue esae 3, 472 490 Nil. Nil, — 306,462 21, S88 
O cu orsi es 15, 278 2,011 22,122 742 243,723 | 18, 473 
LG NNNM 4, 136 865 Nil. Nil. | 187,058 15,771 
I € 10, 664 3, 062 Nil | — NiL' 535,335 | — 71.343 
o A II oa eade E 5,611 1,359 Nil. | Nil — 4,321,432 580, 171 
o —ÓÓ—— ces 7,332 1,691 142 : 34 44,512 | 4, 494 
o RNC TR RENE 240 41 Nil. | Nil. | 48,517 | 4,035 
O A Qu A AS 4, 1 | 430, 655 26, 238 
A LP cH RP EN 33 4 376, 1S4 19, NND 
C NER ERROR ERAN. DEEP UM 455 3R ASTTIT 26,3% 
D ccn A E ETTE | Ni | — NiL; 676,736 | 36,514 
O RUN IAM PONES NUMMUS 29, 608 , 800 867, SUL 43,907 


T MANU aed A DUMONT 414,101 | 17,081. — 666,765 11,019 
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Imports of borax and borates into the United States, 1867-1904—Continued. 


Borates, calcium, 


Boric acid. 


701, 625 | 


Quantity. | Value. 


Borax. | anqeodium (erads 
Year. um borate). 
Quantity. | Value. | Quantity. | Value. 

A A PAPA 40 $6 
NBS — — E 11, 230 $1, 827 543, 967 13, 659 
A A ade Cel swe oaideusan 1,812 225 441, 066 11, 427 
DEt a PEE E nU 612, 730 26,429 | 4,234,261 | 105, 604 
A aeai a e us eie 11,376 796 | 4,307,100 | 104, 961 
IB A E ix ue 19, 087 1,128 | 5,204, 612 79, 268 
IBS. Lc arcade c RES UE EVE EUUE SEE ES 10,232 962 | 4,235,856 92, 108 
jos —Á— —— ——— M P 51,221 8, 606 42, 165 2,979 
AAA tos iie HE 278, 706 9, 997 58, 294 4, 806 
MOOD ——————— — 945, 045 20, 643 108, 700 9,411 
j'me 684, 537 20, 795 186, 807 12, 002 
Ee Tn P E E E E 68, 978 5, 727 146, 654 13, 280 
A AN 153, 952 10, 569 6, 630 


WORLD? PRODUCTION. 


$39, 418 
771,775 | 40,568 
298,990 | 19,282 
925,158 | 42,056 
565,769 | 21,899 
682,002 | 20,560 
473,251 | — 17,436 
725,005 | 26,629 
822,907 | — 30,439 
698,619 | 28,011 
708, 816 | 27, 658 


The following table gives the production of borax and boron com- 
pounds in the principal countries of the world from 1896 to 1903, 


Peru Turkey. 
Calcium | Pander- 
borate.b | míte.d e 


1,179 12, 626 
11,850 11,375 
7,178 (d) 
7, 688 (4) 
7, 080 (d) 
4, 156 (d) 
5,065 | ` (A) 
e2, 684 (A) 


inclusive: 
The world’s production of borates, etc., 1896-1908. 8 
(Metric tons.] 
United Ital 
Bolivia. | Chile. Ger- 
Y ear. DOMI Calcium | Calcium paue, many. Eo d. 
borate. borate.b | borate.b Boracite. crude 
ee EEE | ——————————————  —_—_—_zIIMMI¿ |—————M > A | ——— ————— | — € —À—Ó 
1896 roe erano 12,310 |.......... 7,486 840 184 2,616 
1897. 5. cee eres. 17,600 |.......... 8, 168 280 198 2,704 
AA 13,911 |.......... 7,034 194 230 2, 650 
1699 A 21,834 |.......... 14, 951 250 183 2,674 
OO coo 26,987 |... 13,177 224 232 2, 491 
E MAA 30,771 3, 065 11, 547 162 184 2, 558 
IU occ 49, 725 593 14,827 (e) 196 Y 2,763 
1908 A 31,235 1,206 | 915,784 |.......... 159 2, 583 
a From official reports. 
b Exports. 
€ Fiscal years. 


d'Total exports 1897-1901 amounted to 43,851 tons, valued at £789,318. 


e Incomplete. 


of 
g Includes 2 tons of borax. 


h Annual output estimated at about 9,000 metric tons. 


NM tion, 375 tons refined borax and 238 tons refined boric acid, all from 12 mines in Province 
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REVIEW OF THE BORAX INDUSTRY DURING 1904. 
CALIFORNIA. 


From this State comes practically all the borax and boric acid pro- 
duced in the United States. The deposits are situated in the following 
localities: 

Ventura County.—The Frazier Mountain deposit in Ventura County 
is owned by the Frazier Borate Mining Company, controlled by the 
Stauffer Chemical Company, of San Francisco. The colemanite is 
shipped by traction engine from the mine to the railroad and thence 
by rail to San Francisco, where it is refined into borax and boric acid. 
The ore is considered very high in boric acid contents. The Colum- 
bus Borax Company also owns a deposit near Griffin, Ventura County, 
which began to be productive in 1904. This company does not refine 
its own product. 

San Bernardino County.—In the section around Daggett and Borate, 
San Bernardino County, several deposits are being worked. The 
principal of these are those of the Borax Consolidated (Limited), or 
old Pacific Coast Borax Company, and of the American Borax Com- 
pany. The principal source of borax in this Calico and Daggett region 
of San Bernardino County has thus far been a vein-like deposit of 
calcium borate of the variety known as colemanite. The chief bed or 
vein in this deposit is found from 5 to 8 miles east of the old silver- 
mining town of Calico. However, the so-called ‘‘mud deposits” are 
becoming more and more productive every year. 

The main deposit of the Borax Consolidated (Limited), known as 
the ‘‘Calico deposit,” is that from which by far the largest portion of 
the product of the United States is derived. This deposit is not found 
in well-defined ledges, but in pockets which may develop into very 
large deposits. The mining has not been carried on to any consider- 
able depth—not more than 500 to 600 feet. Several times the prop- 
erty has been reported by the miners as worked out, but almost every 
time larger bodies of ore than the previous ones have been found. 
The ore found is a borate mineral called ** colemanite,” after Mr. Wil- 
liam T. Coleman, the pioneer borax producer on the Pacific slope. 
The ore varies in percentage of boric acid contained, but is seldom 
shipped unless it averages 35 per cent or more. Any lower grade is 
calcined at Marion, where the concentrating plant is situated. The 
ore not shipped is taken to this plant and there put through a Holthoff- 
Wethey furnace. The mine is considered to be in excellent shape as 
a producer for years to come, though there are unfounded rumors to 
the contrary. At Daggett the company is running its roaster to full 
capacity, though it has never hitherto run to more than half the 
capacity since its installation. 
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The American Borax Company, at Daggett, is next in importance 
in point of annual production to the Borax Consolidated. The works 
are at Daggett and are connected by rail with the mine 7 miles distant. 
The ore is a borate of lime, varying in boric acid contents from 7 to 30 
per cent, and is treated by a special process invented by Mr. Henry 
Blumenberg, jr. The resultant material is shipped to the Brighton 
Chemical Company, New Brighton, Pa., and is there converted into 
borax and refined boric acid. This company has encouraged others 
owning low grade properties in that section, and doubtless other 
properties will be developed. lt is stated that the company now has 
ore blocked out to last for fifty years. It is now producing from 
these low grade ores a carload of boric acid every five or six days. 

The Columbus Borax Company owns z mine 5 miles south of 
Daggett, but is at present only operating the deposit it owns in 
Ventura County. 

The mines of the Palm Borate Company (formerly the American 
Board of Promotors Boracic Acid Company) are 64 miles from Dag- 
gett. The property is being developed, but no crude ore was sold in 
1904. The plant will be in operation by the end of 1905. The com- 
pany owns 6 patented claims, ou all of which more or less work has 
been done. The ore is a borate of lime in a clay formation. The 
boric acid was probably formed in the bed of a lake and tilted up 
during some upheaval of the earth's surface. 

Inyo Count y.— The Western Borax Company owns a deposit near 
Dig Pine, where borax is being produced from marsh dirt or mud 
containing from 8 to 10 per cent of borax. All the product is the 
result of concentrating and crystallizing the, borax, which is found 
mixed with large quantities of earth. 

In Death Valley, in the same county, are large deposits controlled 
by the Borax Consolidated (Limited). Very little work has been done 
on them comparatively, as they are being held in reserve. The deposit 
in Ash Meadows has been developed in case of failure of the mines at 
Daggett, and will shortly be connected by rail with a transcontinental 
railroad. 

There are small deposits and prospects of borax along the Mohave 
Desert and adjoining the Death Valley region, but most of them are 
of low grade. Doubtless some of them will be utilized before very 
long, however, as the advance made in the utilization of low-grade 
ores or muds within the last few years has been surprising, to say the 
least. "Three years ago working these ores was supposed to be impos- 
sible, but now large quantities of boric acid are derived from them in 
San Bernardino and Inyo counties. "These low-grade deposits, so long 
overlooked by the companies controlling the richer deposits. will from 
this time on become a factor in the annual production. 

The cost of production in this country depends almost solely on the 
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labor, which is often very unsatisfactory, experience proving this item 
to amount to about 60 per cent of the total cost. Another drawback 
to the borax industry is the uncertainty as to the duty, as, with labor 
forming 60 per cent of the total cost, no one can produce borax in 
this country with labor at $3 per day and compete with foreign coun- 
tries, where the cost of labor is so much less. Furthermore, the 
transportation charges are such that, if the duty be in any way tam- 
pered with, the mines in the distant desert regions of California can 
not expect to ship their product 3,000 miles to an eastern seaport over 
several railroads and compete successfully with a product which is 
shipped by sea. 

The refiners of borax in the United States are: Borax Consolidated 
(Limited), Bayonne, N. J.; Pfizer & Co., Brooklyn, N. Y.; Brighton 
Chemical Company, New Brighton, Pa.; Thos. Thirkelson & Co., 
Chicago, Ill.; Stauffer Chemical Company, San Francisco, Cal. 

The refining of borax is held more or less as a trade secret. The 
materials mainly used in the different refineries are borate ores, boric 
acid, or crude borax, which are mixed with soda ash and sodium bicar- 
bonate in various proportions and boiled and allowed to crystallize. 

As already stated, it has been considered proper to give the figures 
of production in terms of the crude material for the sake of uniformity. 
The cost of crude varies very materially with the different producers, 
owing to local conditions, longer or shorter hauls to railroad, etc. 
While some producers may deliver their crude to the railroad at a 
profitable valuation of, say, $15 per ton, the value at that point to 
others is as high as $40 per ton. Some of it is also semirefined or con- 
centrated before shipment up to even higher values, being subsequently 
fully refined at points distant from those of production. Some pro- 
ducers bring their product up to a higher percentage than others before 
shipping. Some high-class crude ore is shipped directly to the refin- 
eries and some 1s a roasted or semirefined product. 

For description of the various localities in the different counties of 
California where borate minerals have been found, the reader is referred 
to the bulletin by Mr. G. E. Bailey on the saline deposits of California, 
already cited on a preceding page. 


USES. 


The following are some of the more common uses of borax: When 
melted at a high temperature, it has the property of dissolving metal- 
lic oxides and of forming transparent colored glasses. By this means 
the various metallic oxides may be distinguished in the flame of the 
blowpipe in laboratory work. The property of dissolving metallic 
oxides makes it useful in soldering and brazing metals, as it renders 
the surfaces to be joined clean, so that the solder runs and fills the 
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joint between them. In welding metals it ls used as a flux. In assay- 
ing gold and silver ores borax is used in the crucibles or scorifiers to 
dissolve and remove base metals from the metallic lead button holding 
the gold and silver of the samples tested. It is used also as a flux in 
melting gold, silver, and other metals. Of late years it has been 
extensively used in the manufacture of porcelain-coated ironware 
known as granite ware. 'lhe manufacturers of granite ware and of 
enameled bath tubs are extensive consumers of borax. It is very 
largely used in the manufacture of pottery and earthenware as a glaze. 
It is a constituent of the strass or paste used in the manufacture of 
glasses and enamels, and is the basis of artificial gems. It is largely 
used in making the hard, tough grades of glass and the vitrifiable 
pigments for stained glass and for encaustic tiles. 

On account of its cleansing qualities, borax is extensively used in the 
household in the form of borax soaps. When powdered, its detersive 
qualities make it useful in the home and in the laundries for washing 
textile fabrics. In solution it is used for cleansing the hair, and it 
forms part also of numerous cosmetics. Cotton goods saturated with 
a solution of borate of ammonia and then dried are rendered to a certain 
extent noninflammable. It is utilized as a mordant in calico printing 
and dyeing and as a substitute for soap in dissolving gum out of silk. 
Guignet green, a beautiful pigment used in calico printing, is a borate of 
chromium. A varnish made of one part borax with five parts shellac 
is used in stiffening felt hats. With casein, borax forms a substance 
which is used as a substitute for gum arabic. 

A solution of borax in water may be mixed with linseed oil and used 
for cheap printing. Painters also use a solution of borax as a solvent 
for shellac. Borate of manganese has been utilized as a drier for 
paints, oils, and varnishes. Borax is extensively used in tanning 
where wools and furs are treated, as it cleanses, softens, and prevents 
the hair from falling out. In the household, it is utilized to drive 
certain insects away, its presence being specially obnoxious to cock- 
roaches and ants. Borax is very extensively used in preserving foods, 
more particularly canned beef, ete. 

In medicine, according to the United States Dispensatory, borax is a 
mild refrigerant and diuretic. A solution is used as a mild antiseptic. 
The list of medical preparations into which boric acid and borates enter 
and form a part is a long one. In chemistry and metallurgy the 
barates are used in very many ways. With the gradual cheapening of 
the product in recent years many new uses for it have been found. 


TECHNOLOGY. 


In handling colemanite in the Calico district, San Bernandino County, 
Cal., the ores that are not shipped without preluninary calcination 
are taken by the Borax Consolidated (Limited) to their concentrating 
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plant at Marion, about 6 miles from their mines, and are then put 
through the Holthoff-Wethey furnace. The ore is simply heated, or 
mildly roasted, and the borate mineral falls to & powder, the silica, 
lime carbonate, and other gangue matter being scraped away. The 
powder or flour is allowed to cool, and is then sacked like the crude ore 
and shipped to Bayonne, N. J., to be boiled with sodium carbonate to 
form borax. It takes from 2 to 4 tons of low-grade ore to make a ton 
of roasted ore, which assays 45 per cent, or more, of boric acid. The 
pandermite, which is associated with the colemanite in small layers, is 
generally lost if put through this roasting furnace, as it will not fall 
to powder like the colemanite, and it either goes out with the gangue 
matter or melts into a greenish glass, provided there is enough fluxing 
matter present. 

At Bayonne the machinery is driven by sets of independent motors. 
The erude colemanite reaches these works in sacks, as shipped from 
California. It is first coarse crushed on the ground floor of the works 
and is then conveyed to a Griffin mill, which reduces it to the fineness 
of flour. It is then carried by a screw conveyor to the foot of an ele- 
vator, which raises it to the first floor, where it is dropped into a 100-ton 
tank; a proper quantity of sodium carbonate is added and the whole 
is boiled with water. After boiling, the solution is drawn intosettling 
tanks on the second floor and the clear solution is run back to crystal- 
. lizing vats on the first floor. The sediment is raised by centrifugal 
vats on the first floor into a filter press of 50 pounds per square inch; 
the pulp receives finally, however, double that pressure. The liquor 
drawn from the press flows back to the settling tank and the refuse 
cakes are rejected. 

The crystallizing vats are of sheet iron, 20 feet long by 6 feet wide 
and 6 feet 6 inches deep. Two-inch iron pipes are laid across the tops 
of the vats, from which wires 5 feet long and 0.25 inch in diameter 
hang into the vats. As the solution cools, the borax crystallizes upon 
the wires and on the sides and bottoms of the vats. After the crys- 
tallization, the mother liquor is pumped out and used again as a 
solvent, and the borax crystals are removed. The crystallized borax 
is raised to crushing rolls and screens on the fourth floor and there 
sorted into three sizes, viz: (1) Refined crystals, (2) refined screenings, 
(3) granulated borax. The granulated borax is first dried by hot air 
in an inclined rotary cylinder, and then pulverized in a cyclone pulver - 
izer; then it is caught in dust chambers; and finally it is barreled for 
the market. 

It is found that the borax crystals that form on the wires in the vat 
are pure, but that those on the sides and on the bottom of the tank have 
to be redissolved and refined in order to obtain a product of sufficient 
purity to meet the requirements of the trade. 

Blumenberg process.—The American Borax Company at Dagge't 
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uses the process devised by Henry Blumenberg, jr. His patented 
mechanical sulphur burner was described in this report for the year 
1903. The ore treated is a blue mud, almost hardened into a shale, 
that was once deposited in the bottom of an ancient lake. These muds 
are bluish or grayish in color and no borate mineral is visible to the 
eye. The muds, however, are impregnated with borates of lime and 
carry from 4 to 20 per cent, the average being about 7 per cent. These 
beds have been tilted into nearly a vertical shape by geological dis- 
turbances. The ore is mined by the same methods used in silver and 
gold mining. The material as it comes from the mines is perfectly 
dry, and in this condition is taken to the works, where it is treated as 
follows: 

The ore is first crushed with a rock breaker and then broken by a 
Chili mill into fragments about the size of a kernel of corn. It is then 
conveyed into huge vats about 10 feet in diameter by 30 feet high. At 
the foot of each vat is an iron muffle, of the shape of a heavy cylinder, 
with air-tight doors. Sulphur is placed in this muflle and, after it has 
become ignited, air is forced into the mufile, assisting the combustion 
of the sulphur. The fumes of burning sulphur and the hot air enter 
the vats ata pressure of about 9 pounds to the square inch. The reg- 
ularity of this pressure is all important, as the air must combine with 
the sulphur so as to form sulphurous acid. It must bave sufficient 
.pressure to penetrate the mass of pulp steadily, but not so fast as to 
pass on to the top without the necessary chemical reaction taking place. 
By the time the sulphur fumes reach the top of the vat the work in 
that vat is done. The ore from the vats is leached into large evapora- 
ting tanks, built in the ground out of doors. These tanks are shallow, 
similar to those used in salt making. The bottoms are made of cement 
and are lined with asphalt. The tanks are arranged in series, so that 
as soon as one is nearly full it overflows into the adjoining one, and so 
on through the series. Evaporation takes place rapidly in these out- 
door tanks, owing to the hot sun, the rapidly moving winds, and the 
dry air of the desert. In order to hasten the work, however, evapo- 
rators are used. "These consist of wooden structures about 30 feet 
high, built of lumber, the various floors being about 1 foot apart. 
Windmills are placed on top and these pump the water out on the sur- 
face of the boards, where it trickles down slowly back to the vats. It 
has been found that the amount of water evaporated by these structures 
depends upon the velocity of the wind rather than upon the temperature 
of the atmosphere. 

By the time that the liquid has reached the last of the series of 
tanks and has passed through the evaporator, it has become so con- 
densed that crystals of boric acid settle to the bottom of the tanks. 
When the crystals of boric acid have accumulated sufticiently on the 
bottoms of the tanks, Mexicans, wearing rubber boots, wade in the 
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tanks and push the accumulated crystals up into piles along the edges 
of the tanks. The crystals are then shoveled in long rows on to the 
roadways between the tanks, where they are allowed to drain and dry. 
The crystals of boric acid, when dry, are packed in cases and shipped 
cast. à 

The chemistry of the process is as follows: The sulphurous acid 
formed by the heated air and burning sulphur penetrates the mud and 
breaks up the borate of lime which it contains into boric acid and sul- 
phide of lime. This sulphide of lime would not be formed if the 
material were exposed to the sun; but is formed in the darkness of 
the vats and is dissolved in the waters added to leach the material out 
into the first evaporating tanks. On entering the first tank the liquors 
have a dark, muddy appearance, but as the liquors are passed from 
one vat to the other they become clearer and clearer until, by the 
time they are pumped on top of the evaporators, they are as clear as 
pure water. Sunlight effects a chemical change in the liquors in the 
first tanks. It precipitates the sulphide of lime as a dark sediment, 
while the boric acid remains in solution unaffected. Hence the liquor 
in the last series of tanks is wholly a solution of crude boric acid, and 
when it is evaporated nothing but the crystals of crude boric acid is 
left. The material produced by this process is about 85 per cent 
pure, the rest consisting of water, magnesium, lime, etc. 

Before this process was perfected the method at Daggett consisted 
of boiling the muds with sulphur and steam. By this process sulphuric 
acid was formed instead of sulphurous acid. The borate of lime was 
broken up into boric acid and sulphate of lime (gypsum); the sulphate 
of lime being insoluble remained in the tanks, and the liquor drained 
off contained boric acid. While this process made boric acid, the difti- | 
culty was that it also made sulphates of magnesia and other minerals, 
which came‘off in solution with the acid, injuring its purity and mak- 
ing it more difficult to refine. In the process now used the sulphur- 
ous acid has a greater affinity for the borate of lime than for the other 
minerals, and if the process is stopped at the right time in the vats, 
the other minerals are not attacked to any extent. The fact that the 
sulphide of lime dissolves out with the boric acid and is precipitated 
by the chemical action of the sun in the tanks, enables the material to 
be thoroughly washed, and does away with the use of the filter presses 
which were necessary under the old process. 

The sulphur used is imported from Japan, as it has been found 
impossible to get any in the United States as cheap as this can be 
imported. This sulphur is free from arsenic, a very objectionable 
mineral. The plant at Daggett cost about $250,000, which includes 
buildings, tanks, evaporators, Windmills, ore crushers, sulphur muf- 
fles, engines, air compressors, two gasoline hoists at the mine, railroad, 
and the cost of two shafts about 700 feet deep. 
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While the process is not complicated or difficult of control, the works 
require the constant services of a chemist and two assistants. Crude 
oll is used for fuel in the engines, and costs $1.27 per barrel, delivered, 
which is equivalent to soft coal at $5 per ton. The labor in the mill 
runs night and day, but the force is small. An engineer, a-man at the 
mill, a man at the vats, and two laborers do the work. Labor is used 
outside only in the daytime. One engineer, who is his own fireman, 
handles the train back and forth from the mine. Four Mexicans attend 
to the gathering of the boric crystals. The number of men at the 
mine varies. 

The Western Mineral Company works borate of lime, which varies 
in boric acid contents from 6 per cent to 15 per cent. It is hauled 
down from the mine to the works, and then treated with sulphuric 
acid, which liberates the lime from the boric acid. The pulp is then 
washed, and the wash liquors are run out into a system of solar vats, 
where the intense heat of the desert regions dries away the water; the 
boric acid is then scraped up and sacked. The heat in these vats often 
runs up to 140? in the sun. 

The Palm Borate Company, in treating the ore, destroys the small 
quantity of lime combined with the boric acid by the use of sulphuric 
or sulphurous acid. 'The method of treating ore is burning sulphur 
under pressure of air and driving the fumes to the bottom of large 
redwood tanks (20,000 gallons capacity), in which is the pulverized 
ore mixed with water, undergoing a slow agitation. This makes a 
weak solution of acid that quickly destroys the lime and by the slow 
agitation helps to destroy the boric acid in the water. Afterwards the 
ore is allowetl to settle, and when the water is clear it is drawn off into 
evaporators, and allowed to evaporate in the sun and air. By the use 
of a large framework a very large surface of water can be exposed to 
the atmosphere. ° 

Other processes for the manufacture of boric acid from colemanite 
have been described in previous reports. These include the Moore 
process, hydrochloric-acid process, sulphuric-acid process, Bigott pro- 
cess, and Blumenberg process. 


BROMINE. 


By FREDERICK J. H. MERRILL. 


The bromine industry of the United States, which has assumed 
commercial proportions sufficiently large to make an impression on 
the European market, is based chiefly on salt brines in Michigan, Ohio, 
and West Virginia. 

Although the great deposits of haloid salts at Stassfurt and Leopolds- 
hall in Germany are capable of supplying an almost unlimited market, 
it has remained for the superior activity of American manufacturers 
to attempt to overcome the differences in conditions of production and 
to compete in England, France, and Germany with the Continental 
product. As a result of this, the German manufacturers have felt 
obliged to retaliate by offering their goods in America at a price far 
below that usually current. Hence the price of bromide of potassium 
has fallen from 25 cents to 15 cents per pound. 

Bromine appears in nature combined with various metals forming 
the minerals embolite, bromyrite, and iodobromite; but none of these 
are commercial sources of bromine, which is in America derived 
chiefly from salt brines. 

Sea water contains about 0.06 gram per liter of bromine. At 
Stassfurt and Leopoldshall, in Germany, the mother liquor from the 
processes of extracting the commercial salts contains from 15 to 35 
per cent of bromine. 

Through some chemico-geological incident bromine appears in very 
small quantities in the brines of New York State, so that its produc- 
tion is limited to those areas in which the brines contain it in quanti- 
ties sufficient for commercial purposes. Michigan, West Virginia, 
Ohio, and Pennsylvania are the chief producing States in America. 

The manufacture of bromine was first begun in 1846 at Freeport, 
Pa., but has subsequently been chiefly conducted in certain areas of 
brine production, which are mainly at or near St. Louis, Mich., 
Pomeroy, Ohio, and Malden, W. Va. 

The method of producing bromine is to treat with sulphuric acid the 
residual liquids or bitterns from the processes of salt manufacture, thus 
forming hydrobromic acid, and. from this, to separate the bromine by 
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the use of an oxidizing agent which removes the hydrogen. For this 
purpose either chlorate of potash or binoxide of manganese are used. 

In the United States, in order to extract the bromine, the mother 
liquor is mixed with dilute sulphuric acid which liberates hydrobro- 
mic and hydrochloric acids. The mixture is then heated to a temper- 
ature of 120° F., thus separating the volatile hydrochloric acid from 
the hydrobromic acid, which remains in solution. On cooling, various 
sulphates separate out in crystals. The acid liquor is then distilled 
with sesquioxide of manganese and sulphuric acid. The distillate 
passes into two receivers: the first is empty and receives water, bro- 
mine, bromoform, bromine chloride, and carbon bromide; the second 
contains a solution of caustic soda into which the bromine vapors pass 
and dissolve as bromide and bromate of sodium. This solution is then 
evaporated and the residue is ignited, after which it is distilled with 
sulphuric acid and pyrolusite and yields pure bromine, which is col- 
lected and preserved under concentrated sulphuric acid. This is the 
process in ordinary use in the United States. 

The process at Stassfurt is slightly different, the mother liquor being 
directly distilled with pyrolusite and sulphuric acid. This is known 
as ‘‘ Frank's process." 

The bromine produced in these ways is used by manufacturing 
chemists, who make from it the bromides of potassium, sodium, and 
ammonium used for medicinal purposes and as photographic reagents. 
A small amount of bromine is also used.in the preparation of the coal 
tar colors known as ** Eosine" and Hoffman’s blue. It is employed 
also as a chemical reagent for precipitating manganese from acetic 
acid solution, for the conversion of arsenious into arsenic acid, and 
for detecting nickel in the presence of cobalt in a potassium cyanide 
solution. Bromine may also be used as a disinfectant, when dissolved 
in water. | 

Interesting metallurgical results have been obtained from its use in 
the bromination and bromocyanide processes of gold extraction, which 
may, in a measure, become substitutes for ehlorination and cyanidation. 

The production of American bromine has varied greatly during 
the last twenty-five years. In 1880,the total output amounted to 
404,690 pounds; in 1885, the quantity was 320,000 pounds; in 1886, it 
was quoted at 428,334 pounds; it fell to 199,087 pounds in 1887; but 
with these variations the total output for the twenty-five years has 
amounted to 10,499,625 pounds, valued approximately at $2,887,917. 
For 1904, the total output amounted to 897,100 pounds, valued at 
$269,130. 

Germany furnishes annually about 300 tons of bromine. 


FLUORSPAR AND CRYOLITE. 


By Joseph Hype PRATT. 


FLUORSPAR. 
OCCURRENCE. 


The uses of fluorspar in foundry work and in steel making have 
largely increased the demand for this mineral, but notwithstanding the 
increased demand there have been no new deposits opened during the 
last year or two, and Illinois and Kentucky still continue to be the 
chief sources of supply of this mineral. There has recently been pub- 
lished a report on Lead, Zinc, and Fluorspar in Western Kentucky, 
hy Messrs. E. O. Ulrich and W. S. Tangier Smith.2 The deposits in 
which the fluorspar is found are in Livingston, Crittenden, and Cald- 
well, and in adjacent portions of Christian, Trigg, and Lyon counties 
in the western part of Kentucky, with by far the most of the commer- 
cial deposits in Crittenden, Livingston, and Caldwell counties. Crit- 
tenden County contains the largest number of productive veins and is 
at the present time the largest producer of fluorspar in this State. 
This district is usually considered a minor division of the lead and zinc 
districts of the Mississippi Valley, but it differs from the other dis- 
tricts chiefly in the presence of basic, igneous dikes, in the abundance 
of fluorite and its almost constant association with the lead and zinc 
ores, and in the mode of occurrence of these ores, which are for the 
most part in true fissure veins. These veins have resulted from frac- 
turing and subsequent faulting. The minerals forming the ore deposits 
are galena, cerussite, pyromorphite, sulphur, sphalerite, smithsonite, 
hydrozincite, calamine, greenockite, chalcopyrite, malachite, fluorite, 
barite, calcite, quartz, kaolinite, and anchorite. 

Of the above minerals, those that have been found in sufficient 
quantity to be of economic importance are fluorite, barite, galena, 
sphalerite, and smithsonite. In most cases it is the fluorspar that is the 
chief mineral mined, with the lead and zinc compounds obtained as 
by-products. In many instances the latter are only in very small 
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quantity, and can be considered simply as impurities in the fluorspar. 
In most of the mines that are now operated the ore is still being taken 
from the oxidized zone, and much of it has to be cleaned before it is 
ready for shipment. Undoubtedly with greater depth the veins will 
become more clearly defined and the ores will be cleaner. With better 
transportation and shipping facilities this district should greatly 
increase its output, as the demand for fluorspar will increase if it can 
be shipped at reasonable rates. 

The Illinois deposits have also recently been described by Mr. H. 
Foster Bain, of the United States Geological Survey.” These deposits 
are in Pope and Hardin counties, in the extreme southern portion of 
Illinois. 

The principal mines are near Rosiclaire, Elizabethtown, and Cave- 
in-Rock, small towns on the Ohio River. This area forms the north- 
ern part of the Kentucky-Illinois district mentioned above, and the 
deposits of fluorspar are similar in their occurrence to those in Ken- 
tucky. They have been formed along faulting fissures, the principal 
vein material consisting of fluorspar and calcite. Associated with 
these are smaller quantities of galena and sphalerite, with occasional 
traces of other sulphides, notably those containing copper and anti- 
mony. In this district fluorspar is the only mineral that is now being 
mined. According to his report, Mr. Bain believes that the ores will 
prove permanent in depth to horizons below which it will not be pos- 
sible to work them profitably on account of the present low value of 
the ore. He estimates that this feature will in most cases prevent 
their being worked to a depth greater than 1,000 feet. 


USES. 


The uses of fluorspar have been described in previous reports, and 
they are simply mentioned here. The mineral is graded and prepared 
for market according to the purpose for which it is to be used. Thus, 
the highest grade and purest fluorspar, which does not contain over 1 
per cent of silica and is pure white in color, is used in the glass trade 
for enameling and in the manufacture of chemical compounds of fluor- 
ine. For these purposes the mineral is sold either ground or in lump. 
The next grade of fluorspar, which has as much as 4 per cent silica and 
includes the colored fluorspar, is used in the manufacture of steel on 
account of the great fluidity which it gives to the slag in open-hearth 
work. This is sold in the lump or gravel form. The lowest grade 
of fluorspar, which includes all of the mineral containing over + per 
cent silica and that which is mixed with calcite, is used in foundry 
work. For this purpose the fluorspar gives a much cleaner iron, and 


a Bain, H. Foster, Zinc and lead deposits of northwestern Illinois: Bull. U. 8. Geol. Survey No. 246, 
1905. 
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its demand should be almost unlimited as foundrymen become better 
acquainted with its value for use in their furnaces. 

The prices of Kentucky and Illinois fluorspar are dependent upon 
Pittsburg quotations, which are controlled partly by the importers of 
foreign. fluorspar, as these control almost entirely the eastern trade 
and part of the Pittsburg trade. 


PRODUCTION. 


During 1904 the production of fluorspar was confined almost entirely 
to Illinois and Kentucky, with a very small quantity from Arizona. 
The total production of fluorspar in 1904 amounted to 36,152 short 
tons, valued at $234,755, as compared with 42,523 short tons, valued 
at $213,617 in 1903, a decrease of 6,071 short tons in quantity, but an 
increase of $21,138 in value. This greater value of the 1904 produc- 
tion is due to the comparatively greater quantity of ground fluorspar 
sold in 1904. Of the 1904 production, 16,360 tons, valued at $81,331, 
were sold in the form of lump tluorspar as compared with 30,338 tons, 
valued at $129,971, in 1903, a decrease of 13,978 short tons in quantity 
and of $48,640 in value; 15,421 short tons of ground fluorspar, valued 
at $130,910, were sold in 1904, an increase of 10,186 tons in quantity 
and of $11,864 in value, as compared with 5,235 tons, valued at $52,346, 
sold in 1903. The remainder of the 1904 production, namely, 4,671 
tons, valued at $23,214, was prepared for market but not sold, being 
still held by the producers, and this would make the total quantity of 
lump fluorspar produced in 1904, 21,0831 tons, valued at $104,545. 
The average price per ton reported as received for the lump fluorspar 
was $4.97, which is 69 cents per ton more than the average price of 
$4.28 received in 1903; it is, however, 22 cents less than the average 
price of $5.19 per ton received in 1902. The highest price received 
for lump fluorspar in 1904 was $11.50 per ton, which was for the 
Arizona production; the lowest price recorded was $3.60 per ton, 
which was received for a small portion of the Kentucky product. 
'The two extremes in price in 1903 for lump fluorspar were $11.50 and 
$3 per ton. The lump fluorspar imported into the United States 
affects the market considerably, especially when there is any decrease 
in the demand for this mineral. 

The average price received for the ground fluorspar in 1904 was 
$8.44 per ton, a decrease of $1.55 as compared with the average price 
of $9.99 received in 1903, and a decrease of $1.54 as compared with 
the average price of $9.98 per ton received in 1902. "The prices 
reported as having been received for the ground fluorspar varied from 
$8 to $10 per ton. 

There were 15 producers of fluorspar in 1904, as compared with 12 
in 1903 and with 18 in 1902. These were divided as follows: One in 
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Arizona, 5 in Illinois, 8 in Kentucky, and 1 in Tennessee. Kentucky 
was again the State to have the largest output, which was 19,096 short 
tons, valued at $111,499. This isa decrease of 11,739 short tons in 
quantity and of $42,461 in value, as compared with the production of 
30,835 tons, valued at $153,960, in 1903. The production of Illinois 
fluorspar in 1904 was 17,205 tons, valued at $122,172. Though this is 
a smaller output in quantity than that from Kentucky, it is an increase 
in value, due to a greater quantity of ground fluorspar having been 
produced in Illinois than in Kentucky. This is a large increase over 
the production of Illinois fluorspar in 1903, which was 11,413 tons, 
valued at $57,620, the increase being 5,792 tons in quantity and 
$04,552 in value. There was a decrease in the combined production 
of Arizona and Tennessee as compared with 1903 and 1902. In the 
following table are given the quantity and the value of the fluorspar 
produced in the United States in 1902, 1908, and 1904, by States: 


Production of fluorspar in the United States in 1902, 1903, and 1904, by States. 


1902. | 1903. | 1904. 
State. — EEE SS CEDE 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Short tons. Short tons. Short tons. 
Arizona and Tennessee ............ 628 $6, 872 275 $2, 037 151 $1, 084 
EAN ovile x ERU PEE E 29,030 | 143,410 30,835 | 153,960 19, 096 111, 499 
DETTO PRISCAE a 18,360 | 121,532 11, 413 57,620 | 17,205 122, 172 
Tots aa 48, 018 271,814 | 42, 523 213, 617 | 36, 402 | 234, 755 


The annual production of fluorspar in the United States since 1882 
is given in the following table: 


Production of fluorspar in the United States, 1882-1904. 


Year. Quantity. | Value. Year. Quantity. | Value, 
M LES ~o 
a Short tona. i Short tons. 
1882 cos A aeea 4,000 $20, 000 | bsc cc eee eee ES 7,500 $47, 500 
o OL eed E 4, 000 20,000 | eae n AAEE len 4, 000 24, 000 
TREE A A Ese Ru 4, 000 20, 000 | jS ls 6, 500 52, 000 
E A A pe 5, 000 225 OO IB GA ds 5, 062 37,159 
188SDIlIISV E xi. RECTE RA 5, 000 22,000 1| 1808 cd 7,675 63, 050 
A e E PRI EDenis 5, 000 20,000 i| 1899.5... oo orco bee rn rs 15, 900 96, 650 
]REN ECL Lo e ei LI 6,000 | 30,000 || 1900 ..................- 18, 450 94, 500 
TSN AA Qu Dei Exe 9, 500 45,835 | 1901 2 n eras Ru eee e 19, 556 113, 503 
I890 AAA hae E ER E DER 8, 250 55, 328 | I9 Lo crus A 48, 015 271, 832 
IBUL S act qax E suet E 10, 014 78,330 | 1908 2... ced cade ccs cewsesccue 42, 523 218, 617 
Is 12, 250 89, 000 || 1904 1... cerro 36, 452 234, 7552 
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As is seen from this table, there was a very large increase in the pro- 
duction of fluorspar in 1902 as compared with previous years, this 
being due to the large demand for this mineral in foundries and in the 
manufacture of steel. Although there was a considerable falling off 
in the production of 1904, it was still nearly twice that of 1901 and 
1900. 

IMPORTS. 


As there are no separate statements regarding the quantity of fluor- 
spar in the records of the Bureau of Statistics, it can not be stated 
how much of this mineral is imported and enters into competition 
with the domestic product. During the last year its competition was 
felt to some considerable extent, and, so far as can be judged, the 
importation in 1904 was about the same as in 1903, when it was 
greater than in 1902. 

There is a certain quantity of calcium fluoride produced as a by- 
product in the reduction of the mineral cryolite which is imported 
from Greenland, and its importation determines the quantity of this 
artificial fluoride that is made. It usually amounts to from 3,000 to 
4,000 tons per year, and is used as a flux in open-hearth furnaces, giv- 
ing the same results as the natural fluoride, which occurs as the mineral 
fluorspar or fluorite. 

CRYOLITE. 


PRODUCTION AND IMPORTS. 


The source of supply of cryolite is still from Greenland, the deposits 
being controlled by the Danish Government, which also limits the 
exportation. Although this mineral has been found sparingly at a 
number of localities in the United States, none of these have shown 
any indication of containing cryolite in commercial quantity, and there 
has never been any production of it in the United States beyond a 
few specimens, all that is used in this country being imported. The 
principal use of the imported cryolite is in the manufacture of 
aluminum and sodium salts, and it is in these processes that the cal- 
cium fluoride is obtained as a by-product. 

There was a large falling off in the quantity of cryolite imported 
into the United States in 1904. "This amounted to 959 long tons, 
valued at $13,708, as against 7,708 long tons, valued at $102,879, in 
1903. This is the smallest quantity of cryolite imported into the 
United States since 1871. Since 1885 the importation has, with the 
exception of 1896, been over 5,000 long tons per year, and in 1887, 
1894, and 1897 the importation was over 10,000 long tons per year. In 
the following table is given the quantity and value of cryolite 
imported into the United States since 1871. 
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Imports of cryolite, 1871-1904. 


Quantity. | Value. 


3, 758 
6, 508 


7,390 | 


8, 275 
8, 230 
10, 328 


28,118 ¡ 


103, 529 
91, 589 
97, 400 

106, 029 


110, 750 
110, 152 
138, 068 


i 


Year ending— Quantity. 

¡| December 31— Long tons. 

1888 MCN NR 7,388 

E BREED MENT 8, 603 

| 1890 ainia 7,129 

ge 8, 298 

10D. colle ceo qo ee 7,241 

TRIS S rs e co b LEVE 9,574 

E ooo oes sdb ESA 10, 684 

A A 9, 425 

| bi ista 3, 009 

NW. AO adas 10,115 
NE C AAN 6,201 ! 
| EA 5, 879 | 
1900 oo see Sects tees ape 
"B ovs T 

1900 ateos 6,188 

A 7,708 
Is 959 ! 


Value. 


$98, 830 
115, 158 
95, 405 
76, 350 
96, 932 
126, 688 
142, 494 
125, 368 
40, 056 
135, 114 
88, 501 
78,676 
72,763 


70,886 ` 


85, 650 
102, 579 
13, 703 


GYPSUM AND GYPSUM PRODUCTS. 


By GEORGE PERRY GRIMSLEY. 


PRODUCTION BY CLASSES OF PRODUCT. 


Gypsum reaches the market in the form of crude rock, land plaster, 
plaster of Paris, and wall plaster. The quantity, value, and average 
price per ton of each of these classes and the totals for 1904 and 1903 
are shown in the following table. The total production is estimated 
as crude, but the total value is that of the product in its different forms 
as it first reaches the market. 


Production of gypsum in United States, 1904 and 1908. 


[Short tons.] 


1904. 1903. 
Grade. Average Average 
Quantity. Value. |price per| Quantity. Value. | price per 
ton. ton. 
Crude cria as 56, 137 $61, 234 $1. 09 73,912 $87, 608 $1.19 
Land plaster..................... | 70, 167 142, 490 2. 03 74, 601 154, 945 2. 08 
Plaster of Paris.................. 274,672 882, 262 3.21 264,196 | 1,078, 287 4. 08 
Wall plaster ..................... 390,668 ; 1,698, 339 4.35 478,347 | 2,472,103 5.17 


Total (estimated as crude). 940,917 | 2,784,325 .......... 1,041,704 | 8,792,943 |.......... 


The production of land plaster has been decreasing since 1880, while 
that of calcined plaster has been increasing. In 1880 about 50 per 
cent of the total production was ground into land plaster, while in 1904 
less than 8 per cent was used in this way. The greatest production of 
gypsum recorded in the United States was in 1903. As the advantages 
of hard wall plasters have been recognized by the building trade the 
demand has increased. There were 77,203 less short tons of calcined 
plaster used in 1904 than in 1903, though the increase in 1903 over 
1902 was 208,156 short tons, due to a large extent to the construction 
of the staff buildings for the Louisiana Purchase Exposition at St. 
Louis. The value of land plaster as a fertilizer is a disputed question, 
and it is not as highly regarded by farmers at the present time as it 
was twenty years ago. It is only used in a few localities and in these 
places only in limited amount. It has been replaced by various patent 
fertilizers to a large extent. The production for 1904 showed a 
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decrease from that of 1903, but was greater than that of any other 
year. The gypsum sold crude is ground into fertilizer, sold to Port- 
land-cement mills, shipped to some plate-glass factories where it is 
calcined, and sold to local mills for calcining. A considerable portion 
of the plaster of Paris is used by plate-glass factories for holding the 
plates of glass on the polishing tables, and is shipped to local mills in 
various parts of the country, where it is mixed with dried sand and 
retarder and sold as patent plaster ready to be mixed with water and 
applied to the walls. 

The following table has been compiled to show the progress of the 
gypsum industry during the last fifteen years. The annual production 
and value of the three varieties of gypsum products—crude, ground, 
and calcined—are given, together with the value per ton of each. A 
study of these tables shows a decrease in value per ton of the different 
kinds of gypsum products in 1904 from 1903 and also a decrease in pro- 
duction. The total production is greater than any year except 1903. 
In calcined plasters there has been a steady growth, with a marked 
increase in 1903 during the construction of the St. Louis Fair build- 
ings; but the industry of 1904 represents a steady growth under 
ordinary trade conditions, and its decrease from 1903 is not to be 
looked upon asa decline in the plaster trade. The proportion of crude 
gypsum calcined to the total production of crude gypsum increased 
from 83 per cent in 1902 to nearly 86 per cent in 1903 and to over 86 
per cent in 1904. The price of calcined gypsum increased from $3.50 
per ton in 1902 to $4.77 in 1903, but decreased to $3.88 in 1904. The 
value assigned to ealcined plaster is for the quantity produced after 
calcination and not for the crude gypsum used. 


Production of gypsum in the United States, 1890—1904, classified as to variety. 
[Short tons.] 


Sold crude. Ground into land plaster. 

Total SI. RS EE a 

Year. ipd Average | | Average 
duced. Quantity. | Value. |price per Quantity. | Value. price per 

ton. |: ton. 

T NER EE | 18,995 | 18,742 | $19,148 | $102| — 5655 $14,014 | 82.53 
189]1..::2 0 bp E ERR Id 208, 126 18,574 28, 690 1.54 51,700 | 117,356 2.27 
S92 Lows mae Ex EE ERES 2506, 259 98, 080 80, 797 1.39 47,668 | 106,247 2.23 
ROS. odo A 253,615 42,808 | 71,860 1.68 50,408 | 106,365 2.1] 
TOON: ERO TR 239, 312 34, 702 : 96, 149 1.62 41, 996 95, 944 | 2. 28 
A cede CD SMS | 265, 503 26, 624 37,837 1. 42 35,079 85, 355 2.43 
Eo a Rex eR E RItcersede 224, 254 17,302 | 19,134 1.11 | 27,394 59, 749 2.18 
E ERE 288, 982 23,164 | 27,020 1.17 31,562 | 67,083 2.13 
1898 AAA T 291, 638 5, 758 7,200 1.25 40, 929 90,777 2722 
1808... E 486, 235 58, 352 66, 762 1.14 50,033 | 100,797 2.01 
MAA E ENS ees 594, 462 35, 479 | 14, 127 1.24 45, 682 82, 806 1.81 
WM a 29a 633, 791 68, 669 11,773 1.05 59,058 | 109,551 1.85 
1902 rr | 816, 478 | 81, 155 | 93, 914 1.15 60,791 , 106,237 ¡ 1. 75 
|j ——Á——— 1, 041, 704 73, 912 87, 608 1.19 74, 601 | 194, 945 | 2.08 
ds ad | 940, 917 | 56,137 | 61,234 1.09 70,167 | 142, 490 | 2.03 
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Calcined into wall plaster and plaster of Paris.' 


Year. Weight be-| Calcined Average | Ta 
fore cal- |plaster pro Value. | price per | * 
cining. duced. ton. | 
INN eric Schuld bell eed RR € 107, 728 79,257 | $412,361 | $5.20 | — $574,523 
I EEES MNA ER EE 137,852 | 110,006 | 482,006 4.38 628, 051 
A EE NR E E 150,511 | 106,141 | 508,448 4.79 695, 492 
pr TRENT 160,399 | — 122,937 | 518,890 422! 696,615 
A RRNE: 162,614 | 127,158 | 609,626 4.79! — 761,719 
| NE eT SEE 203,800 | — 150,801 | — 674,255 4.47 | 797,47 
e A 179,598 | — 137,005 | 494,461 3.60  — 573,34 
O EEE ee 234,256 | 180,935 | 661,761 3.661 755,864 
O A ea 244,951 | 190,083 | 657,303 3.46, 755,280 
OI e cele tas on wena acess 377,850 286,227 | 1,119,521 3.91 | 1,287,080 
A AN | 513,301 | — 296,244 | 1,500,270 3.79 1,627,203 
[DENIM | 506,064 | — 399,686 | 1,325,317 3.31! 1,506,641 
Duo MR HMM | 674,232 | 539,387 . 1,889,190 8.50 | 2, 089, 341 
p. AC EET 893, 191 742, 543 | 8,550,390! — 4.77 | 3, 792, 943 
100A ETIN 814,613, — 665,340 | 2, 580, 601 | 3. 88 | 2, 784, 325 


PRODUCTION BY STATES. < 


Gypsum is quarried and calcined in the following 17 States and 
Territories, named in the order of their importance as producers: 
Michigan, New York, Iowa, Texas, Oklahoma, Ohio, Kansas, Wyo- 
ming, Colorado, Utah, Virginia, California, South Dakota, Nevada, 
Montana, Oregon, and New Mexico. In a number of other States 
mixing plants are established where plaster of Paris is mixed with 
retarder and sand to form a hard wall plaster. 

One of the objections to the use of hard wall plaster in residences 
has been its high sound conductivity, so that sounds in one room are 
heard in adjoining apartments. "Tbe introduction of fine-wood fiber 
into the plaster, forming wood-fiber plaster, has overcome this difficulty 
to a considerable extent. The manufacture of fiber plaster has made 
& marked growth in 1904, and many new plants have been established, 
especially in the Eastern and Southern States. There are but few 
States at the present time without plaster-mixing plants. "The increase 
in number of these plants has caused a substitution of hard wall plaster 
for the ordinary lime plaster, which has seriously interfered with the 
sule of lime for wall plaster. The lime manufacturers are now experi- 
menting on improvements in lime to compete with hard plaster. 

A number of new calcining gypsum plants have been established in 
the West in Iowa, Oklahoma, Colorado, California, and Oregon. 
There has been a renewed activity in Michigan, and several new com- 
panies have been organized to manufacture plaster in the Grand 
Rapids area. The United States Gypsum Company continues to be 


a For further discussion of gypsum localities, see Gypsum deposit in the United | States: Bull. 
U. S. Geol. Survey No. 223, 1904. 
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the largest holder of gypsum mills and properties and controls the 
following plants: | 


List of gupsum mills and properties controlled by the United States Gypsum Company. 


Nume of company. | Kind of plant. | Location. 
— — ctn cR NA poea E -| 
Oakfield Plaster Manufacturing Co.......... | Calcining mill.............. . Oakfleld, N. Y. 
English Plaster Works...........220.-220500)! oe dira da | Do. 
Genesee Stucco Co ....... cec cce eee eee eee hen A v oS SSAVERX CER | Do. 
O. B. English Co ........ esses NOT AA Do. 
Big Four Plaster Co ......................... Mixing plant............... | Do. 
Forrester Plaster Co.......................LLLl..... ur to Geek TM Buffalo, N. Y. 
Granite Wall Plaster Co .....................]..... i [o DS Pittsburg, Pa. 
Ford Plaster Co ....................-ee eee ene. | E do aces ee ed eder xt Allegheny, Pa. 
Ohio Adamant Co............................ AUN MM A ERA ELLA PEDE Cleveland, Ohio. 
Granite Wall Plaster €Co...................... | Caleining plant ............ Port Clinton, Ohio. 
Marsh A COS. os aie eksexs Ck exwRIEEQ. Ss | ue dO as Gypsum, Ohio. 
Alabaster COn DE DO caia Alabaster, Mich. 
Midland Plaster and Cement Co............. rrt or: TO ERE Grand Rapids, Mich. 
Durr Plaster Co........eeseeese nennen WE "RT Grandville, Mich. 
Adamant Company of America.............. | Mixing plant............... Do. 
Adamant Plaster Co ................eeeeeeeee ...ooo sr c n | Milwaukee, Wis. 
i ru TS RE AO eset ce ess ITEMS West Superior, Wis. 
DO seee a E aein | "PT (d ro sce DeL eie NES Minneapolis, Minn. 
Zenith. Plaster Coria a [o pem St. Paul, Minn. 
Baker Plaster CO. ere PVT. Yes aM | Wall finish plant........... Do. 
Duncombe Stucco Co ........................ | Calcining PIANC usui Fort Dodge, lowa. 
Carbon Plaster Co.cccccosecseeerezeresexusse|cawss GO Lor deba dose t Do. 
Iowa Plaster Association .................... Calcining plants (3)........ Do. 
Fort Dodge Plaster Co ....................... Calcining plant ............ Do. 
Mineral City Plaster Co...................... Ex GO uiris ie Ser ayini | Do. 
Fitzgerald Plaster Co ........................ | Mixing plant............... Peoria, Il. 
Zenith Plaster COG viens derekcr al im rn SERRE VERAS Oo Springfield, Il]. 
Adamant Plaster Co ....... 2... cece eee eee een oo... A yess SeS ures Evansville, Ind. 
Diamond Wall Plaster €o.................... ewes A AR Indianapolis, Ind. 
Wymore Plaster Co ............... eese . Chemical plant............. Wymore, Nebr. 
Kansas Cement Plaster Co................... Calcining plant............. Hope, Kans. - 
Blue Valley Plaster Co....................... cono. O eld ec e rS Blue Rapids, Kans. 
Blue Rapids Plaster Co ...................... Masies (t (y A NU NEN S Do. 
Old Roman Plaster Co ....................... RAN d0 1122204 de e Springdule, Kans. 
Oklahoma Cement Plaster Co................ TIN Ona ria A RESTER | Okarche, Okla. 


New York.—The gypsum in New York occurs in the Salina group 
of the Upper Silurian in a series of shales and shaly limestones. The 
material is worked from Madison County west to Oakfield, in Genesee 
County. The largest quarries are near Cayuga, which have been 
worked since 1828. The rock gypsum is mined by stripping off the 
cover at Fayetteville and Cayuga, by tunnels near Caledonia and 
Garbuttsville, and by shafts at Oakfield. The rock runs 70 to 90 per 
cent of lime sulphate or gypsum, with 28 to 10 per cent of lime car- 
bonate, and it has been used mainly for land plaster until recent years. 
In 1903 over one-fourth of the total output was ground for fertilizer; 
in 1904 the quantity of gypsum ground into land plaster was a little 
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less than in 1903, but the quantity calcined was increased 23,610 short 
tons. The value of gypsum products in New York decreased from 
$462,383 in 1903 to $432,358 in 1904. 

Virginia.—The gypsum deposits of Virginia are found in the south- 
western part of the State in the valley of the North Fork of the 
Holston River, in Smyth and Washington counties, in a narrow belt 
16 miles long, trending northeast-southwest, and in rocks of Lower 
Carboniferous age. The rock gypsum is 30 feet thick, covered by 12 
feet of blue clay and soil, and dips northwest at an angle of 50°. 
The mines have been opened along the dipping ledge to a depth of 
280 feet. The largest mines are near Saltville and Plasterco, where 
the rock is partly ground for land plaster and partly calcined into 
plaster of Paris and wall plaster. 

Ohtv.—Gypsum is worked at only one locality in Ohio, near Gyp- 
sum station, in Ottawa County, 10 miles west of Sandusky. The first 
mill was erected in Sandusky in 1846. The gypsum is covered by 24 
feet of soil and shale, which rests on a 3-foot layer of gypsum sepa- 
rated from the 8-foot layer by a foot of limestone. The floor of the 
quarries is a lime shale 1 foot thick, resting on a layer of impure gyp- 
sum 3 to 5 feet thick. The gypsum beds, according to Orton, are not 
even and horizontal, but are found in waves and rolls, whose summits 
rise 5 to 8 feet above the general level. 

Michigan.—The gypsum in Michigan is of the massive-rock variety. 
and occurs in heavy ledges of a high degree of purity. The deposits 
of economic importance are found in two portions of the State, near 
Grand Rapids to the west and at Alabaster, on Saginaw Bay, to the 
east, with a possible third area as yet undeveloped near St. Ignace, 
in the Upper Peninsula. Near Grand Rapids the gy psum rock occurs 
in a ledge nearly 12 feet thick, covered by 12 to 15 feet of shale. 
Above the massive ledge in many parts of the area there is a 6-foot 
ledge separated from the lower one by a foot of shale. The upper 
ledge is very irregular in its distribution and runs out even in the 
same quarry. South of the Grand River the gypsum is worked in 
open quarry, and north of the river by tunnels and shafts. Below 
Grand Rapids, at Grandville, the gypsum is covered by 20 feet of 
gravel. The floor of the quarries is a hard limestone 4 feet in thick- 
ness. Prospecting by the diamond drill has revealed valuable depos- 
its of gypsum around Grand Rapids, and a number of new companies 
have been organized for their development. Three new mills are to 
be erected. At Alabaster the gypsum face is 16 to 22 feet high, cov- 
ered by 5 to 16 feet of tough bowlder clay, removed by steam shovel. 
The rock is ealcined at the mill near the quarry, and is also shipped 
bv boats to Chicago and other points. The Alabaster mill located at 
Chicago was destroyed by fire in 1904. Most of the Michigan gyp- 
sum is calcined into plaster, but some is sold as land plaster. The 

H. Doc. 21, 59-1——66 
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gypsum deposits are found in the Grand Rapids formation of the 
Lower Carboniferous. The St. Ignace gypsum is in the Salina or 
Monroe group of the Silurian. 

Towa.—The gypsum deposits of commercial value in Iowa are found 
in Webster County, in the vicinity of Fort Dodge, over an area of 60 
to 75 square miles. The rock has been worked since 1872, and is 
mined by open quarry, tunnels, and shafts. The thickness of the 
rock varies from 10 to 30 feet. It rests on the St. Louis limestone, 
and is thought to be Permian in age. The new mill of the Plymouth 
Gypsum Company at Fort Dodge has been completed, with three 10- 
foot kettles, having a capacity of 300 tons daily. The shaft is 80 feet 
deep, reaching a ledge of gypsum 20 to 28 feet thick. Practically all 
the Iowa gypsum is caleined into plaster. 

Kansas. —The Kansas gy psum deposits of economic importance form 
a belt trending northeast-southwest across the State. There are three 
developed arcas—the northern or Blue Rapids area, the central or 
Gypsum City, and the southern or Medicine Lodge. All of these 
deposits are found in the Permian, the central and northern are near the 
base of the Upper Permian, and the southern at the top of the Upper 
Permian in the Red Beds. The gypsum occurs in two forms—rock 
and gypsum earth. The rock is quarried especially in the northern 
and southern areas. In the northern area it is about 9 feet in thick- 
ness, and in the southern from 3 to 40 feet. The gypsum earth 
deposits are found especially in the central area, and were the first 
deposits of this material to be worked in this country. They were of 
limited extent, and in a number of places they have been exhausted 
and the mills have been moved to other sections. The industry in 
Kansas has thus decreased on account of the demand for earth plasters 
over rock plasters in that section of the country. The large rock 
deposits of the Medicine Lodge Valley are worked on a very small 
scale, through lack of railroad transportation. A new railroad has 
been chartered to pass through this valley, and when built it will open 
a very large gypsum field and cause renewed activity in the gypsum 
industry of this State. i 

Oklahoma.—The extensive gypsum deposits of Oklahoma are of 
Permian age, and are grouped under four general regions—the Kay 
County region in the central part of Kay County; the main line of the 
Gypsum Hills, extending from Canadian County northwest through 
Kingfisher. Blaine, Woods, and Woodward counties to the Kansas 
line; the second Gy psum Hills, extending along a line parallel with 
the main range, and from 50 to 75 miles farther southwest, and the 
Greer County region, occupying the greater part of western Greer 
County and the southeastern corner of Roger Mills County. The 
deposits in Kay County consist of gypsum earth or gypsite, while in 
the other three regions rock gypsum predominates. The United States 
Gypsum Company has opened a gypsite deposit at; Eldorado. In 
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addition to the four mills that have been in operation, two new mills 
have been erected. One new mill in Roman Nose Canyon near 
Watonga, known as the Cantonement Plaster Company,? has a daily 
capacity of 250 tons of plaster made from gypsum earth; the deposit 
is quite extensive and of good depth and quality. The Acme Cement 
Plaster Company has erected a new mill at Cement, in the Keechi Hills 
in Caddo County, using gypsum earth. The Independence Gypsum 
Company built a 300-ton mill at Southard. The output of gypsum in 
Oklahoma decreased from 69,158 short tons in 1908 to 53,593 short tons 
in 1904. 

Teras.— Large deposits of gypsum are found in Texas, especially in 
the western part of the State, but they are only utilized at the present 
time in the northern part, near Quanah, on the line of the Fort Worth 
and Denver Railroad. Both rock gvpsum and gypsum earth are found 
in this section, but the latter is used. The first company to locate in 
this district was the Acme Cement Plaster Company, which has eight 
kettles, producing about 300 tons of plaster daily. The American 
Cement Plaster Company also has a mill in this section, using the 
gypsum earth. 

Montana.—Gypsum beds varying from a few inches to 6 feet or. 
more in thickness are found throughout the eastern flanks of the 
Rocky Mountains in Montana, but have only been developed on a 
small scale near the railroads in Carbon and Cascade counties, and are 
probably of Lower Carboniferous age. They have been worked near 
the towns of Kibbey, Armington, and Bridger. 

South Dakota. —In the Black Hills region of South Dakota gypsum 
is found with a thickness of 30 feet in places, and near Hot Springs 
its thickness is over 33 feet. Plaster has been made at Hot Springs 
and at Sturgis for local use, but remoteness from markets has hin- 
dered any great development. 

Wyoming.—There are a number of gypsum deposits in Wyoming, 
varying in composition from pure crystal to earth gypsum. At Red 
Buttes plaster of Paris and wall plaster have been made since 1889. 
A second locality of plaster manufacture is near Laramie, where a 
deposit of 180 acres of secondary gypsum earth has been worked since 
1896. The gypsum occurs in the Red Beds. The Laramie gypsum 
earth has an average depth of 9 feet, 7 feet of this is pure gypsite 
resting on a 5-inch red layer, and below this is a foot or more of white 
gypsum earth resting on gravel and red clay. 

Colorado. —The important gypsum-producing center in Colorado is 
in Laramie County. The gypsum stratum is found in a valley of 
erosion one-half mile wide, in the midst of mountain folds of Jura- 
Trias age. The main quarry at Loveland shows a gypsum face 250 
feet long, 28 feet high at the center, and sloping to 7 feet at the edges. 
The gypsum is compact and gray in color, and is found in two beds, 


a Mill destroyed by fire June 16, 1906. 
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one over the other, having a dip of 15° to the north. The rock 
is used in this section in the manufacture of plaster of Paris, dental 
plaster, and cement wall plaster. The mill near Loveland has been 
inercased in size to supply the demand. The Portland Cement Com- 
pany, at Portland, has erected a 150-ton plaster mill using gypsum 
and gypsite. 

New Merico.—Large deposits of gypsum are found at various places 
in New Mexico, associated with the Red Beds. In Otero County, in 
the southern part of the Territory, there is an accumulation of gran- 
ular gvpsum forming dunes over an area of 350 square miles and 
known as the ** white sands.” On account of the small market near 
at hand and the high freight cost to more distant markets the gypsum 
deposits have not been developed to any extent. A mill has been 
erected at Ancho, in Lincoln County, on the Rock Island Railroad, 
using gypsum earth or gypsite, which is found in a deposit 10 to 20 
feet thick. 

Arizona.—Gypsum can be obtained in a number of localities in 
Arizona, especially in the following: The Santa Rita Mountains, 
Pima County, southeast of Tucson; the low hills along the San Pedro 
River in Cochise and Pinal counties; the Sierrita Mountains south of 
Tucson; the foothills of Santa Catalina Mountains, north of Tucson, 
and the Fort Apache Reservation, in Navajo County. Some gypsum 
has been quarried and shipped to southern California, and some pros- 
pecting has been carried on with a view of establishing a mill in the : 
Territory, but the development at the present time is very small. 

Utah.—Large deposits of gypsum are known to exist in the southern 
and central parts of Utah. The rock gypsum has been worked since 
1887 at Nephi, in Juab County. The rock outcrops in the form of a 
lens 275 to 300 feet thick and 700 feet long. The gypsum is calcined 
into plaster and shipped over a large area. 

Nevada.—In northwestern Nevada there are two localities where 
gypsum is found in large quantities. One is in the Virginia Range, 
. on the Virginia and Truckee Railroad, where the rock is quarried and 
shipped to Empire, on the Carson River, and calcined. The other 
deposit is in the Humboldt Range, 80 to 90 miles east of the Cali- 
fornia-Nevada boundary, near Lovelocks, on the Central Pacific Rail- 
road. The gypsum rock forms the axis of an anticline and is exposed 
for three-quarters of a mile. The gypsum was quarried some years 
ago and then abandoned on account of cost of transportation. Re- 
cently a company has been organized to reopen the quarries and ship 
the rock to California. 

California.— [he grinding of gypsum rock into land plaster for 
fertilizer has been carried on at a number of places in California, 
where deposits of varying thickness and quality have been opened. 
The manufacture of plaster of Paris in the past has been attended by 
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failure in many cases on account of the selection of poor quality of 
rock. For many years plaster of Paris was made in San Francisco 
by the Golden Gate Plaster Company, using in late years a rock from 
San Marcos Island, in the Gulf of California. This mill was burned a 
few years ago. At the present time plaster is made near Los Angeles, 
and one or two new mills are planned for this section. 

A new mill is in process of construction at Amboy, located near a 
**dry lake” of 10,000 acres, having a large deposit of gypsite, which 
becomes quite salty toward the center of the lake. On the edge the 
material down to 8 feet below the surface contains about one-half per 
cent of salt. Good ledges of gypsum are reported at Saltaw and 
Mecca, in the mountains. Near Bakersfield gypsite deposits of very 
fine texture are reported by Mr. W. J. Ehrsam. 

Oregon.— Beds of rock gypsum of limited extent are found in 
Oregon on the eastern border of the State, on a ridge dividing Burnt 
River and Snake River. The rock is used at the 100-ton mill on Burnt 
River, 4 miles below Huntington, at the station of Lime. The rock 
is 20 feet thick, is white and crystalline, and is worked by tunnels. 

In the following tables, which show the production of gypsum by 
States for 1903 and 1904, it has been necessary to combine the output 
of certain States in which there are less than three producers, in order 
to protect individual statistics: 


Production of gypsum in the United States in 1904, by States. 


[Short tons.] 


gold crude. Ground into | Calcined into wall plaster | 


| land plaster. and plaster of Paris. 
* A Ta > Total e — om ————— A A Total 
State or Territory. quantity. Quin | Quan- Before | After value, 
tity Value. tity Value.| cal- cal- Value. 
LS TO | à cining. | cining. 

California, Ohio, E | | 

and Virginin....| 101,809 | 2,129 | $1,768 | 10,935 ($30,257 | 88,745 | 71,999 . $286,698 | $318,723 
Colorado and Wyo- y | 

O ss E A E A A de ees sass 35,778 | 28,975! 135,045 | 135,045 
IOWA .2::-25242 5057 145,359 | 2,013 | 4,223 933 | 1,816 | 142,413 | 113,931 469, 393 475, 432 
Kansas and Texas.| 173,721 | 7,136 | 10,351 | 2,573 | 3,866 | 164,912 | 132,851 538, 143 552, 360 
Michigan .......... 238, 385 | 34,669 | 32,635 | 18,294 | 25,224 | 185,422 | 158,266 | 483,338 | 541,197 
New York......... 158,892 | 8,790 | 10,157 | 35,760 | 75,122 | 114,342 | 91,794 |. 847,079 432, 355 
Oklahoma ......... 53, 523 Jnnsesecelenseeons 2 5 | 53,521 | 43,209 | 190,240 190, 245 
Other States....... 33, 450 | 1,400 | 2,100 | 1,670 | 6,200 | 30,380 | 24,315 130, 665 138, 965 


——— i i 
i 


TOU dias 940, 917 | 96,137 | 61,234 | 70,167 1142, 490 814, 613 | 665,340 | 2,580, 601 | 2,784, 325 
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Production of gypsum in the United States in 1908, by States. 


[Short tons.) 


í Sold crude Ground into | Calcined into wall plaster 


land plaster. and plaster of Paris. 
Total Total 
State or Territory. quantity. Before , After value. 
en: Value. Pi Value.| cal- cal- Value. 
y. y. cining. | cining. 


———p—Ó—— ————— ——— A ——- 


California, Ohio, 


} 
103,392 | 1,337 ' $2,531 | 13,065 ,760 | 88,990 | 74,158 | $429,822 | $467,113 


and Virginia. ... 
Colorado and Wyo- 

ming ........... 33, 049 1.5 ses PS 100 500 | 33,449 | 27,874 | 132,847 | 133,347 
Iowa, Kansas, and 

Texas..........- . 307,102 | 9,208 | 14,861 | 2,976 | 6,242 | 294,918 | 244,072 | 1,065,942 | 1,087,045 
Michigan.......... | 269,008 | 62,565 | 51,900 | 18,409 | 27,949 | 198,119 | 165,122 | 621,063 | 700,912 
New York ......... ' 137,886 | 9,904 | 15,439 | 37,850 | 77,392 | 90,732 | 75,613 | 869,562 | 462, 3x: 
Oklahoma......... 69,168 | 698: 877 1 2. 68,459 | 57,049 | 233,742| 284,621 
Other States ....... 121,524 | 800! 2,000| 2,200 | 8,100 | 118,524 | 98,655 | 697,422 | 707,522 

Total ........ 1,041,704 | 73,912 | 87, 608 74,601 154, 945 | 899, 191 | 742,543 3,550,390 | 3, 792, 943 
IMPORTS. 


The gypsum which is imported into the United States comes chiefly 
from Nova Scotia and enters the ports of the New England and northern 
Atlantic States, over one-half entering the port of New York. The 
gypsum imported is nearly all calcined and converted into wall plaster. 
A small quantity is used as land plaster, and some is mixed in patent 
fertilizers. The following tables, reported by the Bureau of Statis- 
tics of the Department of Commerce and Labor, show the imports 
for the fiscal years, given by countries and by the customs districts, in 
which they were entered: 


Imports of crude, ground, or calcined (dutiable) gypsum in the fiscal years ending June 
80, 1901, 1902, 1908, and 1904, by countries. 


[Long tons.]} * 
| 

Country from which im- ae ee beta DN : 2 di E TUE 
ported. Quantity. Value. Quantity. Value. (Quantity. Value. Quantity. Value. 
— A == 2% 22 ———,——- 
a AA 337 | $1,160 57 $396 132 | 1,902 185 | $1,811 
United Kingdom......... | 459 4, 869 383 5, 422 190 1, 854 93 987 

Nova Scotia and New | 

Brunswick, etc......... | 260,182 | 315,558 | 288,366 | 319,497 | 259,358 | 275,877 | 196,932 | 216, 686 
Mexico o.o... A A apr mE A E, 2,236 | 9,700 
Other countries.......... 44 1,004 22 371 20 23 1 36 


—Ó | — —Á—Àá | ————. | —— —— lA osos | rs | ——— 


TO] AA 261,022 | 322, 691 ro pegar 259, 696 | 279,656 | 199,447 | 228, 670 
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Imports of crude, ground, or calcined (dutiable) qupsum, in the fiscal years ending June 
30, 1901, 1902, 1903, and 1904, by customs districts. 


[Long tons.] 


1904. | 1903. | 1902. | 1901. 


Customs district into 
which imported. 


Aroostook, Me ..........- 80 $157 | 128 $518 | 57 $148 | 415 $796 
Bangor, Me.............. 260 196v Sea do ecce rna Eess | 235 141 | 390 234 
Bath, Me................- 23 395 | 883 532 703 429 740 446 
Passamaquoddy, Me ..... 8,528 | 7,447 ' 11,394] 11,131 8,395 | 7,628 8,232 | 7,942 
Portland and Falmouth, | 
A A AN waarmee A e T AA ES 180 135 
Mus n Mp : APR 7,943 | 19,073 | 9,120 19,420,  B,760| 11,546 5,921 | 11,118 
Gloucester, Mass ......... 330 198 O cee 235 144 230 141 
Fairfield, Conn........... 513 | 1,433 | 810 930 360 990 315 866 
New Haven, Conn ....... 2,277 1, 680 | 4,806 3, 490 3,515 3,124 1,916 1,325 
New York, N. Y.......... 150,788 | 184,160 | 169,232 | 184,935 | 157,699 | 167,444 | 117,989 | 138,566 
Newark, N.J ............ 22,612 | 27,970 | 33,345 | 38,869 | 80,388 | 35,091 | 19,700 | 21,751 
Perth Amboy, N. J....... 1, 340 | 1,257 4,910 | 3,795 6,218. 8,733 2,780 | 1,661 
Philadelphia, Pa......... 49,305 ' 63,897 | 42,849 | 52,862 | 33,343 | 39,471 | 23,900 25,238 
a We A or A A 1, 630 960 1,387 816 
Baltimore, Md ........... 4,894 | 4,161 2,925 | 2,487 3,987 | 3,040 5,635 | 3,381 
Norfolk and Portsmouth, | 
AAA Sor ee eee 9,670 | 8,141 5,300 | 4,513 5,600 | 4,815 7,480 | 4,488 
Alexandria, Va .......... 1,830 | 1,521) 3,565] 2605| 1,550 930 |.........- ae 
San Francisco, Cal....... 2 Or OD O A RES 2, 236 | 9, 700 
Other districts ........... 32 936 11 98 20 22 1 | 72 
Total vor vorhua 261,022 | 322,591 | 288,778 | 325,685 | 259,695 | 279,656 | 199, 447 | 228,670 


Gypsum imported and entered for consumption in the United States, 1867-1904. 


[Long tons.] 
| Ground orcalcined. Unground. Value of 
manufac- Total 
Year ending— <a tured 
Quantity | plaster of value 
y.a| Value. | Quantity. | Value. | Paris. 
June 30— | | 
A re Maii. Le reta $29, 895 97,951 | $95,386 |............ $125, 281 
j|, A IC EPOD 83, 988 87,694 80,309. io: ou esa 114, 350 
1869. nnus A nin | M C 52, 238 137,039 | 133,430 $844 18€, 512 
TOTO A O Lern ted 46, 872 107,237 | 100,416 1, 432 148, 720 
E A ees tala Sk sale 64, 465 100, 400 88, 256 1, 292 154, 013 
rp PT VP 66, 418 95, 339 99, 902 2, 553 168, 873 
1873 A E NA Wie see bees 35, 628 113, 926 | 122,495 7, 336 165, 459 
E 2204 cues chat eeu bees ga 36, 110 123,717 | 130,172 4, 319 170, 901 
nr RE [TD EU 52, 155 93,772 115, 664 8, 277 171, 096 
1876 excesses ea phen Joints cad 47, 588 139,713 | 127,084 4,398 ' 179,070 
rpg RM 49, 445 97,656 | 105,629 7,843 162,917 
1878 AAA A ON TUN 33, 496 89,239 , 100,102 6, 989 140,587 
INZ9.: cca uo nest oos dee t ade ds 18, 339 96, 963 99, 027 8,176 125, 542 
O soda e dis bday tt dfe 17,074 120,327 | 120, 642 12, 693 150, 409 
A E se 24,915 128, 607 | 128, 107 18, 702 171, 724 
TSO? Ilo. seb te KA UE I LEV 5, 737 53, 478 128,382 | 127,067 20, 377 200, 922 
j|... AA scouts 4,291; 44,118! 157,851: 152,982 21,869 | 218,969 


“(Quantity not reported previous to 1882. 
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Gypsum imported and entered for consumption in the United States, 1867—1904—€Cont' d. 


| Value of 


Ground or calcined. Unground. 
f manufac- | Total 
Year ending— tured 
plaster of value. 
Quantity. | Value. | Quantity. | Value. Paris. 
June S0—Continued. 
A E 4,996 | $12,904 166,310 | $168, 000 (a) $210, 901 
ji. ep EM 6, 418 54, 208 117,161 | 119,544 puisse. 173, 752 
DOS Depp MIR 5,911 97, 642 122,270 | 115,696 ,............ | 153, 338 
OO A a 4,814 37,736 146,708 | 162,154 |............. 199, 890 
December 31— | 
E veu ae pata I WES 3, 340 20, 764 156,697 | 170,023 |............ 190, 787 
jos ——— BR! 5, :66 40, 291 170,965 | 179,849 |............ | 220, 140 
1890 ick sc ob ER pe iu peus 7,568 55, 250 171,289 | 174,609 |............ 229, 859 
A Denk crat RES 9, 560 97,316 110,257 | 129,003 |............ | 226, 319 
ps2 Ap pr VEM NOE 6, 832 75, 608 181,104 | 232,403 |............ | 308, 011 
TOGO n 3, 363 31,670 164,300 | 180,254 |............ . 711,924 
E OOO 2,027 | 16,823; 162,500 | 179,237 |...........- | 196, 060 
A Ea 3,295 | 21,526 192,549 | 215,705 $10,352 ` 247,583 
1896 A ot bua cies ea wees 3, 292 21, 982 180,269 | 193,544 11,722 | 227, 248 
A O EN EECN 2, 664 17, 028 163, 201 178, 686 16,715 212, 429 
INR RN cue A NO 2, 973 18, 501 166,066 | 181,364 40, 979 240, 844 
O RR AN EARR IRAM 3, 265 19, 250 196,579 ; 220,603 58, 073 297, 926 
1900 AA ose mmt gens 8, 109 19, 179 209,881 | 229,878 66, 473 815, 530 
390] Laos one bad Pctro M edes 8, 106 19, 627 235,204 | 238,440 68, 603 326, 670 
1009 5 oe oo AS ERR EP e ees 8, 647 23, 225 205,367 | 284, 942 52, 533 360, 700 
1008 AA osea EAS 3, 526 22,784 265, 958 | 301,379 54, 434 378, 597 
A RES 3, 278 11, 276 294,238 | 321,306 23, 819 856, 401 


a Not specifled from 1884 to 1894, inclusive, 


, WORLD'S PRODUCTION. 


The United States is the second country in the world in the produc- 
tion of gypsum, France being the first. Canada is third, Great Britain 
fourth, and Germany fifth. In the following table the production of 
the various countries since 1898 is set forth: 


The world’s production of gypsum, 1898-1908. 
[Short tons. ] 


France. United States. Canada. 
Year. Smee SSS e pm 
Quantity. Value. Quantity. Value. Quantity. | Value. 

Ir opa 253, 615 $696, 615 192,568 | $196,150 
1804 AA A PA 1,693,831 | $2, 891, 365 239, 312 761,719 223, 631 202, 081 
INL cuo heise eee cee eas 2,175,448 | 3,392, 768 265, 603 797, 447 226, 178 202, 608 
q scl ce NENE diets 1,866,498 | 2,661,200 224, 254 573, 344 207, 032 178, 061 
jr EA 1,845,874 | 2,673,033 288, 982 195, 864 239, 691 244,531 
J898 A sees 1,931,712 | 2,777,816 291, 638 755, 280 219, 256 230, 440 
js m ——Á— M 1,802,812 | 2,641,020 486,235 | 1,287,080 244, 566 257, 329 
1900. tico 1,761,835 | 2,772,221 594,462 | 1,627, 203 262, 001 259, 009 
A po nES DITE DE 2,182,229 | 38,449,747 633,791 | 1,506, 641 293, 879 340, 148 
AA E se 1,975,518 | 8,318,070 816,478 | 2,089,341 332, 045 856, 317 
1903 co ones NUEVE udis 1, 798, 508 3, 792, 943 307, 489 384, 29 


3, 134, 891 | 1,041, 704 
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The world's production of gypsum, 1893-1903—Continued. 


Great Britain. | German Empire. | Algeria. 

Year. | T = 1 "v E — = -| T GUIAS GE Macri 

| Quantity. | Value. | Quantity. | Value. Quantity. | Value. 
MC o actas EM NA AG 158, 122 | ipee Loc E PSA AO 
bod PANA 169, 102 1 re Y AP AA 36,355 | $114, 900 
AAA e chere 196,037 | 348,400 23,994 | $11,040 | — 50,127 | 133,226 
1508... E NETUS 213,028 | 361,509 31, 736 14, 598 41,350 114, 361 
INS. os coo AA 203,151 | 325,513 28, 821 13, 228 40, 510 109, 648 
DEL La vaso IA TS 219,549 | 345, 882 28,315 | 13, 166 41, 156 110, 660 
(|o FARE URP AA Ae R 238,071 | 372,073 82, 760 19, 660 44, 037 117, 895 
SE A TO 233, 002 348, 210 39, 103 | 17,199 41,446 139, 190 
ds aaa 224, 919 344, 650 a35,013| 423,139 38, 955 132, 286 
A O 251, 629 384, 263 34, 944 12, 732 b 6, 889 52, 253 
O A AN 246, 282 337, 391 34, 054 19, 145 331 146 

India. | Cyprus. 

Year. Ss ee c$ A EIA 

Quantity. | Value. Quantity. Value. 
AR O AS AER AER ARE > AA AAA . 2,357 $6, 625 
BIO NS AI 3, 548 $1,566 | 3, 104 9,006 
O NT | 7,511 2, 987 2, 093 5, 252 
II IAEA A REA | 8, 248 | 3, 130 1, 050 2,590 
IN E E oda rence Athos 9, 025 3, 333 4,167 8,162 
IBN Lodi oie o Pei dolo 35842 PARRA Ubd: Kab e boa Praest ds | 9, 249 1,503 4,279 7,551 
O0 CMT HMM E A ae RR AR 7,216 7 4, 402 8, 866 
00 III IE RR Y 4,865 E PAE 
RA AA (0) (e) | 7,784 17,041 
IE d ostia ERICA NANA (e) (e) | 7,874) 17,481 
IE Soi Vero T pac OELE RO EPOR AN EIE ARA | (0) (e) | 11,591 | 23, 766 

a Includes Baden. b Includes Tunis, c Not yet available. 


USES OF GYPSUM. 


Uncalcined gypsum.—Gypsum in its ground uncalcined state is used 
as land plaster for fertilizer on various soils. Its value in this con- 
nection is much disputed, and commercial patent fertilizers have dis- 
placed it to a very considerable extent. Many of these, however, have 
a base of gypsum to which are added the various other ingredients. 
The white, finely ground, crude gypsum is sometimes sold under the 
name of terra alba for adulteration purposes. This substance has 
been detected in white-lead paint, flour, sugar, candy, baking powder, 
quinine, and other compounds. In India powdered gypsum is kept 
in the bazaars as a drug. It is supposed to have cooling properties, 
and a gruel made from it is given in fevers. Gypsum is sometimes 
added to the water used in brewing. Gypsum flour mixed with the 
poorer grades of wheat flour is used for dusting molds in some forms 
of metal casting. (Garnierite or hydrous silicate of nickel is smelted 
in a low-blast furnace with coke and gypsum. In Michigan a special 
line of manufacture is that of bug plaster, which consists of land 
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plaster mixed with Paris green or other poison and is used on potatoes 
and vines to destroy the insects. Chalk crayons are now commonly 
made from ground gypsum pressed and dried. Blocks of gypsum are 
hardened and polished, forming an artificial marble. Gypsum is added 
to Portland cement in small quantities up to 3 per cent to retard the set. 
Calcined gypsum.—W hen gypsum is calcined it is known as plaster 
of Paris. The finer grades are sold as dental plaster and as plaster of 
Paris for the manufacture of casts and molds. It is also used as white 
finish on the walls of buildings. Dental plaster is usually reground 
and carefully sifted, so as to give a superfine plaster free from grit. 
Plaster was used at one time for glazing porcelain, and has been 
recommended as a substitute for charcoal in blowpipe tests. It is 
extensively used in the manufacture of pottery molds. Each jolly 
wheel in a modern pottery is provided with from 1,000 to 3,000 molds. 
In England 30,000 to 40,000 tons of plaster are used annually in the 
potteries. Gypsum paints, or cold-water paints, are made from finely 
ground plaster of Paris mixed with various mineral colors. When 
the gypsum is treated with borax, alum, and other chemicals a very 
hard plaster is formed, known as Keene's, Martin's, Greenwood, etc., 
cements. About 40,000 tons of gypsum plaster are used annually in 
polishing plate glass. The plates of glass are embedded in plaster to 
hold them firmly on the polishing tables. It requires 2,200 pounds of 
plaster for 1,000 square feet of plate glass. Gypsum plaster is some- 
times mixed with sawdust and molded into blocks, which are then 
readily nailed to the wall for finish. Plaster relief work in the form 
of staff is especially adupted for decorative construction and remains 
in good condition for a considerable length of time in outside work. 
This industry has been prominent at the various world's fairs. When 
plaster of Paris is mixed with water it sets in a few minutes; but if 
some substance in the nature of a retarder be added this set is delayed 
for several hours, and the product is called cement wall plaster. The 
wood-fiber plaster is a retarded plaster mixed with fine wood fiber. 
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CHEMICAL COMPOSITION OF GYPSUM. 


The following analyses show the chemical composition of gypsum 
and of gypsum plaster: 


Analyses of rock and earth gupsum, by States. 


centage 
of gyp- 


Water. 


Per- 
Authority. 
sum. 


Connecticut Experiment 
Station. 


Orton, Ohio Survey. 
David T. Day. 
G. E. Patrick. 


E. H. S. Bailey. 

Do. 

Do. 

Do. 
Okarche Cement Co. 
E. H. 8. Bailey. 


Paul Wilkinson. 


United States Geological 
Survey. 


Wilbur C. Knight. 
California Experiment Sta- 
tion. 


Do. 
G. P. Grimsley. 
Do. 


Connecticut Experiment 
Station. 


Do. 
G. P. Grimsley. 


Authority. 


6.93 | Slosson and Moody. 


6.82 | E. H. S. Balley. 
Do. 
Company chemist. 
| Paul Wilkinson. . 
| F. B. Dains. 
8.81 Do. 
6.63 | E. H. S. Bailey. 
6.75 ¡ Durand Claye. 


6. 67 
5.78 
5.70 
5.24 


PERN Iron | Lime | Lime 
Locality. ble ma-| jj tQ. |Carbon-j sul- | Water. 
terial. ui ate. | phate. 
New York ............. FAL EA ceo ce es », 
Oi ips . 68 0.16 1.12 | 77.45 | 20.14 
Florida ................ .07 .01 .52 | 77.79 | 21.39 
Iowa ............ ee POD cote sss s succ na 78.44 | 20.76 
Kansas: | 
ROOK esset os .19 .10 1.43 | 77.46 | 20.46 
DO:.sesick9e ew .65 .17 1.53 | 79.30 | 18.84 
Ett. scex2ccx ue 12. 13 .99 3.57 | 64.63 | 18.75 
DO. ax etn 2.31 .87 | 11.71 | 67.91 | 17.72 
Oklahoma, earth ...... 7.98 .50 1.14 | 71.70 | 18.68 
Indian Territory, |} 10.67 .60 | 10.21 | 59.46 | 16.59 
earth. 
Texas, earth ........... .91 «21 9.05 | 69.92 | 18.85 
Colorado .............. 1.46 |........ 5.96 | 69.26 | 21.50 
Wyoming, earth....... 4. 50 1.27 | 15.74 | 64.22 | 14.00 
California ............. 2.20 | cs sn 9:00: A an nia 
DO guae oiu eS 6.00 |........ 22, OO es AA AA 
Michigan.............. 1.18 1.87 2.57 , 76.02| 19.00 
DO — M .55 | Trace.| 1.86 | 77.76 | 20.28 
Canada ................ A | owes O A 
DO E swell ke us 76.44 | 20.02 
St. Marcos Island ..... .16 .31 .93 | 78.60 | 20.31 
Analyses of gupsum plastera, by States. 
lees edu edendi [Lean 
Wyoming, earth... 5.50 0. 59 7. 86 73. 73 
Kansas: 
Rock .......... 1.20 .20 1. 68 89. 42 
Farth.......... 4.27 .47 3.07 83. 55 
Oklahoma, earth.. 13.29 .71 4.77 73. 67 
Texas, earth....... 2. 53 . 45 11.22 78.81 
Michigan.......... E oe ie acute ate 1. 26 92. 95 
DO. sese uh 1.50 | Trace 1.43 88. 55 
e A 1.00 1,522523 5. 84 86. 14 
France ............ .70 . 40 5.30 86. 85 
Don tenes 8. 70 2.70 12.00 72. 60 


3. 55 Do. 


A comparative study of these analyses shows that the range of 
gypsum (lime sulphate and water) varies from 72.6 per cent in Cali- 


fornia to 99.18 in Florida and 99.20 in Iowa. 


The gypsum of Ohio, 
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Florida, Iowa, Kansas, and Michigan will average close to 98 per cent. 
The Canada gypsum will run about 94 per cent. The California rock 
averages, with the gypsum earth deposits of Wyoming, Kansas. 
Oklahoma, and Texas, 72 to 88 per cent. The silica impurity in the 
rock gypsum is usually small—1 per cent and under; but it runs from 
4 to 6 per cent in New York and California gypsum and up to 12 per 
cent in the gypsum earth. Lime carbonate in the rock averages about 
1 per cent, reaching 19.86 in New York and 22 per cent in California. 
The theoretical] percentage of water is 20, and it ranges in these 
analyses from 18 to 22 per cent. The average percentage of lime 
sulphate plus water, or gypsum, in the analyses of rock quoted is 
92.97, or, omitting California and New York, it is 96.91. 

After calcining, the plaster should contain theoretically 93.8 per 
cent lime sulphate and 6.2 per cent of water. The table of analyses 
gives the composition of several tvpes of good plasters. 


“PHOSPHATE ROCK. 


By Epmunp Oris Hovey. 


PRODUCTION. 


The year 1904 was a prosperous one for the producer of phosphate 
rock in the United States. More rock was mined than ever before, 
and better prices were obtained than have been reported since 1898. 
Many farmers report production and sales during 1904, but the bulk 
of the business is carried on by a comparatively small number of 
large concerns. Consolidation seems to be the order of the day. 

The reports made to the United States Geological Survey show that 
the total quantity of phosphate rock marketed from the mines during 
1904 amounted to 1,874,428 long tons, valued at $6,818,625, as com- 
pared with 1,581,576 long tons, valued at $5,319,994, in 1903, an 
inerease in quantity of 292,552 long tons, and in value of $1,554,331. 

The total quantity of phosphate rock reported as having been mined 
during 1904 was 1,991,169 long tons, as compared with 1,618,799 long 
tons in 1903; and a stock of 116,741 long tons is reported as having 
been on hand January 1, 1905. On the other hand, the sale of 66,245 
long tons of the quantity of phosphate rock on hand January 1, 1904, 
is reported. It may be remarked, in passing, that the reports for 1904 
are more detailed and complete than heretofore. 

The following table gives the production of phosphate rock in the 
United States from 1892 to 1904, inclusive, based on the marketed 
product, classified by kinds or grades: 


Production of phosphate rock in the United States, 1898-1904, based on the quantity 


marketed. 
1893. | 1894. | 1895. | 1896. 
State, UN GR TW nonc ME MN MEE REESE EDS A XU NER IEEE 
Quantity, Valuc. Quantity.| Value. Quantity. Value. Quantity.| Value. 
A es ——— - - =- a — —— —————— ——————— ——M—ÀÀ 
Florida: ° Longtona. | Long tone, Long tone, | Long tona. | 
Hard rock.... 215,685 $1,117,732 | 326,461 , S979,8M3 — 307,U9%X $1,302,096 ^ 296.811 $1,067,525 
Soft rock ..... 13,675 CE A MN PER 6,916 | — 32,000 | 400 2, 300 


Land pebble E 86, 624 339, 127 98,855 296,65» | 181,011 | 593,716 | 97.936 | 176,972 
River pebble | 122, 820 437,571 ! 102,307 ; 390,775 13, 036 ; 185,090 . 100,052 300, 556 
t a 


Total....... | 438,804 | 1,979.056 | 527,653 | 1,666,813 Í 568,061 | 2,112,902 — 495,199 | 1,547,353 
al _  _ _—— o _ Ll A LLEGUE 

South Carolina: ı | 
Land rock....' 308,435 | 1,408,785 | 307.305 | 1,252,768 | 270.560; 898,787 | 267,072 | 792,457 
River rock... 194,129 | 748,229 | 142,803 | 492.808 | 161,415 | 512,245 | 135,851 | 389,192 
Total....... — 502,564 | 2.157.014 , 450.108 | 1,745,576 | 431,975 | 1,411,032 | 402, 423 | 1,181,649 
Tennessee........ .......... E | 19,188 67,158| 38,615 | 82,160 26,157. 57,370 
North Carolina...|.......... o.0ooomooo.. rere. pr E DUREE TIAS 7,000 17, 000 
Grand total. 941,368 | 4, 136, 070 | 998, H9 DEL 1, 088, 551 | 8, 606, 094 930,779 | 2,803,372 
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Production of phosphate rock in ihe United States, 1898-1904, etc.—Continued. 


1896. 1899. 1900. 


Btate A ee A £c 
Quantity. Value. |Quantity.| Value. |Quantity| Value. |Quantity.| Value. 

Florida: Longtone. Longtons. Long tons Long tons. 
Hard rock 360, 147 $1, 068, 718 | 366, 810 |$1, 396,108 | 460,297 ($2,119,130 | 424,977 $2,229,373 
Soft rock..... 2, 800 4.000. O AO A A A D ID wees 
Land pebble.| 92,182 | 180,794 ' 155,084 | 293,688 | 177,170 | 515,458 | 221,403 | 612,703 
River pebble.| 97,763 | 244,408 | 79,000 | 158,000 | 88,963 | 169,473 | 59,868 | 111,236 
Total....... 562, 342 | 1,493,515 | 600,894 | 1,847,796 | 726,420 | 2,804,061 | 706,243 | 2,983,312 
== == === A A € 

South Carolina: 

Land rock....| 267,880 | 748,050 | 298,610 | 866,225 | 223,949 | 738,969 | 266,186 | 377,405 


River rock .... 90, 900 238,522 | 101,274 251,047 | 132,701 339, 130 62, 987 164, 565 


Total....... 358, 280 986,572 | 899,884 | 1,107,272 | 856,650 | 1,078,099 | 329,173 | 1,041, 970 
Tennessee........ 128, 728 193,115 | 808,107 498,992 | 480,192 | 1,192,916 | 464,491 | 1,828, 707 
North Carolin@y luar usas [esura s lia 440 (aJ O A RA 
Pennsylvania ....l.......... AA AA EE 2, 000 9, 000 900 4, 500 
a A A A A A A 334 534 
ATEKAISBH^ A A A A revenue cand use eus acu eu mde gem 75 225 
Other A O A ves wos gam teme ste aens er e asna A ate ees 


—_— —À— —— Rc — — ——op———— 


Grand total.|1,039,845 | 2,673,202 |1, 308, 885 | 3, 458, 460 


| 1901. 1902. | 1908. 1904. 
State. c — -—---—- +] 
Quantity. Value. ‘Quantity.| Value. ¡Quantity.| Value. Queneys Value. 
Florida: Longtona. Longtons. Longtone. Long tons. 


Hard rock....| 457,568 ($2,398,080 | 429, 384 $1,748,694 | 412, 876 [$1,988,243 | 531,087 $2,672, 184 
Land pebble.’ 247,454 660,702 | 350,991 | 810,792 | 390,882 | 886,425 | 460,884 | 1,102,998 


River pebble .! 46, 974 105, 691 | 5, 055 9,711 56, 578 118, 156 81, 080 199, 127 
Total....... ' 751,996 3,159,478 | 785,480 | 2,564,197 | 860,336 | 2,986,824 1,072,961 | 8,974, 804 
South Carolina: ' | 
Land rock..... 225,189 pier 245,248 | 758,220 283,540 | 721,803 | 258,806 | 830,117 
River rock... 95,992 | 245,739! 68,122 | 166,505 | 25,000 62,500 | 12,000 31, 200 
Total....... | 321, 181 961,840 | 313, 865 919,725 | 258, 540 783,808 | 270,806 861, 317 
Tennessee........ . 409,658 | 1,192,090 | 390,799 | 1,206,617 | 460,530 | 1,649,567 | 530,571 | 2,087, 804 
North Carolina .. ..........l....eeeeeee eene enn 45 BOO 4 MEME RUNS 
Pennsylvania.... 893 3, 000 100 e EE ete tyre 100 200 
AIG DANG ooo hos A e x A A A AAA A A 
Arkansas ........]--- esee ne 550 1,650 2,125 NE A 
Other States....o.looococcoccloccccocooo: 70 IN A A A A 


HA A TEE rM | a ri m run 


Grandtotal.|1, 483, 723 


5, 316, 403 A 490, 814 | 4, 693, 444 681, 576 5,819,294 |1,874, 428 | 6, 878, 625 


a Value included in South Carolina land rock. 
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Since 1880 the quantity and the value of the phosphate rock pro- 
duced (marketed) in the United States have been as follows: 


Sales of phosphate rock in the United States, 1880-1904. 


Year. | Quantity. | Value. | Year. Quantity. | Value. 

i i T EP E ERR 

| Long tona. ) | Long tona. | 
DR aloe ita med: 211,377 81,123,823 | T NORTE NER | 941,958 | $4,136,070 
Moron ascii 266,734 | 1,980,259 E A | 996,949 | 3,479,047 
Cr MU CORE 332,077 | 1,992,462 “1805 IS , 1,038,551 | — 3,606,094 
PAR AEE . STAND 2,270,280 ES 930,779 | — 2,808,372 
a ee 431,779 | 2,374,784 DBT TEE PER 1,089,345 | 2,073,202 
AS: v.e. 437,556 , 2,846,064 1898 2.22220. 1, 308, 885 | 3, 453, 460 
TBs Sense cae eases 430,549 1,872,986 |) A 1,515,702 | 5,084, 076 
JP uui ei Leer Tene $e 480,558 ! 1,836,818 | 1900...........Lsssssssss "1,491,216 | — 5,359,248 
LC NR M 448,567 | 2,018,552 | 1900... isses 1,483,723 | 5,316, 403 
1889 A Ue 550,245 — 2,937,776 | 1902 ccoo 1,490,314 | 4,693, 444 
rs criando ib cad 510, 499 | 9,218,995! 1008... ccrte ' 1,581,576 | 5,319,294 
e oi 587,988 ! 3,651,150 | La MT | 1,874,498 | 6,873,625 

i 


A ibe ee See cats 681,571 + 3,296,227 
| 


PRODUCTION BY STATES. 
FLORIDA. 


The State of Florida continues to be the largest producer of phos- 
phate rock in the United States, her output forming more than 
one-half the total production of the country. A comparison of the 
production by varieties in that State during 1904 and 1903 shows that 
there has been an increase of about 29 per cent in the output of hard 
rock, an increase of about 18 per cent in that of land pebble, and an 
increase of more than 43 per cent in that of river pebble. The com- 
parative production of the last two years in Florida may be summar- 
ized as follows: 

Hard rock, 531,087 long tons, valued at $2,072,184, in 1904, as com- 
pared with 412,876 long tons, valued at $1,988,943, in 1903. The 
average price óbtained increased from $4.82 in 1903 to $5.03 in 1904, 
free on board at the mines. 

Land pebble, 460,834 long tons, valued at $1,102,993, in 1904, as 
compared with 390,882 long tons, valued at $855,425, in 1903, a slight 
Increase in average value per ton, from $2.27 in 1903 to $2.39 in 1904. 

River pebble, 81,030 long tons, valued at $199,127, in 1904, as com- 
pared with 56,578 long tons, valued at $113,156, in 1903, a noteworthy 
increase in average value per ton from $2 in 1903 to $2.46 in 1904. 

The total marketed production was 1.072.951 long tons, valued at 
$3,974,304, in 1904, as compared with 860,336 long tons, valued at 
$2,986,824, in 1903, which shows an average increase in value per ton 
at the mines from $3.47 in 1903 to $3.70 in 1904. The reports also 


1056 MINERAL RESOURCES. 


show that 72,647 long tons of hard rock were mined but not marketed, 
and tbat 57,511 long tons of the stock carried over from previous 
years were marketed in 1904. Hence the total quantity mined in 
1904 was 1,088,087 long tons. 

The relative proportions of the different kinds were, approximately, 
hard rock 49.4 per cent, land pebble 43 per cent, river pebble 7.6 per 
cent. The mining of soft rock has not been reported since 1897, when 
2,300 long tons were sold. 

The following table gives the quantity and value of each grade or 
variety of phosphate rock produced in Florida from 1898 to 1904, 
inclusive, based upon the reports of marketed material: 


(Quantity and value of phosphate rock marketed in Florida, 1898-1904, classified by grades. 


Hard rock. Land pebble. | River pebble. | Total. 
PM Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. 
I i 
Longtons. Tong tons. Long tons. Long tons. 
INOS arenas 366,810 $1,396,108 | 155,084 | $293,688 | 79,000 | $158,U00 ; 600,894 $1,847,796 
1800 A Ree is s 460, 297 | 2,119, 130 , 177, 170 515, 458 88, 953 169, 473 | 726, 420 | 2, 804, 061 
I900 5 2 Sing AS cas tor 424,977 2, 229, 373 | 221,403 | 612,703 59, 863 141, 236 | 706, 243 | 2, 983, 312 
Orca 157.568 | 2,393,080 | 247,454 | 660,702 | 46,974 | 105,691 © 751.996 | 3, 159, 473 
Ot 429,384 | 1,743,694 ' 350,991 | 810,792 5, 055 9,711 | 785,430 | 2,564, 197 
1908 Loocoocccccoc oo. 412,876 | 1,988,243 . 390,882 | 885,425 | 56,578 | 113,156 | 860,836 | 2, 986, 824 
I004 E E ERES 531, 087 | 2,672, 184 | 460, 834 ¡1, 102, 993 81,030 | 199,127 [1,072,951 | 3,974, 304 


A A A 


The total quantity and value of the phosphate rock produced (mar- 
keted) in Florida since 1888, when the first was exploited, is shown 
in the following table: 


Output of phosphate rock in Florida, based on marketed product, 1888-1904. 


———————— — ——— 
! t 


| 


Year. Quantity. | Value. | Year. Quantity. ! Value. 
itecto | ue egies 
Long tons. 1 Long tons. | 
E A eis eenaa 3, 000 $21,000 | IM9N...sleeees sss 000,894 | 81,847, 796 
ET NNMERO NC 4, 100 28,000 | 1899...... Lese esee seen e 726,420; 2,804,061 
E A EEE A 46,501 | — 338,190 | 1900.......... 2. eee eee eee ' 706,248 | 2,983,312 
cocos 112,482 | — 703,019 | 1901............-. econ eee | — 751,996 | 3.159,473 
E NN 287,343 | 1,418,418 | 1902.............-.se see | — 785,490 | 2,564,197 
Ly E EE ^ 438,801| 1,979,086 | 1903.......... esce 860,386 | 2,986,824 
1894........ leues TAA | 527,653 | 1,666,813 | UE RE RR 1,072,951 | 3,974,304 
e | ramas! Tene ILI 22 
A | 552,342 | 1,493, 515 | 
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The record of the Florida hard-rock phosphate production, prepared 
by Messrs. Auchincloss Brothers, shows that the total shipments of 
hard-rock during 1904, as reported to them, were 494,044 long tons, 
as compared with 467,872 long tons during 1903, an increase of 26,172 
long tons, or 5.6 per cent. The condition of the hard-rock industry 
is indicated by the following table, which gives the number of plants 
in operation, idle, and in course of construction during the period 
from 1896 to 1904, inclusive: 


Number and condition of hard-rock plants in Florida, 1896-1904. 


Under 


Year. DDAR Idle. |construc-| Total. 
' tion. 
i|. xv c ———————Ó—ÓÓ(Ó aa o 38 49 à 90 
jos ran UN 38 36 2 76 
o Wm EN 43 2b 5 73 
js mH n 58 13 10 81 
1900 MM ————————— | 51 22 5 78 
A O ON | 40 29 3 72 
W002 — —À— PE | 50 17 8 70 
TOUS 2h NE | 48 7 5 60 
O ted Us eel e daa RO Ds 81 5 5 41 


a AS reported to the Survey. 


The following tables of shipments of Florida phosphate rock since 
1897, by months, countries, and years, have been taken from the same 
report of Messrs. Auchincloss Brothers: 


Total shipments of Florida hard-rock phosphate, by months, 1897-1904. 


Month. 1897. 1838. 


E | 
1899. | 1900. 1901. | 1902. 1903. 1904. 


| 

TRINUM EY ESO A EA 
| 

Long tons. Loita ional Langone: Long tons.| Long tons. Long tons. Long tons.| Long tons. 


Januury............. 12, 924 11, 682 28, 560 23, 859 17,673 19, 113 15, 222 19, 942 
February ........... 20, 668 26, 850 32, 630 28, 623 32, 412 24, 265 22, 305 41, 920 
Mareh AM 37, 243 34, 049 43, 051 25, 232 41, 751 35, 998 48, 869 48, 590 
AD asadas 32, 608 22, 274 59, 001 52, 398 35, 945 57,185 74,351 45, 926 
Ma CI eee o 45, 715 31, 992 48, 584 44, 598 83, 349 | 35, 987 39, 913 49, 362 
June Litas 32, 837 31, 948 23,051 21, 950 23, 039 | 47,452 29, 805 42, 079 
Misas EPA 22, 639 53, 114 | 48, 747 38, 822 28, 791 42, 700 34, 426 43, 486 
August.............. 19,292 27, 409 | 41,155 21, 491 57, 497 | 16, 485 35, 646 33, 374 
September .......... 59, 966 46, 961 35, 728 20, 711 51,781 | 72,516 47,095 55, 917 
October ............. 27,004 21, 476 36, 691 26,174 49, 093 70,123 47, 439 43,717 
November .......... 20, 184 30, 595 28, 947 24,222 30,326 | 42,180 33, 622 43, 287 
December........... 18,537 22, 155 18,527 20, 976 19, 473 | 25, 606 39, 179 81, 444 
Total.......... 350,277 | 360,505 | 444,675 | 348,556 | 424,130 . 492,610 | 467,872 494, 044 


H. Doc. 21, 59-1——67 
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The following is the record of shipments to each country for the 


last eight years: 


Shipments of Florida hard-rock phosphate, by countries, 1897-1904. 


80, 068 
12, 430 
8, 850 


28, 246 
5,311 

9, 714 
246, 824 
85, 400 
73, 280 


37,620 
12, 957 
10, 218 

205, 703 
32, 703 

100, 603 

8, 450 
28, 215 
20, 085 

8, 040 


; 14, 866 


2,200 
5,584 


6, 800 


Country. 1897. 1598. 1899 | 1900 1901. 
Long tons.| Long tons. A EVI Long tons.| Long tons.| Long tons.| Long tons. 
England ............ 24, 168 23, 849 81, 789 20, 542 28, 790 
8cotland ............ 5, 957 6, 000 9, 545 1, 790 6, 186 
Ireland ............. 2, 953 3,420 |........... 5,852 5,175 
Germany ........... 181,355 | 186,731 | 243,887 , 208,422 | 214,280 
Belgium ............ 22, 954 38, 903 37,103 31, 639 58, 181 
Hollanda........... 53, 039 64, 309 87,167 ' 54,849 72,158 
Denmark ........... 11,019 8,287 5, 475 | 2, 930 12,814 
Norway and Sweden 7, 442 9, 378 11,938 | 8,000 |.......... 
France.............. 13,931 |.......... $:165. seres 6, 498 
jp — — 16, 931 11,040 4,546 |.......... 5, 842 
Russia .............. 3,613 | cec ese 1, 700 2,702 |. oves ens 
Austria ............. 4, 505 4,946 |.......... 5, 922 8,114 
Spain... re m € 2, 500 2, 600 
United States, West 
Indies, Australia, 
Japan, Hawali,etc.' 2,415 3, 642 8, 360 3, 908 3, 493 
360,505 | 444,675 | 348,556 | 424,130 


492, 610 


467,872 


Total shipments of Florida hard-rock phosphate, 1891-1904. 


Year. Quantity. | 

Long tons. | 
E IA 71,682 | 1896... 
1802 tele 188,013 | 1897... 
|. MM 220,216 | 1898... 
ia 304,079 || 1899... 
1895........... esee 306, 046 | 1900... 


Quantity. | 


Year. 

Long tons. | | 
MEINE 822,871 | 1901 
dde 850, 277 || 1902 
URB ELA d 360, 505 ¡| 1903 
EE E 444,675 || 1904 
od 348, 556 ' 


Year. 


ce... o. .en.o.n nene... noo 


e... ..neoen.n.n.n.oon...o 


e... =.o..n. .<. 0.0... .0. 


| 494, 044 


a A large proportion of the shipments to Rotterdam are forwarded to the interior of Germany. 


Quantity. 


Long tons. 
424, 130 
492, 610 
467, 872 
494, 044 
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Shipments of Florida land-pebble phosphate, 1900-1904. 


1900. 1901. 1902. 1908. 1904. 
A A _-_- a A oe AN A |——— __ _ 
Long tons. | Long tons. | Long tons. | Long tons. | Long tons. 
United Kingdom porta ................... 2, 540 10, 596 22, 035 29,226 27,945 
Baltic ports...........eeeee eere 19, 810 24, 518 32, 785 40, 550 76,740 
Continental ports ............... eese 24, 826 26, 720 40, 942 41, 655 68,610 
Mediterranean ports ..................... 81, 980 80, 200 84, 963 84, 630 50, 450 
Other foreign ports....................... 14, 070 19,743 5, 046 5,700 |. ese reet 
Total foreign shipments. ........... | 92,726 111,777 185, 761 151, 761 218, 745 
Total domestic shipmenta.......... | — 124,149 156, 649 108, 800 157,015 | 133, 549 
Total shipments. ................... | 216,875 | — 268,426 | 334,561 | 308,776 352, 294 


1900. 1901. 1902. 1908. 1904. 


| Long tons. | Long tons. | Long tons. | Long tons. | Long tons. 
United Kingdom ports ................... | 21, 427 18, 855 AA ele RR ets 
Continental porta eh eb A ine A nels sag qu ER A 
Mediterranean ports ..................... | aa ursa dace de ex RAPI map E ts vs avete mE MATE 
Other foreign ports....................... | rcc rr TI TET 


Total foreign shipments............ 21, 427 18, 855 4.000 esos sso E c ar ecd 
Total domestic shipments.......... | 33, 079 81,828 3, 070 66, 655 79, 196 


Total shipments.................... 


SOUTH CAROLINA. 


In South Carolina the diminution in production which has been 
shown by the reports for the last five years has received a slight check, 
there having béen an 11 per cent increase in the produetion of land 
rock, which more than made good the continued decline in river rock. 
The total production of South Carolina phosphate rock in 1904 was 
270,806 long tons, valued at $861,317, as compared with 258,540 long 
tons, valued at $783,808, in 1908, distributed as follows: Land rock, 
258,806 long tons, valued at $830,117, in 1904, as compared with 
233,540 long tons, valued at $721,303, in 1903; river rock, 12,000 long 
tons, valued at $31,200, in 1904, as compared with 25,000 long tons, 
valued at $62,500, in 1903. 

The production of phosphate rock in South Carolina has been falling 
off year by year since 1898 (with the exception of 1898, when there 
was an increase over the preceding year), until 1904, when there was 
an increase over 1903 of 12,266 long tons, valued at $77,514. The 
stock on hand January 1, 1905, was reported as being very small. 
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The following tables show the production of land and river phos- 
phate rock in South Carolina since 1867, the figures being based on 
sales for the respective years: 


Marketed output of phosphate rock by the lund and river mining companies of South 
Carolina, 1867-1896. 


t m- Ri x| r : : 
an uu LAE WE Tr | Tea 
May 31— Jong tons. | Long tons. ; Long tons. ' May 31— Long tons. | Long tons. | Long tons. 

1867 ..... Go RCRUM 6 18M...... 250, 297 181, 482 431.779 
1868 ...... d — (0 12,2602 ——— 1885...... 225,918 | — 169,490 ' 395,408 
1869 ,..... 31,958 |... eee. | 31.958 , Dec. 31— 

1870 ...... 63, 252 1, 989 65.241 - 1885« ....| 149,400 | 128,369 277, 789 
1871 ...... 56, 533 17, 655 74, 188 1896......| — 253,484 | 177,065 430, 549 
1872 ...... 36, 258 22, 502 58, 7 1887...... 261,658 | 218,900 480, 558 
1873 ...... 33, 426 45,777 79,203 1888...... 290,689 | — 157,878 448, 567 
y oe 51, 624 57,716 109,340 1899. ..... 329,543 | — 212,102 541, 645 
1875 ...... 54, 821 67,969 — 122,790 1890. ..... 353,757 | — 110,241 463, 998 
1876 ...... 50, 566 81,912 ' — 132,478 | 1891...... 344, 975 130, 538 475, 516 
1877 ...... 36, 431 326,569 163,000 | 1892...... 243,652 | — 150,575 394, 227 
1878 ...... 112, 622 97,700 | 210,822 | — 1893...... 308,435 | — 194,129 | — 502,564 
1879 ...... 100, 779 98, 586 199,365 | 1894...... 807,305 | 142, 803 450, 108 
1880 ...... 125, 601 65,162 | 190,768 1895...... 270,560 | 161,415 431, 975 
1881 ...... 142,193 | 124,541 | 266,734 1596...... 267,072 | 135, 351 402, 423 
1882 ...... 191,805 | 140,772 | — 332,077 


Total ..| 5,175,582 | 8,378, 386 8, 553, 968 
| x: 


d 
1 [ 


1883 ...... 219, 202 159, 178 378, 380 
a Seven months 


The quantities and values of the different kinds of phosphate rock 
produced and marketed in the State since 1897 are shown in the 
following table: 


Quantity and value of phosphate rock produced in South Carolina, 1897-1904, classified by 


grades. ` 
Land rock. | River rock. Total. 
Year. See ae, EU gs ee ee ee ee ee 
| Quantity. | Value. | Quantity. | Value. Quantity. | Value. 
A == A A A REA A 
Lony tons. Long tona. Long tons. 

AAA bbb LR ded 267,3«0 | $748, 050 90, 900 | $238, 522 858,980 $986, 572 
Eo ——— —Á—— 298,610 | 856, 225 101,274 | 251,047 399,884 1,107,272 
AA AO 223, M9 | 738, 969 132,701 | 839,130 356, 650 ' 1,078, 099 
A A A 266,186 | 877,405 62,987 | 164,565 | $29,178 | 1,041,970 
A i aan E ur udo tot, 225,189 | 716,101 95,992 | 245,739 321,181 | 961,840 
|| i PE EEE | 245,243 | 753,220 68,122 | 166,505 313,865 | 919,725 
Li — rc ... 233,540 | 721,303 25,000 | 62,500 258,540 | 783,808 
ON .258, R06 | 830,117 12,000 | 31,200 270,806 | 861,317 


2. 018, 903 |6, 241, 390 588, 976 |1, 499,208 | 2,607,879 7,740,598 


There has been produced in South Carolina a total of 7,194,485 long 
tons of land rock and 3,967.362 long tons of river rock; a grand total 
of 11,161,847 long tons, with a total value of $24,035,164. 
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Tennessee showed in 1904 the largest marketed output since the 
beginning of the industry, eleven years ago. The output and the 
value of the material at the mines are shown in the following table: 


Production of phosphate rock in Tennessee, 1894-1904. 


Year. Quantity. Value. Year. Quantity. Value. 
Long tons Long tons 

1904 E coe twee 19, 188 $67,158 | 1901.............. eere | | 409,663 | $1,192,090 
A RR EOS 38, 515 82,160 || 1902..................--- | 390,799 | 1, 206, 647 
1806. saab abe EE 26, 157 67,370 || 1908..........2cececeeeeee | 460,530 | — 1,543,567 
1807. niece tendu tes , 398,723, — 198,116 AS 630, 571 2, 087, 804 
1ROB. A 308,107 ' 498,392 

| ‘ i ete ONERE 190, : 
1899. cen cte aL EE 424,109 | 1,177,160 Tota : jM “Rett AD 
1900................ ances 454,491 | 1,328,707 | | 

| ——— ——" 


pared with 460,530 long tons, valued at $1,543,567, in 1903. The 
increase in average value at the mines was from $3.35 per long ton in 
1903 to $3.84 per long ton in 1904. The year 1904 seems to have 
been the most prosperous year known in the history of phosphate- 
rock mining in Tennessee, since the output was the largest on record 
and the average price obtained for the rock was greater than ever 
before. About 6,791 long tons are reported as having been sold from 
the stock carried over from the preceding year, and the stock on hand 
January 1, 1905, is reported as being 43,334 long tons. 

The following statement of shipments of Tennessee phosphate rock 
by water from Pensacola, Norfolk, and Newport News during the last 
six years has been taken from the reports of Messrs. Auchincloss 
Brothers. Most of the exports to United Kingdom ports have been 
to Manchester. Of continental ports, Dunkirk received nearly one- 
third of the shipments, Havre nearly one-quarter, and Antwerp nearly 
one fifth. Of the Mediterranean ports, Genoa received nearly one- 
half of all shipments and Venice received nearly one-quarter. 
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Shipments of Tennessee phosphate from Pensacola, Norfolk, and Newport News, 1899-1904. 


United Kingdom portis................... 28, 135 8, 080 10, 217 11, 701 10, 374 7,571 
Baltic ports A VARTAS NUM A PEE AO PE 
Continental porta........................ | 63,156 55, 221 56, 639 85, 111 31, 956 35,072 
Mediterranean ports ..................... | 66, 382 69, 014 58, 309 56, 106 66, 935 71,471 
Other foreign ports ...................... | O AAA A O A does Seg 
Total foreign shipments............ | 162,531 | 127,315 | 125,165 | 102,918 | 109, 265 117,114 
Total domestic shipmenta.....,.... | 10,2129 A O o dais n ses 2, 650 5, 850 
Total shipments ................... 172,743 | 127,315 | 125,165 | 102,918 | 111,915 122, 964 


PENNSYLVANIA. 


Pennsylvania is the only other State reporting phosphate during 
1904. It reports but 100 long tons, valued at $200. 


PRICES. 


During 1904 the average price of phosphate rock per long ton 
obtained at the mines, based on the returns given in the preceding 
tables, was: 

Florida, hard rock, $5.03 per long ton. In 1903 this grade averaged 
$4.82, and it brought $4.06 in 1902, $5.23 in 1901, $5.25 in 1900, and 
$4.60 in 1899. Land pebble averaged $2.39 per long ton at the mines 
in 1904. "This grade continuously decreased in average price for the 
four years preceding 1904, the price obtained having been $2.77 in 
1900, $2.67 in 1901, $2.31 in 1902, and $2.27 in 1903; so that a slight 
recovery is observable for 1904. River pebble averaged $2.46 per 
long ton in 1904, whereas it brought but $2 per long ton in 1903 and 
$1.92 in 1902, a noteworthy increase. 

In South Carolina the average price per long ton received for land 
rock in 1904 was $3.21. In 1903 the average price obtained at the 
mines was $3.09; in 1902, $3.07; in 1901, $3.18; in 1900, $3.30, and 
in 1899, $3.30. River rock shows a slight gain in the average price, 
$2.60 per long ton being realized in 1904, as compared with $2.50 in 
1908, $2.44 in 1902, $2.56 in 1901, $2.61 in 1900, and $2.56 in 1899. 

In Tennessee the average price obtained at the mines for phosphate 
rock has increased steadily since 1897, with the exception of a slight 
check in 1901. The average price in 1904 was $3.84 per long ton, 
free on board at the mines. Thè average prices obtained in recent 
previous years have been: 1898, $1.62; 1899, $2.77; 1900, $2.92; 1901, 
$2.91; 1909, $3.09, and 1903, $3.35. 
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IMPORTS. 


The following table shows the imports of fertilizers of all kinds into 
the United States from 1868 to 1904, inclusive: 


Fertilizers imported and entered for consumption in the United States, 1868-1904. 


| Crude phosphates and 


| de a TE a 
Year ending— | poses. | eina 
Quantity. Value. | Quantity. Value. | 

June 30— Long tons. | Long tons. | 
A DU T RET 90,658 | 1330,896,780. 1... es $88,864 | 81,425,625 
A POR AA 13, 480 ¿A 61, 529 278, 533 
Oo IR ERROR NS | 47,747 CAMI oo 90,817 | 1,505,689 
7.1) AO | 94,844 | 3,318,914 |............ 105,703 | 3,419,617 
SEE coena A IIA NT | 15, 279 3d ee 83, 342 506, 664 
MN i. o doom QI Odes s | 6,755 O rias 218, 110 885, 821 
AAA NE eode 10, 767 ME a ae 243, 467 504, 552 
A E O AAN 23, 925 IÓ era 212, 118 751, 926 
NE or RT 19, 384 rà ks AS 164, 849 874, 984 
| AAA CE 25, 580 HL Lecco 195,875 | 1,069,324 
HR AA E CN 23, 122 SI ee ee 285, 089 | 1,134, 696 
y A PA 17, 704 IE Lese 223,983 | 857, 829 
A OA d 8, 619 | ini. 980 A 317,068 | 425,801 
T REVO IR IR II, 23, 452 399, 552 POE | 918,835 | 1,318,387 
I. RM idos 46,999. 854,463 | 133,956 1,437,442 | 2,291,905 
> IR ine aur ee 25, 187 537, 080 | 96, 586 798,116 | 1,335,1%6 
AR AT 28, 090 588, 033 35, 119 406, 233 994,206 
E AR E 20, 934 393, 039 40, 068 611,284 | 1,004,323 

December 31— ; 
dol ARRIE TETTE T EFELETT RE TT 13,520 306, 584 82, 608 1,179,724 | 1,486,308 
IM AAA T YU Aet 10, 195 252, 265 53, 100 644, 301 896, 566 
dol TRUE RAPERE ALES 7,381 125, 112 36, 405 329, 013 454, 125 
EA RS APRA 15, 991 313, 956 35, 661 403, 205 717,161 
o oc deua A o ias i 4, 642 59, 580 31, 191 252,787 312, 367 
AA scatti Mora F 11, 937 199, 044 29, 743 214,671 413, 715 
HER cocci A 15225 3, 073 46, 014 92, 476 666, 061 712,075 
No ceo dase II soot avos 5, 856 97, 889 106, 549 718, 871 816, 760 
1 MUNERE | — 5,757 105,991 | — 126,820 904,247 | — 1,010,238 
15908. TT POET ee eT ee | 4,270 51, 642 80, 088 450, 379 502, 021 
PRA oe A | 6, 532 79,815 113, 955 639, 858 719,673 
Watios | 4, 930 55,715 | — 200,598 970,836 | 1,026,551 
IR A ET PEREO Hard: ibi E 4, 482 50,783 | 417,966 98,610 | 149, 393 
Deo PS RA RI IE 2, 700 27, 006 17, 330 128, 579 155, 585 
IO AAA 5,161 38, 184 21,252 181, 462 219, 646 
E sa Sectio das 7,820 89, 202 24, 439 140, 940 230, 142 
14 ARI AREE RS ERR A 8, 393 164, 783 57, 558 388, 479 553, 262 
IUE. O sesta 21, 985 252, 132 141, 859 756,287 | 1,008,419 
A, A 37, 127 498, 702 134, 467 825,487 | 1,324,189 


aUntil 1898 the crude potassium salts, kieserite and kainite, were included under ‘‘ Other sub- 


stances used for fertilizing purposes," in addition to apatite and bone dust or boneash. Theimports 
of kieserite and kainite since 1898, inclusive, are as follows: 1898, ap tons, 121,506 ($621,443) ; 1899, 
long tons, 133,472 (8777,602); 1900, long tons, 181,353 ($1,201 pH 1901, long tons, 240, ($1,800,619); 
1902, long tons, 225,413 ($1,016,032); 1903, long tons, 158,313 ($778,7 ); 1904, long tons, 218,957 $1,050,082 
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WORLD'S PRODUCTION. 


In the following table will be found a statement of the world's pro- 
duction of phosphate rock from 1896 to 1902, inclusive: 


World's production of phosphate rock, 1896-1902. 


[Metric tons.) 


1896. 1897. 1898. 1899. 
Country. Vm Sd E E ARA A AS 
Quantity. Value. ¡Quantity. Value. Quantity.| Value. Quantity. | Value. 
I 

Algeria ............ 165,738 | $500,906 | 228,141 | $912,564 | 269,500 $1,078,000 | 324,983 ¡$1, 299, 932 
Belgium ........... a297,470 | 537,320 |a 350,056 | 436,762 | a 156, 920 303, 230 |a 190, 090 342, 180 
Canada ........... - 517 | 3, 420 824 3, 984 665 3, 665 2, 722 18, 000 
France............. 582, 667 3,502,027 | 535,390 2,852,887 | 568,558 | 3,115,958 | 645,868 | 3,334,145 
Norway ............ 1, 106 17,280 872 12, 960 3, 593 53, 352 1. 500 22,140 

Redonda (Br. West 
Indies): usc ces A A 812 5, 525 750 4,725 1, 507 9,270 
Russia ............. 3,776 11, 065 5,917 22,132 1, 870 4, 784 16, 863 68, 640 
Spain .............. 70 3, 080 2,084 | 16,672 4, 500 46, 003 3, 510 35, 100 
United Kingdom .. 3, 045 26, 250 2, 032 17, 500 1, 575 13, 565 1, 469 12, 645 
United States ...... 945, 982 2, 803, 372 |1, 056, 322 (2, 673, 202 |1, 330, 264 | 3, 453, 460 |1, 540, 506 | 5,084,076 

1900. 1901. 1902. 
Country A A PEE — AAA AAA AA AAA 
Quantity. | Value. Quantity. Value. Quantity. | Value. 

Algeria. eoe rre 319,422 | $1,277, 688 265, 000 | $1, 060, 000 305, 174 | $1, 220, 696 
Belgium ..................... a 215,670 367, 164 222, 520 361, 398 135, 850 - 297, 848 
Canada uis ads 1, 284 7,105 937 6, 280 776 4, 969 
EISDCe.^ s goes cele ues 587,919 | 2,827,291 535,676 | 2,614,543 543, 900 2, 480, 4^4 
NOFWAY «oen vex Eee ES 300 4, 445 O deeseease A 
Redonda (Br. West Indies).. 2, 230 13, 720 Nil. RON 132 791 
Russia Loción 25, 663 (€) 21,276 72, 608 13, 709 48, 741 
Spel RC 4,170 18, 690 4,220 16, 880 1,150 4, 600 
TONS A A A O eres cuta 264, 930 1,075, 616 
United Kingdom ............ | 630 5, 425 71 680 87 530 


United States ................ 1,515, 179 | 5,359,248 | 1,507,548 | 5,316,403 | 1,514,244 4, 693, 444 


a Cubic meters. b Statistics not yet available. c Value not reported. 


SALT. 


By Enmunp Otis Hovey. 


PRODUCTION. 


The reported production of salt in the United States during 1904 
amounted to 22,030,002 barrels (of 280 pounds), valued at $6,021,222, 
as compared with 18,968,089 barrels, valued at $5,286,988, in 1903. 

The quantity produced is the largest ever reported, except in 1902 
(see table next page), but the average net price per barrel (27.332 
cents) is lower than that reported in 1903 (27.873 cents) or in any pre- 
vious year, with the exception of 1902, when the average net price 
realized according to the report was only 23.769 cents per barrel. 

For convenience salt is classified in this table into “table,” **com- 
mon fine," **common coarse,” ‘‘ packers,” .** solar,” “rock,” “mill- 
ing." and “other grades." The last-named division includes salt in 
the form of brine, which is used in large quantities for the making of 
soda ash, sodium bicarbonate, sodium hydrate (caustic soda), and other 
sodium salts. | 

The following table shows the salt production of the United States 
by grades during the last ten years. The most noteworthy feature 
of the year 1904 was the increase of 1,193,620 barrels in the produc- 
tion of rock salt. This increase was due in large part to the expansion 
of the salt industry of Louisiana, where rock salt is easily and cheaply 
mined in the ** mounds” which occur in the southern part of the State: 


Production of salt, by grades, in the United States, 1895-1904. 


Year. ur Common | Common | Packers, | Solar. 

| Barrels. | Barrels. Barrels. Barrels. Barrels, 
ads sae 2,173,123 | 6,099,480 | — 280,284 | 118,801 983, 870 
A AN | 2,280,409 | 6,598,733 | — 300,365 | — 163,035 | 2,681,086 
| A NOIRS 2,555,278 | 6,868,798 | — 516,143 | — 609,378 | 3,614,491 
T. OMNEM ' 2,198,339 | 8,583,128 | — 873,071 | — 379,635 | 3,077,024 
tato cae eto ea 1,866,165 | 6,883,352 | 4,562,217 | 182,930 | 3,483,868 
A Aer T | 2,812,130 | 6,773,217 | 1,921,821 | — 145,305 | 1,086,916 
bp | 2,177,447 | 7,169,953 | 1,630,560 84,636 | 1,200,141 
e lada | 2,027,798 | 6,692,587 | 1,571,187 | — 466,987 1,172, 484 
D MM 2,441,908 | 6,351,855 | 1,829,460 | — 270,170 | 1,743,101 
C1 ae EA or E EEEE dies | 2,508,408 | 6,819,109 | 2,604, 981 96,130 | 1,189,893 


a, A 
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Production of salt, by grades, in the United States, 1895—1904— Continued. 


Year. Rock. | Milling, | ther | Total pro-) Total 
Barrels Barrels. Barrels. Barrels. 
O EAA 2, 089, 763 40, 107 1,884,221 | 13,669,649 | $, 423, 084 
A A ts 1, 783, 886 133, 271 109, 941 | 13, 850, 726 4, 040, 839 
d n D "——— err xc 1,649,459 |............ | 159,655 | 15, 973, 202 4, 920, 020 
IBUN oed es E AR A E E ET E UE 2, 153, 801 156, 579 | 160, 457 | 17, 612, 634 6, 212, 554 
E utet 2, 544, 036 96, 178 | 89, 878 | 19, 708,614 6, 867, 467 
TODA ec tenta A n Mant 2,974,033 85,357 | 5,571,063 | 20,869,342 | 6, 944, 603 
A A IUE 3, 237, 938 72,460 | 5,003,526 | 20,566,661 6,617, 449 
i MEET 2, 889, 836 127,521 | 8,900,881 | 23,849,231 | 5,668,636 
jo cone dee et A hel is IO 3,175,521 37,657 | 3,118,417 | 18, 968, 089 5, 286, 988 
1904. oua rib eR ERA EE 4, 369, 141 349,421 | 4,093,419 | 22, 030, 002 6, 021, 222 


The subjoined table gives the total annual production of salt in the 
United States since 1893, when the present method of collecting statis- 


tics was begun. 


or well, exclusive of barrels or other packing material. 


Production aud value of salt in the United States, 1898-1904. 


The value given is the net value of the salt at mine 


Year | Quantity. Value. Year Quantity. Value. 
| Barrels. Barrels, 
i —— —— M | 11,497,208 ' $4, 154, 668 | 18005 ou mA paca Tee 19, 708,614 | $80,867, 467 
jl DE 12,908,417 | 4,739,285 | 1900 ....................-. 20, 869, 342 6, 914, 603 
A ÓN 13, 669, 649 1, 423, 084 1 1901 ........ooooooomooomooo 20, 566, 661 6,617, 449 
D --———————— 13,850,726 | 4,040,839 | 1902 ..........LLeeeeesesee 23,849,231 | — 5,608,636 
ls 15,973,202 ; 4,920,020 | 1903 ...................... 18, 968, 089 9, 286, 958 
o PRICE NT 17,612,634 | 6,212,564 | Di MERERI 22,030,002 6, 021, 222 


The chief salt-producing States are New York and Michigan, and 
the combined output from these two States amounts to about two- 
thirds of the total production of the United States. As will be seen 
from the following table, the five leading salt-producing States during 
1904 were New York, 8,600,656 barrels (39.04 per cent); Michigan, 
5,425,904 barrels (24.63 per cent); Ohio, 2,455,829 barrels (11.15 per 
cent); Kansas, 2,161,819 barrels (9.81 per cent), and Louisiana, 1,095,850 
barrels (4.97 per cent). These five States contributed 89.60 per cent 
of the total quantity of salt produced in the country during the year. 


New York 
Michigan 


ecc. 


SALTY. 


Production of salt, by States, during 1901, 1902, 1908, and 1904. 


ce... ..o e...» 


....o..o..o.o.» 


coro... .o no» 


e^ 


ee": 


ecc -7--* 


| 1901. 1902. 1903. 
Quantity. Value. |Quantity.| Value. Quantity. Value. 
Barrels. | Barrels. | Barrels. | | Barrela. 
7, 286, 320 $2, 089, 834| 8, 523, 389/81, 938, 539. 8, 170, 648 $2, 007, 807 
7, 729, 641| 2,437,077, 8,131, 781| 1,535,823, 4,297,542 1,119,984 5,425,901 
1,153,535! 455, 924] 2,109,987] — 593, 504 2, 798, 1899 795, 897, 2, 455, 829: 
2,087,791) 614,365) 2,158,486, — 514, 401 1,555,934 — 564,232. 2,161, 819 
(a) (a) | (a) (a) | 568, 936 178, 342) 1,095, 850 
601,059 133,656 253,085 — 629 ,701, 198,630 821,557 
931,722; 94,732 97,72), 244,236, — 35,797, 575,000 
(a) (a) 148,683 — 314,000 117,647, 376,695 
334,484 326,016 270,626 212,955, 181,710, 258, 829 
465,245. 1, 268, 929 os 176,238 86,42 262, 863 


1,141, 509 


[E 


AAA A A EA ESA 
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1904. 


Quantity: Value. 


8, 600, 656 $2, 101, 568 


1,579, 206 
478, 523 
717, 101 
320, 000 
205, 435 


a Included in “Other States.” 
DOMESTIC CONSUMPTION. 


The following table has been compiled to show the increase in the 
proportion of salt produced in the United States which has entered 
into domestic consumption. Of the total consumption of salt in the 
United States the quantity of salt of domestic production used increased 
from 63.5 per cent in 1880 to 94.9 per cent in 1904, while the consump- 
tion of salt imported into the United States decreased from 36.5 per 
cent of the total in 1880 to 5.1 per cent in 1904. The actual consump- 
tion in 1904 was 23,116,971 barrels, or about 2.46 times that of 1880. 
In 1880 the production in the United States was 5,961,060 barrels and 
the imports 3,427,639 barrels. The corresponding figures for 1904 
sho w an increase to 22,030,002 barrels of domestic salt produced, while 
the imports decreased to 1,186,712 barrels. 


Supply of salt for domestic consumption, 1880-1904. 


[ Barrels.] 
Source. 1880. 1881. 1882. 1883. 
Domestic production........................-- 5, 961, 060 a 6, 000, 000 6, 412, 373 6,192, 231 
DMPO Bice az iii Rete euer Ses FR WERE Ses 3, 427, 639 3, 839, 994 3, 085, 168 3, 099, 699 
quc PP 9, 388, 699 9, 839, 994 9. 497,511 - 9 291, 930 
EXDOFPUBS. ico 4a v bvavxen dde dud qu qa 4, 436 9, 091 8,417 | 10, 829 
Domestic consumption..............-.-. 9, 384, 263 | 9, 830, 903 9, 489, 124 | 9, 281, 101 
Increase over preceding year................. esee eere 446, 640 | b 341, 779 : b 208, 023 
Percentage of imports to total consta nom: 36. 5 | 39.1 32.5 | 33. 4 


a Estimated. b Decrease. 
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Supply of salt for domestic consumplion, 1880-1904—Continued. 


EE | 
Source. 1884. | 1885. 1886. | 1887. 
———————— Á ÁEÁ _ ————— ___——___ _ z->_ __ _ |) 
Domestic production.......................... 6, 514, 937 7,088, 653 7,707, 081 8, 003, 952 
Imports ............. dots aM oni wai ee aE 8, 246, 349 | 3, 227,880 2, 818, 623 2, 587, 746 
Toluca ada roo cue et 9, 761, 286 | 10, 266, 033 10, 525, 704 | 10, 591, 708 
EXPO AS 14, 003 | 14, 649 17,246 | 16, 732 
Domestic consumption ................. | 9,747,288 | 10,251,384 | 10,608, 458 10, 574, 976 
Increase over preceding year................. 466, 182 504, 101 257,074 66, 518 
Percentage of imports to total consumption. A 33.3 31.5 26.8 24.5 
Source. | 1888. | — 1889. 1890. 1991. 
Domestic production. ......... 00000000000000 ' 8,055,881 8,006, 565 8,876, 991 9, 987, 945 
ss A ewe aes en EE a 2, 232, 253 1, 833, 452 1, 838, 024 1, 694, 048 
AN ! 10,288,134 | 9,889,017 | 10,715,016 | 11, 681, 993 
EXPO sa 19, 140 19, 209 NEL o ee 15, 889 
Domestic consumption.................. | 10, 268, 994 9,819,808 | 10,697,418 |. 11,666,104 
Increase over preceding year................- a 305, 982 a 449, 186 877,610 968, 686 
Percentage of imports to tota] consumption. " 21.7 18.7 17.2 14.5 
(__Aa oe ———————— AS = 
Source. 1892. | 1893. 1894. | 1896. 
Ne ee hee 
—_— | | E 
Domestic production.......................... 11, 698, 890 | 11,897, 208 12, 968, 417 | 13, 669, 619 
Imports Mc A | 1,633, 419 | 1,244,711 1, 550, 556 | 1, 996, 970 
a MR DEKO INEEN 13,392,309 | 13,141,919 | 14,618,973 | 15,666,619 
Exports A IA 18, 603 20, 686 38, 763 an 36, 855 
M A A EN ——— —— —————M > — — m — 
Domestic consumption.................. 13, 313, 706 | 13, 121, 233 On, 480, 210 | 15, 629, 764 
Increase over preceding year................. | 1, 647, 602 a192, 473 1, 358, 977 | 1, 149, 554 
Percentage of imports to total consumption. . | 12.3 9.5 10.7 | 12.3 
2 - = 
Source. 1896. ` 1897 1898 | 1899. 
AE AA AE EA E E A EOT. 
Domestic production. .....oocoocooccccccconos 13,850,726 | 15,973,202 | 17,612,634 , — 19,708,614 
a 240 soca steer vaste is A 1,858,614 | 1,493,033 1,825,212 | 1,350, 366 
Told to ds 15,709,340 ' 17,460,235 | 18,987,846 | 21,058,980 
A LaL | 63, 391 | 54, 195 61,715. 90,001 
Domestic consumption. ..........-. esse Cds quU IR EN ISI | 90,968,979 
Increase over preceding year................. | 16, 185 | 1, 766, 091 1, 464, 091 2, 092, 848 
Percentage of imports to total SONRA OR] 11.9 | | 8.6 7.0 | 6. 4 
i 
Source. | 1900. | 1901. ` 1902. 1908. 1904. 
ucc UD MEN mE EM LENIN EUIS 
Domestic production..................... | 20, 869, 342 | 20,566, 661 23, 849, 231 | 18,968,089 | 22,030, 002 
o A ease ees . 1,427,921 | 1,440,960 | 1,819,744 | 1,171,288 | 1,186,712 
A te ee a j 22, 297, 263 | 22,007,611 25, 168, 975 20, 139, 377 28, 216, 714 
FER POMS is UA | 63, 650 67,376 36, 388 | 91,070 99, 743 
Domestic eonsumption............. 22,243,613 | 21,940,235 | 25, 132, 587 | 20,048,307 ¡ 23,116,971 
Increase over preceding year............. 1,274,634 | 43083,8978 | 3,192,852 | a 5,084,280 8, 068, 664 
Percentage of imports to total consump- 
tHon A p eee Sees REG da 6. 4 | 6.6 5.8 5.8 5.1 
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The imports of salt into the United States from 1867 to 1881, as 
reported by the Bureau of Statistics of the Department of Commerce 
and Labor, show an increase from 483,775,185 pounds in the former 
year to 1,075,198,397 pounds in 1881, the largest quantity yet recorded. 
From 1881 the imports decreased almost as steadily until 1893, when 
348,519,173 pounds were reported, the smallest yearly quantity recorded 
up to that time since 1867. The decrease was largely in the imports 
of fine salt, due to the domestic production of table, dairy, and other 
special grades of salt equal, if not superior, in quality and price to the 
imported article. The tariff act of 1894 placed salt upon the free list, 
and importations increased to 434,155, 708 pounds in 1894 and to nearly 
560,000,000 pounds in 1895. In 1896 the imports of foreign salt 
amounted to 520,411,822 pounds. The tariff act of 1897 returned salt 
to the dutiable list. Salt in bags, barrels, or other packages is now 
subjected to a duty of 12 cents per 100 pounds (33.6 cents per barrel), 
and salt in bulk is taxed at the rate of 8 cents per 100 pounds, or 22.4 
cents per barrel. The duty on imported salt in bond used in curing 
fish taken by vessels licensed to engage in the fisheries and in curing 
fish on the navigable waters of the United States or on salt used in 
curing meats for export may be remitted. The quantity of salt 
imported in 1897 was nearly 20 per cent less than in 1896, the total 
. amounting to 418,049,214 pounds, and in 1898 the imports fell off to 
311,059,452 pounds, with one exception the smallest amount reported 
in thirty-two years. In 1899 the imports increased to 378,102,567 
pounds, but the value showed a decline of about $9,000 from that of 
1898. The imports increased to 399,817,824 pounds in 1900 and to 
403,465,945 pounds in 1901, and decreased to 369,528,186 pounds in 
1902 and to 327,960,707 pounds in 1903, and increased again to 
332,279,481 pounds in 1904. Since 1867 the imports have been as 
follows: 
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Salt imported and entered for consumption in the United States, 1867-1904. 


Year ending— 


Quantity. 
June 30— | Pounds. 
O dps deste fate n alodus 254, 470, 862 
js. DNO C ERR RR ERAN E 308, 446, 080 
e EEE nls a N EE EAEE, 297, 382, 750 
a Diaria de 288, 479, 187 
A A o ate 283, 993, 799 
A A 258, 232, 807 
A A a a aa see: 239, 494, 117 
Ly UNDE E PR 358, 375, 496 
IND. ecce ae D cd PIU L EIUS. BILE SD 318, 673, 091 
A NE 331, 266, 140 
OFT eh i Pea re a Sus E E 859, 005, 742 
A A PET 352, 109, 963 
NS 375, 286, 472 
A A ES 400, 970, 531 
TES EMINET PEORES NONE 412, 442, 291 
O wahepind ed aantee seas 329, 969, 300 
o MON CDS 312, 911, 360 
LI EMT te er EIE NO RES 310, 759, 010 
j|. MM E EET PONERET 351, 276, 969 
December 31— 
(LI IER RETI 319, 232, 750 
S OMM Nm 275, 774,571 | 
Baa aaa o ANR 238, 921, 421 | 
A EAA 180, 906, 293 
Lo "TERES 172,611,041 
| Re MM o ECT 150, 033, 182 
E OS 150, 799, 014 | 
O O O 98, 037, 648 
O DE E Vds te ute 60, 793, 685 
(D ECKE RM DE ENERO 601, 086 
jo MT MEIN 350, 620 
i ra MR MEC TN 36, 801, 048 
INO MERANA E er MR DL A iR cd 114,573, 146 
A TROC 119, 720, 721 
NOOO ie ces boos ils Clee ta cae ho Nee 113, 194, 092 
LOO e E E E E E TA | 117, 140, 959 | 
A IAN 118, 480, 793 
A A ude 72, 838, 011 
O A teed , 69, 657, 850 
1 


| In bags, barrels, and 
| other packages. 


Value. 


$696, 570 
915, 546 
895, 272 
797,194 
800, 454 
788, 898 

1,254, 818 
1, 452, 161 
1, 200, 541 
1, 153, 480 
1, 059, 941 
1, 062, 995 
1, 160, 018 
1, 180, 082 
1, 242, 543 
1, 086, 932 
1, 035, 946 
1, 093, 628 
1, 030, 029 


966, 993 
850, 069 
620, 425 
627,134 
575, 260 
492, 144 
488, 108 
358, 575 
206, 229 
1,723 
814 
114, 072 
361, 366 
72, 921 
368, 802 
413, 896 
422, 304 
259, 029 


In bulk. 
Quantity. | Value. 
Pounds. 

229, 304, 323 $336, 302 
219, 976, 096 365, 458 
256, 765, 240 351, 168 
349, 776, 433 507, 874 
274, 730, 573 355, 318 
257, 637, 230 312, 569 
388, 012, 132 625, 58 
427, 294, 209 649, 838 
401, 270, 315 549, 111 
879, 478,218 462, 106 
444, 044, 870 $32, 831 
414, 813,516 483, 909 
434, 760, 132 532, 706 
449, 743, 872 548, 425 
529, 361, 041 658, 068 
399, 100, 228 474, 200 
412, 938, 686 451, 001 
441, 613, 517 433, 827 
412, 822, 341 386, 858 
366, 621, 223 871,000 
343, 216, 331 328, 201 
272, 650, 231 246, 022 
234, 499, 635 249, 232 
243,756, 044 252, 848 
220, 309, 985 224, 569 
201, 366, 103 196, 371 
146, 945, 390 63, 104 
101, 525, 281 86, 718 
1, 874, 644 1,874 
1,627,030 1,640 
50, 775, 105 46, 412 
178, 458, 117 165, 784 
158, 263, 237 133, 862 
198, 697, 810 193, 373 
171, 067, 229 165, &8 
151, 169, 362 138, 552 
147, 635, 246 134, 714 
143, 903, 175 125, 408 
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Salt imported and entered for consumption in the United States, 1867-1904—Continued. 


| For the purpose of Not elsewhere speci- 
Year ending— |, Curingfish. — —— ned, PEN ria Total value. 
| Quantity. | Value. Quantity. Value. 
June 30— l | Pounds. | Pounds, Pounds. 
A E EN Sete te ee hat) 483,775,185 | $1,032,872 
T ARR in athens cts extus nen TSE tet Balas: | 528,421,176 | — 1,281,004 
A. AA A AA ARAN | 554,147,990 | — 1,246,440 
1870. RE 68,597,023 | $87,048 |.............. | TIGER 706,852,643 | — 1,392, 116 
a das; 64,671,139 | 66,008 |... LLL ese eel eese 623,395,511 | 1,221,780 
lacio 57,830,929 | 60,155 |...... sess | mE 573,700,966 | — 1,161,617 
Wa 86,756, 628 | 86,193 |........ s.s. MAPA 714,262,877 | — 1,866,596 
jui cu 105,613,913 | 126,896 |.............. Dus 891, 283,618 | — 2,228,895 
di cocus caesi 110,294, 440 | 119,607 |........L cesses ' $80,237,816 | — 1,869,259 
ios 118,760, 638 | 126,276 l.............. baseek ` 829,504,996 | 1,741,862 
| nr 132, 433,972 | 140,787 |............-- TOA , 985, 484,084 | — 1,783,559 
e PAE EEREN 100, 794,611 | 96,898 |......-....cce/sceeeeecee | 867,718,090 | — 1,643, 802 
A aaonnnn. 94,060,114 | 95,841 [..... LL sese enses 904,106,718 | — 1,778,565 
a 109,024,446 | 119,667 |............-- ad | 959,738,849 | — 1,848,174 
1881. E 0e toten 133,395,065 | 144,947 |.............. TOME 1,075,198,397 | 2,044,958 
ÓN 134,777, 569 | 147,058 |.......ccecccclececceccee 863, 847,097 | — 1,708,190 
1883...... e esses nil. 142,065,557 | 154,671 |.....2...0ceee ceceeeeeee | 867,915,603 | 1,641,618 
rd asa 126, 605,276 | 122,463 l.............. Latina | 908,977,803 | 1,649,918 
VEOH dei 140,067, 018 | 121,429 |............. lees. 903, 666,328 | — 1,638,316 
December 31— 

erat E 103, 360,362 | 94,721 |.............. liado! | 78,214,335 | — 1,432,714 
PSST PEE 105,577,947 | 107,089 |......2..cccecjeceececeee 724,568,849 | — 1,295,359 
TN 113, 459,083 | 111,120 |.............. PNE ! 625,030,735 977,567 
C MOREM 97,960,624 | 100,123 locos | 513, 366, 652 976, 489 
dana 98,279,719 | 96,648 |.............. aa 514, 646, 804 924,756 
O reads 103, 990,324 | 89,196 |............. c senses | 474, 333, 491 805, 909 
TOS Lee eee cout 105,192,086 | 90,927 |.............. bondades 457, 357, 203 774,806 
(tas 103, 536,135 | 87,749 |... eee ee. PISA 348, 519, 173 509, 728 
DSO Sie eccesso eres | 93,728,885 | 79,482 | 178,112,857 | $263,707 | 434, 155, 708 636, 136 
1 aaooaaaceann. 8, 668,490 | 12,195 | 518,007,449 | 739,122 | 559, 151, 669 754,914 
aa Beets | 8,351,913 | 11,814 | 510,082,259 , 687,890 | 520, 411, #22 702, 158 
E RE NER | 32,901,958 | 33,962 297,511, 108 | 370, 592 | 418, 049, 214 565, 038 
I ARN 78,028,189 | 61,563 |.............. TODAS 371, 059, 452 588, 653 
IC ARN 100, 118,609 | 72,899 ......... Ls... CREE | 78, 102, 567 579, 682 
as 87,925,922 | 71,632 |... NIU | 399, 817, 824 694, 307 
A 115, 257,757 | 96,625 |.............. | mE 403, 465, 945 676, 324 
ÓN 99,878,031 | 86,698 LLL cesses eese 369, 528, 186 647, 554 
1903. scs | 107,487,450 | 102,205 1.............. PH 327, 960, 707 195,948 
AN | 118, 718, 456 122, 897 | res Atty Leck m 332,279. 481 | 467, 754 
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3 Salt of domestic production exported from the United States, 1790-1904. 
"m "T — m ———À 
Year ending— | Quantity. | Value. | Year ending— Quantity. | Value. 
| | | | | 

September 30— Bushels. | , June 30— Bushels. 
On oe ee 31,935: $8,236 | MEN E EE 605,825 | $304,030 
MOL ccoo : 4208 — 10532, 1868... cece eee nsec eee 624,970 | 289, 936 
Ju tae att, 47,488 | 22,978 nt o 442, 947 | 190, 076 
(a ee 45, 847 | 26, 848 | 1650 RTT T ales 298,142 | 119,582 
S RR (^0 4502. AMA] 181... 120, 156 | 47,115 
IR es N 25, 069 18,211 | E Ole e i Les 42,603 — 19,978 
ECT NENNT NH MENU 89,064 | 54,007 i 1873 AO 73, 323 | 43,777 
CS AERE RET 120,930 | 46,483 ^ —— INT ...LLLLLLL.eeeeee- 31,657 15, 701 
ooo acid 49,917 31,943 | STR. eae eceeeeceeceees 47,094 16,273 
A rete ica: , 99.1833| 58,472 || 1876........ sess 51,014 | — 18,378 
A HE 114,155 | 67,707 IN caos | 65,771 20, 133 
pz ANT 264,337 | 64,272 ^ VA ea 72, 427 24, 968 
Ee EEEE ENEE, 92,145 | 42,246 ' A ee l — 43,710 13,612 
a A Pn re 215,094 62,765 | JU Sect n roe Cond: | 22,179' — 6,613 
ta scs | 110,400 | 39, 064 | Doy RR 45, 455 14,752 

June 30— | A in Iac Nd US 42,085 . 18,265 
TRAS — P 40,678! 10,262 LORS ado os 64,147, 17,821 
| NIHU TENE |. 455599 41,295.05. TWN cote sazen acces 70,014 | — 26,007 
P E "E x c cum ,^4.101,587 , — 26,488 
O bise Eu ; 117,627 30,520 December 31— | Pounds. 
jr MI | 202,944 | 42,333 ! —— 1886........ se eeeeeneee — 4,828,863 — 29,580 
coa 219,5 | 73,274 | A A 4,685,080 | 27,177 
Ks C AREE T | 312,03 | 82972, JH o ee E AA | 5,359,237  — 32,986 
DL NR ERROREM = 819175 | 75,103 ISRO NER HERE 5, 378, 450 31, 405 
LU ENERO 344,061 | 61,424 | je LLLA EAD | 4,927,022! — 30,079 
i ER | 1,467,076 — 89,316 |) — 1891....... essen .— 4, 448, 846 23,771 
1853..........sssssssssss — 515,857 | 119,729 IÓ 5, 208, 935 28, 399 
AS y 548,185 159,026 E MR ee ee 5,792,202 | 38,375 
O cae enone 536,073. | 156,879 PROG A NS 10,853,759 | 46,780 
jn A oeer ai 698,458 | 311,495 ` IO ads | 7,203,024 30, 939 
A sae tate 2 ! 576,151 | 190,699 | A A 10,711,314 43,202 
MO cocos !  B33,100| 162,650 ^ 1897... eee (11,093,321 | — 52,320 
asada 717,257 | 212,710 1898 Loco ... 17,280,193 63, 624 
O ae ee 475,445 | 129,717 | THUG e ro ee rds | 95, 200, 191 86, 465 
186b A o Sa cees 537,401 | 144,046 VOU nal caza 15,021,861 65, 410 
RR 397,506 | 228,109 ' ET uses toa | 18, 865, 247 RG, 414 
PHOS A | 584,901 | 277,838 | — 1902........ om ` 10, 188, 771 Ad, 432 
o ERROR NENNEN | 635,519 | 296,088 | O D o ace |. 25, 499, 630 95, 570 
ia 59,537 | 358,109 | It el wares coin ddan: 97,998,088 | 113,625 
VBA ccce Edo ocatanareas 70,644 | 300,980 | 


a Nine months. b Pounds from 1855. 
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In connection with the foregoing tables it is interesting to note the 
sources from which the imported salt is obtained and the market sup- 
plied by the exports of domestic salt. For this purpose the following 
tables, showing the countries from which we import, the quantity and 
value of the salt received from each, and also the quantity and value 
of the salt exported, by countries, are given for the three fiscal years 
ending June 30, 1902, 1903, and 1904. It will be observed that while 
the value of the salt imported from Great Britain was more than 58.5 
per cent of the total value of imports for the year, the quantity received 
from that country was only about 28.9 per cent of the total amount of 
salt imported. The West Indies and Italy both exceeded Great 
Britain in the quantity of salt exported to the United States, but it 
was all of coarse grades, and consequently of low valuation. 

During the fiscal year ending June 30, 1904, the movement of ex- 
ported salt changed notably from the course of trade in the previous 
year. Exports to Japan dropped off about 38 per cent, probably on 
account of her war with Russia, but trade with Mexico more than 
doubled, and the already large exportation to the Dominion of Canada 
increased nearly 100 per cent. The total exports of salt during the 
fiscal year ending June 30, 1904, were 25,508,577 pounds, valued at 
. $99,066, whereas in the year ending June 30, 1903, 16,446,380 pounds 
were exported at a valuation of $70,996, an increase for 1904 of 55.1 
per cent in quantity, but of only 40.9 per cent in value. 

The imports and exports for the last three fiscal years, with the 
countries from which imported and to which exported, are given in 
the following tables: 


Imports of salt during the fiscal years ending June $0, 1902, 1903, and 1904. 


Year ending June 30, | Year ending June 30, | Year ending June 30, 
1902. 1903. 1904. 


Country from which im- | —————————————— | 
Dutiable and free. Dutlable. Dutiable. 


Quantity. Value. Quantity. Value. Quantity. Value. 


—————— |—— | ———————— |———————— ———————— |—MMM ÁÀ 


Pounds. Pounds. | Pounds. 


United Kingdom............. 151, 316, 042 | $488,652 | 113,828,493 | $349,509 | 98,943,611 | $301,696 
(72 eS 90,826,888 | 61,137 | 76,360,106 , 53,011 | 106,060,288 75, 756 
Canada ............. eere eese 8,721,694 | — 25,245 8,884,424 | 26,697 | 11,102,278 27,599 
West Indies .................. 119, 448,756 | 102,964 | 131,253,695 | 113,578 105,160,371 89,878 
Other countries .............. 11,561,475 | 10,371 | 11,816,828 | 22,171; 20,882,959 20,371 

Total eie Ee iles 381, 874, 845 342,143,546 | 664,966  342,149,502 | — 515,230 


H. Doc. 21, 59-1———68 
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Exports of salt during the fiscal years ending June 30, 1902, 1903, and 1904. 


Year ending June 30, | Year ending June 30, | Year ending June 30, ' 
1902. ` 1904. 
Country to which exported. 


Quantity. | Value. Quantity. Value. Quantity. Value. 
Pounda. Pounds. Pounds. 
United Kingdom............. 22, 000 $500 95, 500 $450 314, 400 91,550 
Bermuda sesion 196, 368 1,874 161, 248 1,655 204, 380 2,069 
British Honduras............ 13, 891 96 15, 608 168 229, 247 1, 067 
Dominion of Canada: 
Nova Scotia, New Bruns- 

Wick, €fC...ooooiomoooo. 74, 680 1, 133 63, 550 648 53, 320 690 
Quebec, Ontario, etc..... 5,073, 350 10, 761 5, 955, 665 18,379 13, 503, 496 31, 258 
British Columbia ........ 2, 267, 235 14, 030 1, 801, 030 8, 170 1,543,133 6, 203 
Newfoundland and Lab- 

TACOS 25 eod n ee ok cse 67,140 696 |” 49, 500 476 122,110 1, 133 

Central] American States: 
Costa Rica ............... 139, 980 1,610 142, 661 1, 440 164, 450 | 1, 564 
Guatemala............... 476,287 | — 2,888 78, 528 531 974,306 | — 4,526 
Honduras................ 60, 215 7 99, 532 827 240, 267 | 1, 762 
Nicaragua ............... 346, 913 2, 913 411,767 8, 468 384, 189 | 2, 978 
O su riee dieses O late n re pto 75, 558 485 57,657 | 249 
Mexico lacas 1, 728, 915 15, 873 1, 297, 004 11, 642 2, 673, 137 22, 821 
West Indies: 
British ................... 158, 875 658 82,199 408 47, 446 280 
DAD lis 2, 000 26 1, 650 25 3,160 33 
Fenech AAA 14, 102 171 15, 887 216 14,775 162 
A 3, 348 50 6, 475 77 1, 800 21 
Santo Domingo .......... 24, 902 336 34, 286 462 38, 693 435 
CUD A tee etced 62, 96% 386 39, 699 317 730, 021 3, 512 
Colombia iio » 189, 786 1, 694 207, 810 2, 240 166,675 1,253 
Japan a 454, 665 1, 546 5, 413, 425 15, 126 3, 319, 256 10, 890 
ur Pr TEE 1,510 25 41, 800 187 
Russia, Asiatic............... 5, 608, 750 23, 104 182,210 1,119 318, 550 1,725 
French Oceania ............. 75, 948 811 118, 800 1, 098 7,045 836 
British Australnsia........... 215, 600 949 2, 350 DU agatur ESS uc ce ee 
Philippine Islands...........]..............]...- eee a 960 I9 le cee eae ewe «aes EE RR 
British Africa................ 400 3 10, 600 67 8, 635 82 
Other countries .............. 44, 803 450 81,068 747 195, 629 1,780 
A 17,322,518 | 83,264 | 16,446,380 | 70,296 | 25,508,677 99, 066 


WORLD'S PRODUCTION. 


With the exception of the production of the United States and 
Canada, the latest statistics available for the countries contributing to 
the world's supply of salt are for the calendar year 1903. The fol- 
lowing table accordingly brings the output for these countries down 
to that year only. It shows that the United States, which since 1892 
has held second place among the countries of the world, became the 
leader in 1897, ranking Great Britain by about 5 per cent. This 
advantage was increased in 1898 by a gain in the production of the 
United States and a decrease in the output of Great Britain, and was 
further augmented in 1899 by an increase in production nearly eight 
times as large as that of Great Dritain for that year. In 1901 the 
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United States reported a decrease in production compared with 1900 
amounting to 43,776 short tons, and the output of Great Britain was 
87,143 short tons less in 1901 than in 1900. The increase in the pro- ' 
duction of salt in the United States during 1902, as compared with 
` 1901, amounted to 461,959 short tons, while the production of Great 
Britain increased 123,581 short tons in the same period. The total 
output of salt in the United States during 1902 was 57 per cent greater 
than that of Great Britain for that year. 

The year 1902, however, was one of overproduction of salt in the 
United States, and was followed by strong reaction, so that the pro- 
duction reported for 1903 was 684,359 short tons less than that for the 
preceding year. The long-continued decrease in the manufacture of 
salt in the United Kingdom, which was checked in 1902, began again 
in 1903, and the production for the year was 7,716 short tons less than 
for 1902. The United States, in spite of the great falling off in her 
output for 1903, maintained her position at the head of the list of salt- 
producing countries of the world, about 20 per cent of the grand total 
of production being hers. The United States produced about 26 per 
cent more salt than the United Kingdom, the second country in the 
list. Material increases were reported for 1903 over 1902 by France 
and Germany. A large decrease was reported for the same period by 
India. Statistics are not yet available for other countries. 

In the following table the statistics of salt production in the princi- 
pal countries of the world are shown for each year from 1890 to 1903, 
as far as statistics are obtainable. The production of salt in Turkey 
is not included. The industry in that country, as in Austria-Hungary, 
is a Government monopoly and no statistics of production are pub- 
lished. For the sake of convenience the quantities are expressed in 
short tons. i 
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The world’s salt production, 1890-1908. 


United States. | United Kingdom. France.a German Empire. 
Quantity.| Value. | Quantity.| Value. |Quantity.| Value. |Quantity.| Value 
Short tons. Short tons. Short tons. Short tons 
1, 242,778 $4, 752, 286 | 2, 403, 462 |85, 354, 400 955, 134 (83, 458,174 | 1,157,023 | $3, 939, 877 
1,398,312 | 4,040,839 | 2,288,800 | 4,737,596 932, 292 | 2,868, 945 | 1,289,888 | 4,100, 340 
1,637,845 | 5,654,915 | 2,191,307 | 4,177,796 | 1,100,898 | 3,318,366 | 1,286,675 | 4,168,915 
1,665, 609 | 4, 154, 668 | 2, 154, 912 | 3,565, 827 | 1,248,560 | 3,291, 422 | 1,339,311 | 4,140, 279 
1,815,438 | 4,739,285 | 2,504, 221 | 3,703,601 | 1,001, 498 | 2,762,216 | 1,381,211 | 4,333, 707 
1,913,751 | 4,423,084 | 2,434, 043 | 3, 442, 292 988, 273 | 2,421,378 | 1,332,557 | 4,336, 161 
1, 939, 102 | 4,040,839 | 2,265,040 | 3, 233,073 | 1,173,038 | 2, 492,402 | 1,436, 648 | 4,417, 922 
2,236,248 | 4,920,020 | 2,131,912 | 3,017,564 | 1,070,290 | 2,236,755 | 1,440,358 | 3,838, 426 
2, 465, 769 | 6,212,554 | 2,103,718 | 3,016,011 | 1,132,415 | 2,156,196 | 1,510,627 | 3,954, 743 
2,759, 206 | 6,867,467 | 2,144,680 | 3,134,873 | 1,334,962 | 2,484, 103 | 1,578,693 | 3,978, 750 
2, 921, 708 | 6,944, 603 | 2,084, 709 | 3,059,600 | 1,199,675 | 2, 415,973 | 1,668,912 | 4,627, 500 
2,877,932 | 6,617, 419 | 1,997,566 | 2,864,950 | 1,014,093 | 2,012,800 | 1,724,747 | 5,064, 500 
3,339,891 | 5,668, 636 | 2,121, 147 | 2,805, 838 982, 479 | 2,605,800 | 1,745,226 | 4, 992, 600 
2,655,532 | 5, 286, 988 | 2, 113, 431 | 2,967,676 | 1,096,017 | 3,036,930 | 1,867,296 | 4,587, 767 

Japan. | Italy. Austria-Hungary. 5 
Quantity. | Value Quantity. | Value. Quantity. Value. 
Short tons. | Short tons. i Short tons. 

544,030 | (0) $21,562 $999,933 | > 615,736 | $17, 863, 887 
616,795 (0) 492,144 , 927, 812 508, 022 17, 436, 392 
633, 449 (e) 461, 738 : 857, 692 490, 390 16, 069, 952 
744,717 (0) 466, 146 990, 283 524, 052 16, 475, 059 
708, 500 (c) 477,166 912, 118 965, 326 17,256, 516 
671, 446 (e) 526, 370 1, 030, 350 530, 062 17,075,675 
586, 323 (c) 497, 915 935, 466 538, 951 15, 497,873 
691, 947 (e) 507,778 968, 031 554, 078 15, 725, 518 
712, 878 (€) 497, 002 802, 105 639, 830 19, 535, 222 
640, 559 $3, 862, 930 432, 720 616, 144 578, 000 18, 112, 471 
726, 545 | 4, 808, 185 404,715 602, 440 465, 833 15, 415, 773 
761,575 | 4, 459, 245 79, 706 668, 982 569, 725 15, 556, 481 
684, 330 4, 415, 145 505, 401 711, 400 575, 936 16, 071, 930 
724,750 4, 692, 539 538, 480 717, 466 571, 600 16, 180, 748 


aIncludes product of Algeria. 


b Government monopoly. 


c No value obtainable. 
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The world’s salt production, 1890-1903—Continued. 


Russia. | India. 
Year. €———————— a E —— —n—o— —— 
Quantity. Value. Quantity. Value. Quantity. Value. 
Short tona. Short tons. ` Short tona. 
1890... vue 1, 531, 736 $2, 613, 611 678, 531 $1,750, 444 | 1, 159, 395 $1, 948, 104 
1891.......... 1, 489, 008 4, 978, 589 642, 292 1, 687, 300 1, 139, 468 1, 690, 294 
jl. E 1, 608, 595 4, 627, 700 750, 059 2, 505, 855 1, 006, 330 1,750,317 
1893.......... 1, 489, 687 4, 281, 970 166, 913 82,076 940, 547 1,546,597 
1894.........- 1, 493, 572 3,317,160 227, 645 85, 786 1, 452, 654 2, 538, 121 
IROD. Loses ovs 1, 705, 896 3, 887, 090 359, 604 918, 775 1, 282, 522 2,058, 678 
1896.........- 1, 484, 782 | 4,917, 250 574, 970 1,113, 494 1,131,472 1, 753, 371 
1897.........- 1, 682, 337 4, 357, 253 560, 184 1,118,720 ' 1,033, 601 1,560, 415 
1898.......... 1, 642, 980 4, 255, 818 527, 858 989, 704 1, 104,513 1, 902, 377 
1899.......... 1,852, 861 2,767, 168 659, 140 1, 052, 988 1, 031, 149 1, 637, 836 
1900. 2: 2 2l. 2,169, 332 (a) 495, 965 834, 535 1,125, 611 1,146, 363 
1901... 1, 880, 438 3,091,973 880, 363 599, 934 1, 234, 839 1, 821, 764 
1002 orde 2, 035, 969 3, 894, 162 470, 008 682, 664 1, 231, 058 2, 481, 357 
L008 AA (b) (5) 71,116 670, 247 921, 957 1, 496, 490 
Canada. Other countries. — , Total. 

Year. poa i uc juu ra uM m e EE E 

Quantity. Value. Quantity. Value.  Quantity.c Value. 

Short tons. | Short tona. : Short tons. 

or ee a 43, 754 $1985, 857. A A 10,212, 401 | $42,879,573 
A a wOSES T ees 45,021 NCC ———— 10, 225, 247 42, 629, 286 

15802. uu Ru ERU EXER ER ET EM. 45, 486 lA A ' 10,581, 323 43, 293, 5 
LOIS elici E ex oa RAO ss 62, 324 195,926 |............ jenen 10, 058, 561 38, 724,107 
io — M — iones 57,19 ! 170,687 d2,772 $9,515 ! 10,978, 702 | 39, 828, 712 
1895... eres E 52, 376 | 160, 455 €169,129 | 1,155,738 | 11, 284, 583 40, 909, 676 
RG CI cia ES 43, 960 169,693 f 128,959 408, 111 n , 219, 837 38, 979, 494 
oom —Á—— T 51, 348 225, 730 f 35,373 204.468 : 11,303,807 | 38,172,900 
poo — — MER 57,142 248, 639 9463,707 | 1,567,034 ' 12, 145, 461 44, 639, 906 
MBI A A CCAE 59, 339 254, 390 123,179 755,531 ' 13,194,488 | 45,524,651 
Wines a 62.055 279, 458 81,717 | — 511,737 | 13,406,777 | 43,884, 980 
E eT Rp" 59,4298 262,328 | 541,613 | 2,463,670 | 13,522,025 | 45, 984, 026 
e AA A Wd dam ES 63,056 ' 288,581 | 1125, 467 | 970, 522 | 13, 880,018 45, 588, 635 
1903:.:5 v2 d o oue de ces e sacs 62,452 , 297,517 l J 405, 415 | J 2,099, 855 | 13,464,015 | 45, 927, 385 


i 


i O per ton assumed to be the same asin 1899 in making up the total for the world's production 
or 1900. 

b Production and value in 1902 used in making up total for world's production in 1903. 

€ Not including production of Japan prior to 1599, for which no value is obtainable. 

d Cape Colony and Ceylon. 

e Cape Colony, Ceylon, Greece, Bosnia, and Herzegovina. 

f Cape Colony, Greece, Bosnia, and Herzegovina. 

2 Tn addition to this quantity Brazil produced 26,882: Peru, 19,836: Roumania, 119,103; Switzerland, 
52,116; Turkey, 247,663; total, 465,600 short tons, for which no value is given. 

h In addition to this quantity, Argentina produced 28,000 short tons; Chile (approximately), 11,000; 
China ranae) 250,000; Egypt (estimated), 350,000; Roumania a 100,000, and 
Switzerland, 55,766, an aggregate of 694,766 short tons, for which no value is given. 

£ [n addition there were produced probably 1,000,000 short tons in various countries for which no 
definite statistics are available. 

J Approximation. 
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SULPHUR AND PYRITE. 


By JoserH Hype Pnarr. 


INTRODUCTION. 


In connection with the sulphur industry of the United States, the 
most noticeable and interesting change during the last year is the 
exporting of American sulphur, the first cargo having been shipped 
from Louisiana to Marseille, France. Sicily has controlled largely 
the world’s supply of sulphur, but the development of the Louisiana 
deposits, which have been put on a commercial and profitable basis 
since the introduction of the Frasch method of mining the sulphur 
and which resulted in the first shipment of a 3,000-ton cargo of raw 
sulphur to France, indicates that American sulphur will share with 
the Sicilian in the French trade. France requires about 90,000 tons 
of sulphur a year, which is used largely in connection with the preser- 
vation of its grapevines. The American sulphur is very pure, it 
being estimated that the commercial product is 99.9 sulphur, which 
makes it possible for it to compete easily with the Sicilian sulphur. 
Up to the importation by France of the American sulphur the prices 
received for the Sicilian sulphur were, per 100 kilograms (220.46 
pounds) at Marseille, as follows: Third current Sicilian, $1.89; third 
good Sicilian, $1.92; third fine Sicilian, $1.96; second fine Sicilian, 
$2.08.¢ According to the statement of Mr. Robert P. Skinner, United 
States consul-general at Marseille, France, it is the last-named grade 
of sulphur for which the important demand exists. The lowest prices 
at which Sicilian sulphur has been sold in Marseille, so far as Mr. 
Skinner was able to find any record, were 39 cents less than the 
prices quoted above, which were offered in 1897 under the stress of 
exceptional conditions that existed in Sicily. The American sulphur 
can easily compete with these prices, and its exportation has already 
caused considerable anxiety amongst the Sicilian producers. 

The credit of exploiting the Louisiana deposits and making them 
a strong factor in the sulphur industry is due to Mr. Herman Frasch, 
president of the Union Sulphur Company, who was the inventor of 
the process for mining the sulphur. His introduction of American 
sulphur into the world's market is another triumph for American 
perseverance. 


a U. 8. Monthly Cons. Repts. No. 291, December, 1904, p. 277. 55 
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Some idea of the sulphur industry can be realized when it is stated 
that now over 500,000 long tons of sulphur are exported annually 
from Sicily, of which quantity over one-fourth is shipped to the 
United States and about one-sixth to France. Since the formation 
and organization of the Anglo-Sicilian Sulphur Company, which con- 
trols a large portion of the sulphur deposits of Sicily, the prices have 
increased greatly, so that the development of a deposit of sulphur like 
that in Louisiana and its introduction upon the market in successful 
competition with the Sicilian sulphur will undoubtedly mean a break 
in the prices of sulphur. 

At the present time the United States is spending over $6,000,000 
for sulphur (including sulphur content of pyrite) a year, of which 
amount over one-balf is expended for native sulphur, by farthe larger 
part going to Sicily. Thus, the Louisiana sulphur should play an 
important part both in the domestic and in the foreign sulphur market. 
The Sicilian papers are agitating the question as to what effect the 
entering of the Louisiana sulphur into the world's market will have 
upon the Sicilian trade, and are taking measures to prepare the Sicilian 
sulphur interests to mect this competition of American sulphur. 
United States Consul Heingartner, Catania, Sicily, states that the 
town council of Porto Empedocle adopted the following resolutions: * 


1. The minister of agriculture, industry, and commerce should be impressed with 
the necessity of sending at once a competent technical committee to Louisiana and 
Mexico in order to make inquiries and report on the extent of the deposits of the 
mineral, its quantity and quality, the possibilities of its extraction, at what price it 
could be produced, and to what extent it may damage Sicilian sulphur interests. 

2. Our chambers of commerce should be informed of the above and their assist- 
ance should be asked in presenting our request to the minister of agriculture, indus- 
try, and commerce. 

3. The editors of all Sicilian newspapers are requested to publish the above pro. 
posal, support it, and make it known to all interested parties, who should also con- 
sider the matter and-act in such way as to induce the minister to take the necessary 
steps in favor of Sicilian trade. 


Not only are the Sicilian towns agitated, but also the Anglo-Sicilian 
Sulphur Company, which, at its eighth annual meeting, made the fol- 
lowing reference to the sulphur deposits of Louisiana:^ 


Sicily has been until now virtually the sulphur producer of the world, and there 
has been practically no serious competition from other sources, but we are threatened 
this year with some further competition from certain mines in Louisiana, where it is 
claimed that a considerable quantity of sulphur ean be produced. Whether these 
mines will produce all that is claimed for them remains to be seen, and we are, of 
course, meanwhile carefully watching their position. 

The board has made inquiries as to what the Louisiana mines were doing, but it 
was difficult to obtain information, as the owners had taken every precaution to pre- 
vent inquirera from finding out. They had ascertained, however, that in 1902-3 the 
mines produced about 8,000 tons of sulphur, and there were no figures published as 
to what they produced in 1903-4. The directors were naturally anxious to ascertain 
all they could on the subject. 


a U. S. Monthly Cons. Repts. No. 291. December, 1904, p. 276. 
b Ibid., No. 293, February, 1905, p. 176. 
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The Italian Parliament has also raised similar questions, according 
to the Italian papers: * 

Rome, February 2.—Baron del Balzo, Italian under secretary of agriculture, reply- 
ing in the chamber to-day to questions on the subject of the production of Louisiana 
sulphur and on the measures that the Government intended to adopt for the protec- 
tion of the Italian su!phur industry, declared that up to the present Italian sulphur 
could profitably be sold in Marseille, Rotterdam, and Stockholm, where the Ameri- 
can Sulphur Company had made its first shipments. For the present, Baron del 
Balzo remarked, the danger was not very imminent, and did not appear to him to 
be very serious. 

Professor Luzzatti, minister of the treasury, added that the Government looked 
with great interest upon the production of sulphur in Louisiana. He declared that 
he was sure that when the deputies who had questioned the Government knew the 
action of the Government they would feel completely satistied. 


These extracts will give some idea of the feeling in the sulphur trade 
regarding these Louisiana deposits, and one of two things is inevita- 
ble—either the two deposits will continue to be controlled by separate 
companies and there will be a material reduction in prices, or there 
will be an international sulphur syndicate formed to control the out- 
put of both the Sicilian and the Louisiana sulphur deposits. Thus far 
the Louisiana deposits are the only. ones discovered and exploited tFat 
have entered in any way in direct competition with Sicilian sulphur. 
Besides these deposits of native sulphur, the greatest competitor of the 
Sicilian sulphur has been pyrite, which, with the large increase in 
the price of Sicilian sulphur in 1897, began to be imported in much 
larger quantities and to be mined more extensively in this country for 
the production of sulphuroús acid for use in the manufacture of paper. 

Another noticeable change in the sulphur industry has been the 
large decrease in the importation of sulphur, which, in 1904, was only 
129,532 long tons, as compared with 191,033 long tons in 1903, a 
decrease of 61,501 tons, due in part at least to the development of the 
Louisiana deposi: 

On account of the world’s supply of sulphur being obtained almost 
entirely from one source, search is continually being made for new 
deposits, and every little while reports come in of new deposits having 
been discovered, but in many cases they amount to little or nothing. 
During the last year there have been reports of various sulphur 
deposits, and the following are noted in addition to those given in the 
report for 1903: 

PERU. 


United States Consul Gottschalk, Callao, Peru,? writes that a Lima 
company is interested in the exploitation of sulphur deposits near 
Sechura, and that it desires to be placed in communication with per- 
sons in the United States who are manufacturers of sulphuric acid 


a Taken from Mining Journal, London, February, 1906. 
bU. 8. Monthly Cons. Repts. No. 290, November, 1904, p. 125. 
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and kindred products and who may desire to receive samples of this 
Peruvian sulphur with a view to future business relations. The com- 
pany's address is Sociedad Azufrera de Sechura, la Colmea Building, 
Lima, Peru. It has been requested that in writing to this company 
the Consular Reports be mentioned. 

These sulphur deposits or beds are not far from the Bay of Sechura, 
in northern Peru, and a railroad some 28 miles long is nearly com- 
pleted between them and the port of Bayovár, which will soon be 
made a port of entry. Material has been received at the port for the 
construction of a 328-foot pier to facilitate loading the company's sul- 
phur. Although these sulphur beds have been known for some time, 
their distance from the nearest port, Salinas, and the insecurity of 
that port for discharging operations, made the enterprise a rather diffi- 
cult one; but the present company, which has large capital back of it, 
has surmounted this difficulty by the construction of its own railroad 
and by the steps they have taken toward opening a good harbor at 
Bayovár. 

WYOMING. 


A deposit has been recently investigated near Cody, Wyo., in the 
Shoshone Canyon. These beds are near the Burlington route. 

The development of sulphur beds in the western part of the United 
Stutes is of importance to the owners of vineyards in California, where 
there is-a large consumption of sulphur each year in the protection of 
the vineyards from certain insects and diseases. This is also the use 
that is made of the greater part of the sulphur imported into France 
and Turkey. In a recent report, United States Consul Lane,” at 
Smyrna, Turkey, states that there is a large increase in the demand 
for sulphur in Turkey, and he suggests that quotations be sent to that 
market. "This present demand for sulphur is due to the rapid spread 
of phylloxera among the vineyards of Turkey. l 


BULPHUR. 


PRODUCTION. 


The combined production of sulphur and of pyrite for the manu- 
facture of sulphuric acid in the United States during 1904 was 333,542 
long tons, valued at $3,460,863, as compared with the production of 
233,127 long tons, valued at $1,109,818 in 1903, an increase of 100,415 
long tons in quantity and of $2,351,045 in value. "This very large 
increase in value is due to the lurge increase in the production of sul- 
phur in 1904 as compared with 1903. The States producing the 
sulphur in 1904 were Louisiana and Nevada, with by far the larger 
part of the production from the former State. The following table 


a U. S. Monthly Cons. Repts. No. 291, December, 1904, p. 187. 
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shows the annual production of sulphur in the United States from 


1880 to 1904: 
Sulphur production of the United States, 1880-1904. 


Year. Quantity.| Value. Year. Quantity.| Value. 
Short tons. | Short tons. 

ISBÜL QOIS E CuD REPE 600 | $21,000 | 1800... ecco ea eee ue RR 1, 200 $42, 000 
A star veneewers sabes 600 21,000 11804 ; cerae. ver es eur ena nek 500 20, 000 
pn ———————— 600 21,000 || 1895 oor cen RR a EE e ETE 1, 800 42, 000 
TESS E E peeatees 1, 000 27,000 || 1896 ............. cree eee 5, 260 87, 200 
TSS ——M— 500 12, 000 A A 2, 275 45, 590 
Ie 715 17875 | AROS: reodere setane ERST n EUR 1, 200 32, 960 
e A ase vena R LEES 2, 500 73, 000 | Is 4, 830 107, 500 
A A OPEN CEPS 3,000 | 100,000 | 1900.................--- ec ene 8,525 88,100 
ii lxi E Ne eR A A | E RR NN. (a) (a) 
j| RR PR RUE 450 $800 A nebo ecient (a) (a) 
18U0 A A Weide gets | Lai | A edes T XEM ER ERE (a) (a) 
A TE E E eee. 1,200 | 39,600 | 1904 dias (a) (a) 
NÓ 2,688 | 80,610 | 


a See table of pyrite production on page 21. 
DOMESTIC CONSUMPTION. 


In considering the consumption of sulphur in the United States, it 
is necessary to include the quantity of iron pyrite used in the manu- 
facture of sulphuric acid, a use which has shown a remarkable growth 
during the last ten years. Prior to 1891 accurate statements in regard 
to the consumption of iron pyrite for this purpose were not available, 
as the statistics of imports previous to that year did not separate the 
pyrite imported for this purpose. Pyrite was included prior to 1884 
among other sulphur ores, but from 1884 to 1887 it was separately 
reported. From the small quantities reported, however, it would 
seem that a considerable quantity was imported under the former 
classification of sulphur ore, or as iron ore, under which it was clas- 
sified from 1887 to 1891, unless it contained copper oxide to the extent 
of 3.5 per cent. Thus any comprehensive review of the growth of 
the consumption of sulphur and pyrite must necessarily begin with 
the year 1891, the year in which the total quantity of sulphur used 
(iniported aod domestic) was 118,258 long tons. 

The sulphur content of the iron pyrite consumed in 1891 was 93, 283 
long tons, making a total of 211,191 long tons of sulphur consumed: 
In 1904 the domestic production of sulphur and the sulphur content of 
the domestic production of pyrite amounted to 220,104 long tons. In 
this same year the sulphur content of the net imports of pyrite 
amounted to 190,219 long tons, and the natural sulphur imported was 
129,532 long tons, a total of 319,751 long tons of imported sulphur 
consumed in the United States. The total domestic consumption of 
sulphur in 1904 was, therefore, 539,855 long tons as compared with 
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489,184 long tons in 1903, an increase of 50,671 tons. From the 1904 
figures should be taken the 3,000 tons of Louisiana sulphur that was 
shipped to France, and this would make the actual consumption of 
sulphur in the United States 47,671 long tons more in 1904 than in 1903. 
The statistics for the years 1893 to 1904, inclusive, of the production 
and importation of sulphur and of the sulphur content of domestic and 
imported pyrite, which taken together constitute the total domestic 
consumption, are given in the following tables: 


Estimated consumption of sulphur in the United States, 1893-1901. 


Source. 1893. 1894. 1895. 1896, 1897. 
Sulphur: Long tons. | Long tons. | Long tons. | Long tons. | Long tons. 
DOMESTICO iaa 1, 071 446 1, 607 4, 696 2, 031 
Impürted a ali 105, 823 125, 459 122, 096 139, 280 141, 905 
Sulphur content of pyrite:b l 
Domestic unicos nas 34, 100 47,673 44, 697 51, 968 64, 440 
Ti POPE wc ee ever as 87,715 14, 596 85, 796 90, 076 116, 796 
T'otal domestic consumption ....... 228, 709 248, 174 254, 196 | 286, 020 325, 172 
ENDE, e eh 
Source. 1898. 1899. | 1900. 1901. 
Sulphur: Long tons. Long tons. Long tons. Long tons. 
Domestic eque 1,071 4, 300 8, 147 6, 866 
Imported a vió 164, 504 141, 533 167, 696 175, 210 
Sulphur content of pyrite: b | 
Domestic e 87,014 78, 630 | 92,077 105, 671 
Imported via 113, 748 121, 441 | 145, 118 181, 668 
Total domestic consumption............ 366, 397 345,904 | 408, 038 469, 415 


a Includes crude sulphur, flowers of sulphur, refined sulphur, and sulphur lac. 
b Based on average sulphur content of 45 per cent. 


Consumption of sulphur in the United States, 1902-1904. 


Source. 1902. 1903. 1904. 


Long tons. | Long tons. | Long tons. 


Domestic sulphur and sulphur content of pyrite.................. 97, 636 108, 967 220, 104 
Imported sulphur il eX ERES ió 171, 939 191, 033 129, 532 
Sulphur content of imported pyrite...................ceeeeeee eee 196, 786 189, 184 190, 219 

Total domestic consumption ..............-cecee eese serra 469, 361 489, 184 539, 855 


PRODUCTION OF SULPHUR IN ITALY. 


As most of the sulphur imported into the United States is obtained 
from Italy, it will be of some interest to know the yearly production 
of this mineral in that country. In the following table the statistics 
of the quantity and value of the sulphur produced in Italy since 1860 
(practically all of which is obtained from the island of Sicily) are taken 
from the official report Rivista del Servizio Minerario: 
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Production of sulphur in Italy in 1860-1908. 


Quantity. Value. | 


i 


Long tons. Long tons. 
1860.......... IE ETET, 155,067 | $3,693,036 ¡|| 1882 .......coooccoommmo.. 438,751 | $9,002,010 
AS 163,217 | 3,865,950 || 1883 ....oooococcmoncc.... 439, 332 8, 181,887 
od 162,825 | 3,872,376 || 1884 ......oooocccoccooo.. 404, 431 7,048, 751 
E sc ac AS 179,637 | 4,273,992 | 1885.......- sensns 418, 708 6, 748,077 
TSE MN MEN 177,707 | 4,134,870 || 1886 ........LL 0000000000 368, 327 5, 396, 720 
A tos Ad es 168,829 | 8,756,507 || 1887 .......... eese sess 336, 715 4, 572, 979 
T1808 CR. 195,019 | 4,579, 547 || 1888 ......ocococccccoooo.. 70, 486 4, 827, 512 
A 195,873 | 4,641,046 || 1889 ..................00- 365, 524 4, 758, 005 
A oseni 198,097 | 4,822,158 || 1890 .............-...---- 363, 305 5. 455, 201 
ba coun se y eben 197,493 | 5,071,715 || 1891 .......ooommccoco.m.... 389, 171 8, 593, 413 
IO id 200,597 | 4,702,716 || 1892 ............ see eeee- 411, 828 7,569, 781 
Lr A ROTER 196,518 | 4,869,515 © 1593 ............- ee eee 410, 958 5, 716, 018 
167 o 235,323 | 6,746,251 || 1894............ 0.22... 399, 260 4, 876, 715 
Lr MENU 269,794 | 6,566,050 || 1895 ........... esee ee 364, 807 3, 989, 877 
rs RM TRE 247,221 | 6,813,675 | 1896 slats 419, 501 5, 919, 564 
a 204,086 | 6,562,575 | 1897.22.22... 2. eee eee 488, 676 8, 680, 800 
ona | 271,605 | 6,372,385 || 1898... sese nene 494,278 | — 9,368,268 
Isis 256, 141 | 5,184,313 || 1899 .....ooococommccoom.. 554,688 | 10,392, 416 
EP O TT | 300,238 | 5,896,605 " 1900 ......- cessere 535,522 | 10,212, 903 
y OPENED EIL cs ' 870,268 | 7,040,165 || 1901 ............- sees 572,106 | 10,734,192 
CNRC T RR RE | 353,883 | 7,037,859 || 1902 .....L. lesse nenne 656,372 | 12,702,090 
A | 967,163 8,095,237 | 1908 MEE | . 849,007 | 16,999,678 


EXPORTS OF SULPHUR FROM SICILY. 


It may be found of interest to consider in connection with the fore- 
going statistics the following table, which gives the exports of sulphur 
from Sicily for the years 1896 to 1904, inclusive. This table, and the 
four tables following, have been compiled from the annual statements 
published by Mr. Alfred S. Malcomson, of New York: 


Total exports of sulphur from Sicily, 1896-1904. 


Country. 1896. 1897. 1898. 1899. 1900. 1901. 1902. 1903. 1904. 


— + —— E[————1————— |————  — 


Long Long Long Long Long Long Long Long | Long 


tons. tons. tona. tons. tona. tons. tona. tons. tons. 
United States....... 124,923 | 118, 137 | 138, 435 | 128, 441 | 162,505 | 144,817 | 168, 920 | 157,068 | 103, 189 
France ............. 76,739 | 84,895 | 88,657 ) 96,043 | 103,647 | 74,394 | 67,634 | 76,076 | 104, 720 
AA 54,009 | 73,052 | 62,652 | 87,230 | 101,073 | 74,516 | 45,601 | 45,576 | 78,694 


United Kingdom...| 21,913 | 24,520 | 26,983 | 25,038 | 23,973 | 22,464 | 25,475 | 19,209 | 17,918 
Greece and Turkey.| 18,556 | 13,866 | 24,808 | 18,656 | 19,647 | 21,702 | 20,499 | 22,168 | 25,377 
Portugal........ ....| 12,001 7,054 8,257 | 12,269 | 10,937 | 11,336 | 12,842 | 18,324 | 12,434 
Russi&.......... ....] 18,752 | 17,032 | 12,285 | 19,211 | 22,090 | 15,110 | 17,294 | 15,068 | 15,142 
Germany +......o....] 15,680 | 19,721 | 27,048 | 25,933 | 28,702 | 23,448 | 25,908 | 32,569 | 31,612 
Austri&à.............| 13,799 | 15,993 | 15,796 | 18,519 | 21,591 | 18,842 | 19,085 | 17,925 | 23,374 
Spain....... — E 4, 039 3, 233 7,757 6, 187 y IS A s: 
Belgium............ 7,627 9, 253 8, 402 7, 481 9, 721 7,471 | 12,322, 14,810| 13,627 
Hollund............] 3,834 3, 599 5,646 6,408 | 18,595 | 10,848 8, 648 b, 160 8, 121 


Sweden, Norway, 
and Denmark ....| 14,540 | 11,226 | 12,331 | 12,476 | 22,681 | 24,486 | 24,918 | 28,290| 20,110 


Other countries ...., 8,562 7,651 | 12,791 | 13,569 6,810 9,887 | 18,171 | 23,680 | 28, 949 


ee ee | me ee AA | ———————— 


396, 745 | 410,538 | 447,324 | 479,031 | 558,162 | 462,299 | 467,317 | 475,423 | 478, 267 


Le ——— d —— | | 


Total ........- 
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IMPORTS. 


The sulphur imported into the United States is produced principally 
in Sicily and Japan, with very small quantities from Mexico and Chile. 
The following table shows the quantity and value of the sulphur 
imported into the United States for each year since 1867: 


Sulphur imported and entered for consumption in the United States, 1867-1904. 


Year ending— 


1900....... — 


aIncludes sulphur lac and other grades not otherwise provided for, but not pyrite. 


| Crude. 

J 
bir Value. 
Long 
tons. 
24,544 | $620,373 
15,151 446, 547 

| 23,590 678, 642 

| 27,880 819, 408 

| 36,131 1,212,445 

— 25,380 764, 798 

| 45,533 | 1,301,000 

| 40,990 | 1,260,491 
39,683 | 1,259,472 

| 46,485 | 1,475,250 

| 42,963 | 1,242,888 

| 48,102 | 1,179,769 
70,370 | 1,575,533 
87,837 | 2,024,121 
105,097 | 2,713,485 
97,504 | 2,627,402 
94,540 | 2,288,946 
105,112 | 2,242,697 
96,839 ' 1,941,943 
117,538 . 2,237, 989 
96, R82 1,688,360 | 

| 98, 262 | 1,581,583 

| 135, 933 | 2, 068, 208 | 
162,674 | 2,762,953 ` 
116,971 | 2,675,192 ' 
100,938 | 2,189,481 | 
105,539 | 1,903,198 | 
125,241 | 1,703,265 | 
121,286 | 1,646, 481 | 

| 138,168 | 1,967,454 - 
136,563 | 2,395,436 
151,225 | 2,891,767 
140,182 | 2,484,801 
166,825 | 2,917,172 
174,160 | 3,256,990 
170,601 | 3,334,002 
188,990 | 3,649,756 
127,996 | 2,462,360 


Flowers of sul- 


conan [cn oencnocas js .nooncajono. noo 


phur. 
Lema 
hi rud Value. 
Long 
tona. 
110 | 85,509 
16 948 
97 | 4,576 
76 | 3,927 
66 | 3,514 
36 1,822 
55 | 2,92% | 
51 | 2,694 
18 | 891 
41 | 2,114 
116 | 5,873 
159 | 7,628 
138 | 6,509 
124 | 5,516 
98 | 4,226 
159 | 6,926 
79 | 3,262 
178 | 7,869 
121 | 5,351 
213 | 8,739 
279 | 9,980 
128 | 4,202 
15 | 1,9064 
12 | 1,718 
206 | 6,782 
158 | 5,439 
241 | 5,746 
173 | 4,145 
681 | 12, 888 
665 | 13, 266 
507 | 14,548 
335 | 9,917 
628 | 17,437 
748 | 20,201 
738 | 19,954 
1,854 | 52,680 
1,332 | 39, 133 


Refined. All other. a 
SN Value kir Value 
Long Long | 
tons. | tons | 

251 $10,915 koc eco. re ER Qe y ru 

Or AO mI 

E107 140: c ecc ET 

157 | 6,528 |........ $1, 269 

92 | 4,328 1... TA 

Y MIU (od AA AA 

36 | 1,497 |. ou ioo inn o n 

04:71, 2,7 409 uus o me eee hese 

44 | 1,927 |........ RENS 
1,171 | 36, 962 PA A 

150: 25:035 [5 oci e eee etta esr 

69 | 2,392 |........|-...-.--- 

158. 0,262 AA A 
£L] QOD Nees ohare PA 

59: 2 196 AA 

E AA ekz wet 

126 4,400 A AA 

14 | 4,060 ocesee [eeeereteis 

116 |3, A ariezan 

84 | 2,383 |.......- ee sese 

27 704 |a eee Eri se > 

10 2UU.[ceseseexive eoe edd 

108 | 8,060 |........ |... 

10 | 1,997 levees eee | so a e yRTS 

26.4: 106. c oeadus EA 

48 | 1,017 J...... és v ew 

45 | 1,207 A aecoswews 

229 | 4,379 |........ 50, 006 

447 | 8,226 |........ 183, 683 

5, 342 58, 637 

163 | 4,396 | 12,609 | 159,213 

184 | 4,519 832 23, 966 

243 | 6,279 16 2, 106 

268 | 6,308 33 4, 407 

14 369 27 8,325 

160 | 8,746 29 3, 508 

163 | 4,373 41 5, 403 


$636, 797 
450, 216 
710, 367 
831,132 
1, 221,044 

769, 112 
1, 305, 421 
1, 265, 588 
1, 260, 363 
1,479, 291 
1,285,723 
1, 193, 332 
1, 584, 434 
2, 034, 899 
2, 720. 266 
2, 636, 5:24 
2, 296, 695 
2, 255, 331 
1, 951, 354 
2, 250, 605 
1, 700, 723 


1, 586, 519 
2,070, 461 
2,767, 731 
2, 683, 971 
2, 199, 026 
1. 909, 961 
1, 708, 617 
1,613,754 
2,172, 629 
2, 454,073 
3, 069, 924 
2,523, 203 
2.942, 994 
3, 287, 906 
3, 357, 650 
3, 709, 690 
2,511, 209 


In the next table are given the statistics of imports by countries from 
which the sulphur was exported to the United States and by ports at 
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which it was received during the fiscal years 1900 to 1904, inclusive. 
Canada and England, which are given in these tables as exporting 
countries, did not produce any sulphur, but were the countries from 
which it was exported to the United States. 


Statement, by countries and by customs districts, showing the imports into the United States 
of crude sulphur or brimstone each fiscal year, 1900-1904. 


Countries whence exported 1900. 1901. | 1902. 
and Customs dit ts SS a M 
through which imported. Quantity. | Value. Quantity. Value. Quantity. | Value. 


COUNTRY Long tons Long tons Long tons 

Fe Te EE A A 933 $24, 957 776 | $18,631 
REügland iris pies 7,425 $155, 882 7, 484 156, 205 7,681 |` 161,387 
A eedaei sas 138,011 | 2,369, 087 139,492 | 2,474, 684 163,571 | 3,111,971 
JAPON NOR 9, 958 186, 847 11, 798 219, 193 16, 448 290, 826 
Other countries ................ b 146 4 65 4 69 
"TOUR ose. eee oue Dd E 155,399 | 2,711,91 159,711 | 2,875,104 187,480 | 3,582, 884 
DISTRICT. ELS unc ccc mE mE rcr 

Baltimore, Md...... ec 12, 798 213, 893 9, 040 153, 664 12, 137 225, 804 
Boston and Charlestown, Mass. 10, 023 203, 014 11, 048 217, 274 12, 124 251, 366 
New Orleans, La............... 1, 000 16, 111 2, 213 04,604- A Sine EIER RAE 
New York, N. Y..............-- 85,885 | 1,467,947 89,756 | 1,585,084 100,109 | 1,891, 654 
Philadelphia, Pa............... 7,448 120, 284 11, 100 185, 319 "16,719 | 304,777 
Portland, Me................... 24, 880 436, 692 20, 039 863, 473 80, 032 596, 931 
San Francisco, Cal............. 8,237 152, 335 9, 359 172, 176 10, 497 200, 255 
Savannah, Ga.................. 751 13, 675 1, 000 18,190: |... ost ev- disse 
Vermont, Vivas s vex oua fathers A d ote 439 12; 285 [cie eoe Sega RES 
Willamette, Oreg .............. 1, 630 33, 134 2, 087 40, 515 3,475 63, 696 
AION A er mb 2,747 54, 827 3, 630 72, 430 2, 387 48, 501 
Tol 155, 399 | 2,711,912 159,711 | 2,875, 104 187, 480 | 3, 582, 884 

i 1903. 1904. 


Countries whence exported and customs districts 


through which imported. Quantity. | Value. | Quantity. | Value. 
COUNTRY Long tons. Long tons 

Canada A o ia 1 925 
England sonia DAEEREE 10, 060 $214, 456 7, 080 157,251 
A A A onieaeiie sy 153,782 | 2,997,908 149, 383 2, 833, 269 
O A Ra asa ed ege 16, 167 315, 833 11, 654 218, 366 
Other countries sod 66 Sono oso dec E iio 1,121 21,173 1,104 22,712 

A Godage smehaassemeneeds 181,130 | 3,549,370 169,172 3, 231, 623 
; DISTRICT i; == d x doc 
Baltimore. Md ....evuucedamuEM aW V A x DEP acs a ME 11, 984 232, 780 11, 650 223, 489 
Boston and Charlestown, Mass. .........-.- eese sss 14,862 | — 803,548 19, 980 407,811 
New Orleans, L&.............-. cc ecce cce eee eese esee 609 19. 889 eset s rcecli se ope na n Rx 
New York, N-Y.iosexeuceAsse s as 98,855 | 1,917,523 79, 119 1, 471, 412 
Philadelphia, Pa................-- cc ccc cc eee eee ono 11, 635 219, 081 16,178 307, 508 
Portland, Me. cocus caia nes Iu casita 26, 559 622, 291 81, 270 611, 752 
San Francisco, Cal osecs sees reRuEA E eae E E E NER REC 10, 523 208, 539 8,310 158, 806 
Savannah, O8.c.enxcisecsemuweesudPpxovEVOR e eua 
is AAA aw saque) esaet Veces s A A eve es sea de wm 
Willamette, Oreg sexcrranas ausu reae Lern 4,151 76, 283 1, 368 23, 865 
ALL OCR OR As a Seeks 2, 452 49, 436 1, 297 22, 480 

Tola io 181,130 | 3,549, 370 169, 172 3, 231, 623 
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WORLD'S PRODUCTION. 


The following table shows the estimated quantity of sulphur pro- 
duced by all countries for the years 1899 to 1903, inclusive: 


World's production of sulphur, 1899-1908. 


1899. 1900. 1901. 


Country. am rA vr DRNA ERRE A ee 
Quantity.| Value. ¡Quantity.| Value. j|Quantitv.| Value. 


———— 4 —————— | ———————M | aa 


Mrtric Metric Metric 
tons tons. tone 
United States .....oooooooomommoomoo... 4,383 | $107, 500 3,199 $88, 100 6, 976 $223, 430 
A O Oo aes eod 555 1,526 862 2,256 4,911 12,107 
A meos ou dose aIR serere 11, 744 28, 884 11,551 26, 427 7,000 16, 100 
GOFIDBDnyouseeetue qus eue nus aa ORE RES 1, 663 36, 000 1, 445 31, 000 963 20, 250 
OTOÓGODIT LI Paseo haee Us CCe enda se 1,237 22, 206 891 16, 035 3, 212 67,290 
Ss A qw] eR aca 116 3, 600 123 3, 820 137 3, 847 
IU cou dad O PNE RE EE 554, 638 |10,392, 415 | 544,119 |10,212, 903 | 563,096 | 10,734, 192 
JUDA O A SE EE 10, 235 211, 735 14, 435 155, 932 16, 578 192, 465 
RUSA W-—Ó————————— É: 451 9, 412 ¡a AA 2, 489 69, 945 
A | 1,100 31,350 750 18, 000 610 13,115 
a 58, 922 102,150 | @64, 364 | a109,947 | a 49, 856 57, 236 
A A se weds DERE Sea. | —— ÓÁ—Ó— es 70 1,890 Nile AA 
TOALLA | 645, 044 (10, 946, 838 | 613,396 |10, 666,313 | 655,828 ¡ 11, 410,277 
1902.! . 1903. 
Country ———— | 
Quantity. | Value. | Quantity. | Value. 
à Metric Metric 
tona. tona 

United AAA O (b): osmsssscess (O). heresies oy 
y SL C m 3,721 $15,121 e O 
FAO E A A 8, 000 18, 914 7, 400 $15,015 
A A o O PP (O) eS eine 

LR IL Richie E A 1, 391 24, 162 1, 400 24,37 
HuüulhEHEV A A RE EE EO E Pes re EAT 105 2, 947 135 3,816 
A — a 3,581,671 | 8,131,732 |a 8,690,532 | 8,511,225 
JUDI A A EE NS MEE VA ER A 18, 287 219, 993 22, 914 284, 660 
RUNI oleae 4 de aa 18, 000 53, 557 (C). — "Auoxeasd as 
A s cmeepsePcex e 2 EL EPA e e DERE DE M E EE | a 15,442 38, 736 ! 38, 600 41,730 
Sweden AA ia P4 said is toa 74 1,953 (Cc) O PA 
Minti O RN 3, 646, 691 | 8,010,140 | $,760,981 | 8,910,821 

„a Crude rock. b Included with pyrite. e Statistics not available. " 


PY RITE. 


The domestic sources of supply of pyrite, such as is used in the 
manufacture of sulphuric acid and in the wood-pulp industry, are 
obtained chiefly from Virginia, California, and Massachusetts, with 
smaller amounts from Alabama, Georgia, Indiana, New Jersey, and 
Ohio. The.deposits in these States do not begin to supply the demand 
for pyrite, and there is usually a considerably greater quantity imported 
than is produced in this country. The chief sources of supply of the 


—— ———— — ns A mm si 
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imported pyrite are the celebrated Rio Tinto and Tharsis mines of the 
Huelva district in Spain; the San Domingo mine at Pomaron, Portu- 
gal, and the Tilt Cove mines of Pilley's Island, Newfoundland. 

The demand for pyrite has increased very largely throughouf the 
United States and many European countries during the last few years 
not only for use in the manufacture of fertilizers, but also in the wood- 
pulp industry, its use for the latter purpose demanding at the present 
time in the United States a considerable quantity of this mineral. 
Owing to this steady increase in the demand, it is not improbable that 
prices will gradually advance for the best qualities of ore. From all 
accounts, the pyrite industry in Spain has reached a point where the 
shipping facilities are inadequate to handle the production. In order 
to increase the shipping facilities at the port of Huelva and to expe- 
dite the loading of steamers, the Spanish Government is erecting a 
new dock at this port. Although these Spanish deposits are enormous 
and new bodies of ore have been uncovered during the last year or 
two, there is still such a large and steady drain upon them that some 
of the European countries are beginning to look elsewhere for supplies 
of pyrite. On account of the rapid increase in the manufacture of 
fertilizer in Spain, Italy, and France, these countries are making 
large demands upon the Spanish pyrite for use in the manufacture of 
sulphuric acid. | 

According to United States Consul-General Mason at Berlin, Ger- 
many, the important German manufacturers of sulphuric acid, who 
have hitherto been mainly supplied with pyrite from Spain and Por- 
tugal, are now beginning to look to other countries for at least & part 
of their supplies, and it is suggested by Mr. Mason that he will give 
owners of pyrite mines in the United States who are prepared to 
export their product in any quantity direct information concerning 
connections in Germany if they will consult with his consulate.¢ 

It is doubtful, however, if there would be any American pyrite for 
exportation unless there is a considerable increase in the price of this 
mineral, for many deposits of pyrite of good grade in the United 
States are not now worked, on account of their not being able to com- 
pete at present prices with foreign pyrite nor with more favorably | 
located domestic deposits. Then again, those deposits that are now 
worked do not begin to supply the demand for this mineral in the 
United States, and the imports are nearly double the domestic pro- 
duction. 

New deposits of pyrite in-Alabama have recently become available 
by the completion of the Eastern Railroad of Alabama from Talla- 
dega to Pyriton. For this material there should be a large demand 
at Nashville, Tenn., as a source of raw material for its fertilizer fac- 
tories. These Nashville fertilizer factories are advantageously located, 


aU. S. Monthly Cons. Repts., No. 286, July, 1904, p. 28. 
H. Doc. 21,59-1——969 
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with reference to the Tennessee phosphate fields, and having now 
easy access to these Alabama pyrite deposits, they should be able to 
compete readily with any of the fertilizer plants. 

This anxiety regarding the source of supply of pyrite on the part 
of European countries should stimulate prospecting for and develop- 
ment of pyrite deposits in this country in order to determine accu- 
rately future sources of supply of this mineral in this country in 
case the present foreign sources of supply of over one-half of the 
domestic consumption should begin to give out or there should be too 
heavy & demand upon them by European countries. 


PRODUCTION. 


There was a slight decrease in the production of pyrite for the manu- 
facture of sulphuric acid in the United States during 1904, buta very 
large increase in the production of natural sulphur, the combined 
production amounting to 333,542 long tons, valued at $3,460,863, as 
compared with 233,127 long tons, valued at $1,109,818, the production 
of 1903, an increase of 100,415 tons in quantity and of $2,351,045 in 
value. This exceptionally large increase in value, as compared with 
the increase in tonnage, is due to the very large increase in the produc- 
tion of sulphur. Besides the pyrite included in this production, there 
is a considerable quantity of this mineral mined for pyritic and allied 
smelting and for use as a flux, which would increase the output by 
about 75,000 to 100,000 tons. The 1904 production of pyrite was 
obtained from the following States, given in the order of their respec- 
tive outputs: Virginia, California, Massachusetts, Georgia, Alabama, 
Indiana, Ohio, and New Jersey. Of the total production of pyrite, 
over one-half was obtained from Virginia. South Dakota, which had a 
production in 1903, did not report any in 1904. The average price 
received for the 1904 production was $3.86 per ton, an increase of 24 
cents as compared with $3.62, the average price received for the 1903 
production. As compared with $4.28, the average price received per 
ton for the 1902 production, this is a decrease of 42 cents per ton. 
The average value per ton of the imported pyrite was $3.63, or 23 
cents less than the average price of the domestic production. The 
average value of the imported pyrite increased from $3.27 per ton in 
1900 to $3.51 in 1901, to $3.75 in 1902, and to $3.89 in 1903, but 
decreased in 1904 to $3.63. 

In the table following are given the quantity and value of the 
pyrite mined for its sulphur content in the United States since 1882, 
there being included with this for the years 1901 to 1904, inclusive, 
the quantity and value of the production of sulphur: 
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Production of pyrile in the United States, 1882-1904. 


Year. Quantity. | Value. Year. Quantity. | Value. 
Long tons. Long tons 
AAA AS 12,000 | $72,000 || 1894.....................--- 105,940 | $363,134 
1888 RPM 25,000 | 187,500 || 1895..................------ 99, 549 322, 845 
pis. er 35,000 | 175,000 || 1896........................ 115, 488 820, 163 
1885. A x eR UD EE 49,000 | 220,500 || 1897......................-. 148, 201 891,541 
j|]. nr "— — ———S 55,000 | 220,000 || 1898......................-. 193, 364 598, 801 
A 52,000 | 210,000 || 1899........................ 174, 734 543, 249 
jb... C — EEST, 54,881 | 167,658 || 1900........................ 204, 615 749, 991 
1889 T — E 98,705 | 202,119 || 1901......................-. a 241,691 | 1,257,879 
Ene ns Panes e REPRE ICI 99,854 | 273,745 || 1902........................ a 207, 874 947, 089 
jo A E 106,536 | 338,880 || 1903............ AAA a233,127 | 1,109, 818 
dado 109,788 | 305,191 || 1904...................-..-- a 333, 542 | 3, 460, 868 


IBOS i sis o iia 75,777 256, 552 | 
a Includes production of natural sulphur. 
IMPORTS AND EXPORTS. 


The quantity and value of pyrite containing less than 3.5 per cent 
of copper imported into the United States for each year's since 1884 is 
as follows: 


Imports of pyrite containing not more than 3.5 per cent of copper, 1884-1904. 


Year. Quantity. | Value. Year, Quantity. | Value. 
Long tons. Long tons. 
A — — T 16,710 | $50,682 || 1896 .......................- 200,168 | $648,396 
1885. c case ak deese ev E eoa 6, 078 18,577 || 1897 ........................ 259, 546 747,419 
1886 Lco ssec elee c eR ERE ERE 1, 605 9,771 || 1898 c («— 252,773 | 717,813 
Ie E 16,578 49,661 || 1899 .......ooooooooooooooo... 269,868 | 1,077, 061 
O 100,648 | 392,141 || 1900 ........................ 822,484 | 1,055, 121 
AAA ur GÀ 152,359 | 587,980 || 1901 ........................ 403, 706 | 1, 415, 149 
jo 194,934 | 721,699 | 1902 ............ Leser esse 440, 863 | 1,650, 852 
o See eee ee RA RARI ri 163,546 | 590,905 || 1903 .....................--- 420, 410 | 1,636, 450 
)hs Pec P M 190,435 | 673,812 || 1904 ................ . eee 422, 720 | 1,538,997 


a Previous to 1884 classed eoe de end ores; from 1887 to 1891 classed among other iron ores; since 
1891 includes iron pyrite contain per cent or more of sulphur. 


CONSUMPTION. 


It will be observed that in the fourteen years covered by the follow- 
ing table the amount of sulphur displaced by the use of pyrite for acid 
making has increased about 200 per cent. In 1891 the amount of sul- 
phur displaced by the use of pyrite was 93,233 long tons; in 1901 the 
amount of sulphur displaced was more than three times that of 1891. 
This increased use of pyrite for acid making has been due very largely 
to the development of the sulphite wood-pulp industry for the manu- 
facture of paper. Another important factor has been the increased 
production of phosphate rock from Florida and Tennessee and the 
domestic manufacture of superphosphates. For these purposes a 
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chemically pure acid is not essential, and that made from pyrite serves 
the purpose equally as well as that made from sulphur. 


Quantity of pyrite consumed in the United States, and estimated amount of sulphur 
displaced by it, 1891-1901. 


Source. 1891. 1892. 1893. 1894. 1895. 1896. 1897. 


—— |————— A |L———— AAA | L—Á—— M | — 


Long Long Long Long Long 
tons. 


tons. tons. tona. tons. | tons. tons. 
Domestic product ..................... 106,536 | 109,788 | 75,777 | 105,940 | 99,549 | 115, 483 | 143, 201 
IMports: AA v wruer eu rEHEREVE 100, 648 | 152, 859 | 194, 934 | 163, 546 | 190,435 | 200,168 | 259, 546 
Domestic consumption .......... 207,184 | 262,147 | 270, 711 | 269,486 | 289,984 | 315,651 | 402, 747 
Sulphur displaced, estimated on basis 
of 45 per cent content ............... 93, 233 | 117,966 | 121,820 | 121,269 | 130, 493 | 142,043 | 181, 236 


Source. 1898. 1899. 1900. 1901. 


Long tons. | Long tons. | Long tons. | Long tons. 


Domestic producb.. i isucsevsceecéssoscestaeeseraewus aes 193, 364 174, 734 204, 615 241, 691 
TODO PEN Cr 252, 773 269, 868 822, 484 403, 706 
Domestic consumption ......................... 446, 137 444, 602 i 527, 099 645, 397 
Sulphur displaced, estimated on basis of 45 per cent 
CONO duero R Rear 200, 762 200, 071 237,195 290, 430 


Quantity of pyrite and sulphur consumed in the United States and the actual amount of 
sulphur consumed, estimating the amount of sulphur displaced by the pyrite, 1902-1904. 


Source. 1902. 1903. 1904. 


Long tons. | Long tons. | Long tona. 


Domestic product of pyrite and sulphur .......................... 207,874 233, 127 333, 512 
Imports Of pyritë eos ees este tances is ER 446, 363 420, 410 422, 710 
Imports of sulphur ia E in 174, 939 191, 033 129, 532 
Total PRODUCCION «o. oocau se eee aa E» qu Lr aRULEONE RS ER S RES 829,176 844, 570 885, 784 

Less CREDO Siri e V C E EERREREE EAS 8, 000 | isse nux pru 3, 000 
826,116 |............ 882, 784 


Total combined consumption of sulphur, estimating sulphur in 
pyrite on basis of 45 per cent content.................... eese eee 469, 361 489, 184 539, 855 


CANADIAN PRODUCTION. 


The Canadian production of pyrite in 1904 amounted to 33,039 tons, 
valued at $94,797, a decrease of 491 tons in quantity and of $31,336 in 
value as compared with the production of 33,530 tons, valued at 
$126,133, in 1903. In the following table is shown the quantity and 
value of pyrite produced in Canada from 1886 to 1904, inclusive: 
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Annual production and value of pyrite in Canada, 1886-1904. 


Calendar year. Quantity. | Value. Calendar year. Quantity. | Value. 

| Short tons. Short tons. | 
D) WA ee RR A. PPP 33, 715 | $101, 155 
A KaxCd TR EON ARA 38,910 | 116,730 
A Rr ER a GS. 470. | AE. AAA 32, 218 128, 872 
INEO. A Cere o aiio 22205 | 320905990 PAPA 27,687 | 110,748 
IBN rra 49.2277 | 129,007 || 1900 Llosa ooo Ra hA TRE 40, 031 155, 164 
pio; PARA TITT TE 67,781.11. 2208, DRE MIMO uei ERE CREE ECC 85, 261 130, 544 
MUR Lese AS E Vy Anon FERTAXS ETE 50,770.) 179,810 INO Lee eae ERR ER os 35, 616 138, 939 
IIS LO PEE. IE IA 83,530 | 126,188 
IE, cocci ead o auda PRAE À 40.007 |. TROL NIDOS corona rn YR 38, 039 94, 797 
PE ERA 34,198 | 102,594 


WORLD'S PRODUCTION. 


The following table has been compiled, chiefly from official sources, 
to show the pyrite production in the principal producing countries, 
and to show to what extent pyrite has supplanted sulphur for acid 
making. In the case of Spain, the exports are taken instead of the 
production for such years as they are available. The published fig- 
ures of the pyrite production in Spain show an output in each year 
averaging from 20 to 25 per cent of the exports. As the export fig- 
ures are probably taken from the custom-hous2 records, they are 
considerably more reliable. 


World's production of iron pyrite and quantity of sulphur displaced, 1892-1908. 


Country. 1892. 1893. 1894. 1895. 1896. 1897. 


——————— A | | —————————[L———————— Eee 


Long tons. | Long tons. | Long tons. | Long tons. | Long tons. | Long tons. 


A E EUN I ER 435,906 | 393,453 611, 769 480,255 | 98,393 | 217,545 
TOO dem 226, 304 227, 288 278, 452 248, 934 295, 325 298, 571 
o AA ead esi aae SEE Lo saris ...| 192,174 | 204,105 | 206,886 
United States ..iniososcaesiséns 109, 788 75, 777 105, 940 99, 549 115, 483 143, 201 
GOImIADE. circa 113, 391 119,379 132, 621 124, 994 127, 092 131,160 
NOFWAP aooosa vases x6ns a S33 VER 57,629 52, 890 69, 720 48, 217 59, 534 92, 966 
Dirt. e PERRA NT POT TI. 27,575 67, 093 75, 635 68, 083 51,851 43, 740 
IBN PR A 27, 225 28, 987 22, 274 37, 966 44, 993 57, 383 
COMÍN isis 53, 372 52, 270 36, 185 30, 534 30, 103 34, 471 
Na er 1 ARA RRA 37, 889 40,770 34, 318 27,267 32, 790 
RUS EAA AST ETE 13, 893 20, 958 19, 187 12, 988 12,791 19, 069 
United Kingdom.............Ã.-. 13, 967 15, 837 15, 523 9, 048 10,017 10, 583 
AAA, ASA PA AA 197 1, 968 8,611 
o AAA 2, 529 6, 200 3, 001 3, 454 2,519 1,798 
2 Lra E P FEN € Rn ad S 1,229 472 645 217 993 509 

TON Sane RKREMEAEROEAFS 1,082,808 | 1,100,639 | 1,311,722 | 1,390,928 | 1,082,434 | 1,294,283 

Sulphur displaced 5...... 487,263 | 495,242 | 590,275 | 625,918 | 487,095 | 582,427 


a Exports, except 1896. b Based on estimated 45 per cent of sulphur content. 
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World's production of iron pyrite and quantity of sulphur displaced, 1892-1903—Cont'd. 


Country. 1898. 1899. 1900. 1902. 1908. 


Long tons. | Long tons. | Long tons. | Long tona. | Long tons. | Long tona. 


Spain 6. MM —— 255, 896 816, 212 850, 296 393, 397 142, 708 158, 543 
Frane- Leser oer RED ees 306, 002 313, 087 800, 170 302, 605 313,204 | 5824,212 
Portugal 2.64534 sess Se e 244, 229 271,228 839, 892 831,641 407, 173 407, 480 
United States .................. 193, 364 174, 734 204, 615 234, 825 7,874 233, 137 
GeOTIMANY cisco 134, 650 142, 299 166, 724 154, 954 162, 613 168, 307 
leo. (s M 88, 320 | 94, 099 97, 387 100, 283 101, 016 (e) 
HUDGALY A 57,146 78, 241 85,602 92, 428 104, 806 95, 097 
A ns dauscecasos 66, 120 75, 308 70, 465 87,969 91,704 99, 857 
Canada ooo: eren REX 28, 706 24,721 35, 742 31, 483 81, 800 33, 039 
Newfoundland................. 82, 335 26,154 Nil. 7,682 26, 000 42, 000 
RUBIA ocio 24,175 22,877 22, 789 30, 248 26, 047 (e) 
United Kingdom .............. 12,102 12, 230 12, 279 10, 241 9,168 9, 645 
Bosnía and Herzegovina....... 236 423 1,673 4, 498 5, 088 6, 484 
Belgium cone erar erred 145 278 894 Li... 699 709 
Bwedétl...4. 2 a eco s dees 880 148 176 Nilda 7,670 
TO id 1, 443,866 | 1,652,039 | 1,688,204 | 1,782,104 | 1,629,900 | 1,681,180 
Sulphur displaced @...... 649, 739 698, 418 769, 692 788, 335 676,277 |........... 
a Exports, except in 1896. c Statistics not yet available. 


b Includes Algeria. d Based on estimated 45 per cent of sulphur content. 


BARYTES. 


By JoserH HYDE PRATT. 


INTRODUCTION. 


The value of barytes as a white pigment is being recognized more 
and more each year; and although there may be very little, if any, 
that is used alone for this purpose, it is used in large quantities to mix 
with white lead, zinc white, or a combination of both of these white 
pigments. This addition is not as an adulterant, as was the case a few 
years ago, for it is now appreciated that the addition of barytes makes 
a white pigment more permanent, less likely to be attacked by acids, 
and freer from discoloration than when white lead is used alone. Itis 
also believed that the barytes gives greater body to the paint and 
makes it more resistant to the influences of the weather. As is well 
known, pure white lead, when it remains in the shade or in a dark 
place, becomes discolored, turning yellowish, while mixtures of white 
lead and zinc white, or of white lead and barytes, or of white lead, 
zinc white, and barytes retain their color permanently even in dark 
places. 

There is considerable variation in the barytes prepared for market, 
and it would seem to be well to establish some standard for barytes 
that is to be used in the manufacture of a white pigment, for a num- 
ber of the impurities that are apt to occur in barytes, as silica and 
lime, as well as traces of iron oxide and of manganese dioxide, are 
highly undesirable as ingredients of paint. These variations in the 
quality of barytes are known and appreciated by those who grind the 
mineral and prepare it for market, but the purchasers of this material 
for pigments or other purposes have not acquainted themselves with 
these variations and have usually paid but little attention to testing 
the product. The barytes should be tested chemically in order to 
determine its percentage of silica, which would represent the grit con- 
tained; also its percentage of lime, iron, and manganese. In a first- 
grade barytes there should be no calcium carbonate, silica, free iron 
oxide, or free manganese dioxide. It would be well to note not only 
the color of the dry powder, as compared with some standard sample, 
but also the color after it has been rubbed down in refined linseed oil. 
Occasionally samples of barytes will be found that on grinding with 
oil assume a grayish or even a reddish shade. Another point to be 
considered is the quantity of oil required to grind the barytes to & 
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paste. In general, the inferior grades of barytes require more oil for 
this purpose. 

Many of the minerals which occur with barytes can be eliminated 
during the mining and in the first steps in cleaning the barytes. The 
common associated minerals of barytes in the large deposits are galena, 
quartz, calcite (calcium carbonate), limonite (hydrated ferric oxide), 
either massive or as thin stains on the barytes, and manganese diox- 
ide. Of these minerals, most of the quartz can be eliminated by hand- 
cobbing the ore as it is mined, and this is also true of a large part of 
the calcite (which for the most part occurs in the form of limestone), 
and of the massive limonite. In sorting the lump ore as it is mined, 
that showing streaks of quartz should be eliminated from the first- 
grade ore. The iron-stained barytes can sometimes be so cobbed that 
only a small amount of the stained lumps go into the first-grade mate- 
rial. It is the occurrence of these iron stains that necessitates the 
bleaching of the greater portion of the barytes that is mined. Much 
of that mined in Germany is ground and prépared for market without 
any bleaching, and this is also true of some of the barytes produced in 
this country. The bleaching process, while not an elaborate one, adds 
considerably to the cost of production of the first grade of barytes. 
Where the ore contains considerable galena, in rather large masses, the 
bulk of it can usually be removed during the process of hand-cobbing 
the ore; if it occurs as small particles scattered through the barytes, 
it can usually be almost entirely removed by jigging after the ore has 
been crushed to one-fourth or one-half mesh. The iron minerals that 
occur in the barytes may sometimes also be entirely removed in this 
same manner. 


CLEANING THE BARYTES. 


After the ore has been hand-cobbed at the mine into one, two, three, 
or four grades it is shipped to the mills, where it is further cleaned 
by crushing and washing to remove as many impurities as possible. 
The next process is known as bleaching. The ore is crushed to a size 
varying from that of a pea to half an inch, according to the extent of 
iron oxide that it may contain and whether this oxide is in the form of 
scales or as a stain. If as the former, it can often be removed, as 
stated above, by jigging. 

Mr. Edwin Higgins, jr., has recently published an article in the 
Engineering News on The Bleaching of Barytes.* 

In bleaching the barytes, the crushed mineralis placed in wooden 
tanks lined with sheet lead and holding from 5 to 25 tons of mineral. 
The tanks used are either circular or rectangular, the former being 
preferable for the reason that the steaming can be more uniformly 
done. The best size is 44 feet high and 8 feet in diameter. With a 
tank of this size, one steam inlet is required. The most satisfactory 


« Eng. News, February 23, 1905; and Eng. and Min. Jour., vol, 79, 1906, p. 465. 
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tanks are made of stout, well-seasoned cypress wood, which are well 
braced on the outside and lined on the inside with heavy sheet lead. 
A lead coil of pipe one-half to 2 inches in diameter is constructed in 
such a manner that either steam or water can be supplied through the 
perforations which are best located at an angle of about 45? to the 
verticle diameter of the pipe rather than directly on top of the pipe. 
With the perforations in this position there is less chance of the holes 
becoming clogged up by fines dropping into them. In charging the 
tanks the barytes is added to a depth of about 3 feet and then the 
dilute sulphuric acid solution, which is used as the solvent, is run in. 
Steam is admitted by means of the coiled lead pipe, which is closed at 
one end and provided with*small perforations from 6 to 8 inches apart. 
The steam escaping from these perforations agitates and heats the mix- 
ture, which requires from six to eighty hours to bleach, depending 
entirely on the amount of iron contained in the barytes. After draw- 
ing off the acid, the cleaned mineral is discharged either by sluicing 
through a specially constructed spout or else by shovelling over the 
side of the tank and is transferred to a washer in which the last traces 
of the acid and clay material are removed. The cleaned mineral is 
then dried either on large pans or by means of some one of the 
patented rotary driers. 

In this bleaching process the manganese dioxide is not removed and 
the barytes that contains this impurity has to be ground to paste on a 
40-mesh screen and then mixed with nitrate of soda, salt, and sulphuric 
acid in the proper proportions. This mixture is then heated in a 
specially constructed furnace by which process the irgn and manganese 
are converted into chlorides, which, being very soluble in water, can 
be completely removed by washing, the barytes being allowed to 
settle in & series of tanks, generally three in number. 

The next step in the preparation of the barytes for market is reduc- 
ing it first to the size of fine sand by means of rolls and then to an 
impalpable powder by means of buhrstones, after which it is ready to 
be packed for shipment. | 


SOURCES OF SUPPLY. 


All the barytes produced in the United States during 1904 was 
obtained from the same localities as during the preceding year. The 
chief source of supply is still the State of Missouri, the deposits being 
located in Washington, Cole, Miller, and Crawford counties, with the 
largest production from the first-named county. The supply obtained 
from this State was approximately the same as in 1903. The Tennes- 
see deposits are in Bradley, Monroe, Loudon, Cocke, and Greene 
counties, but these deposits were not worked as extensively in 1904 as 
in the previous year. In North Carolina the deposits are in Madison 
and Gaston counties, with the larger production from the former. In 
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Virginia the barytes deposits are in Bedford, Pittsylvania, Campbell, 
and Tazewell counties. For several years North Carolina and Vir- 
ginia have supplied nearly the same quantity of barytes per year. No 
new mines or properties have been opened in either of these States 
during the past year. In Kentucky barytes has been found in Cald- 
well and Lincoln counties, but it was only mined in the former county 
during 1904, the production being very small. The Illinois deposits, 
which are in Hardin County, were not producers of barytes during 
1904, 

A brief paper by Mr. George W. Stose^ has recently been pub- 
lished by the United States Geological Survey on barite in southern 
Pennsylvania. . 

According to this article numerous scattered and little-developed 
deposits of barytes occur on the eastern side of the Cumberland Val- 
ley, in southern Pennsylvania, in the vicinity of Waynesboro, Franklin 
County. The rocks of this region, consisting of quartzite overlain 
with limestone, are extensively folded, and these folds have important 
relations to the deposits of barytes. The barytes is associated with 
the lowest portions of the limestones and in the sandy layers occurring 
with them. It is usually found in the red-clay residuum, such depos- 
its being discovered in plowing. A number of tons of barytes were 
shipped from & number of small openings several years ago, but there 
have been no extensive deposits developed here. Some of the barytes 
is found in bed rock where it is chiefly massive; sometimes resembling 
chert and at other times being clear and crystalline. It occurs as a 
vein filling in the brecciated limestone and not in large masses. The 
occurrence of the barytes is in the folded and brecciated portions of 
the limestone and, in one case at least, in the arch of a plunging anti- 
cline associated with the hard sandstone at the top of the lower divi- 
sion, a favorable position for the brecciation of the limestone. The 
barite was deposited in the crevices of the breccia, cementing it 
together, and it appears to be due to local segregation of disseminated 
barite from the adjacent limestone. No barytes deposits of any 
extent have been developed in this region, and there has been but little 
development work done. 


PRODUCTION. 


In 1904 the production of crude barytes in the United States 
amounted to 65,727 short tons, valued at $174,958 at the mines. This 
represents the crude barytes after being taken out and hand-cobbed, 
ready for shipment to the mill. This production is an increase of 
15,380 tons in quantity and of $22,808 in value, as compared with the 
production of 1903, which was 50,897 short tons, valued at $152,150. 


a Bull. U. 8. Geol. Survey No. 225, 1905, p. 515. 
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The average value per ton of the 1904 production was $2.66, which is 
36 cents less than the average value per ton ($3.02) of the production 
of 1903, and this in turn was 27 cents less than the average value per 
ton ($3.29) of the production of 1902. The production of 1904 was 
obtained from Missouri, Tennessee, North Carolina, Virginia, and 
Kentucky, given in the order of the importance of their production, 
Missouri being the largest and Kentucky the smallest producer. In 
the followiug table are given the quantity and the value of the pro- 
duction of barytes in the United States in 1902, 1903, and 1904, by 
States: 


Production of crude barytes in 1909, 1908, and 1904, by States. 


1902. 1908. 1904. 

State. A a a ER 

Quantity. Value. Quantity. Value. Quantity. Value. 

Short tons. Short tons Short tons 

Missouri ...............-...-- 81, 334 $104,677 23, 178 $77,712 25, 498 $75, 652 
North Carolina............... 14,679 44, 130 6, 835 21, 347 18, 418 83, 930 
Tennesesee.............-- ene 8, 255 14, 647 a14, 684 32, 691 2315, 602 84, 024 
Virginia ....................- 12, 400 89, 700 5,700 20, 400 11,214 81, 452 
Total.........s.......-.- 61, 668 203, 154 50, 397 152, 150 65, 727 174, 958 


aIncludes the small production of Kentucky. 


As is seen from this table, there was a large increase in the produc- 
tion of North Carolina and Virginia in 1904, the output being nearly 
double that of 1908, while the outputs of Missouri and Tennessee were 
only slightly increased. 

The total annual production of crude barytes in the United States 
since 1882, together with the average price per ton, are given in the 
following table: 


Production of crude barytes, 1882-1904. 


Average Average 
Year. Quantity. | Value. | price per Year. Quantity. | Value. | price per 
ton. ton. 
Short tons Short tons 

1882... essa ses 22,400 | $80,000 $3.57 || 1894.............. 23,885 | $86,988 $3. 78 
1883 AAA 80,240 | 108,000 8.57 || 1895.............. 21, 529 68, 321 8. 17 
18 T — 28,000 | 100,000 8.57 || 1896....... pee 17,068 46, 513 2. 78 
po — 16, 800 75, 000 4.46 || 1897.............. 26, 042 58, 295 2. 23 
1886 .............. 11, 200 50, 000 4.46 || 1898.............. 81,306 | 108, 839 8. 50 
A 16,800 | 110,000 a6.55 || 1899.............. 41,894 | 139,528 8.33 
1888. ee 22, 400 75, 000 8.85 || 1900.............. 67,680 | 188,089 2. 78 
1889 HM TU 21,460 | 106,318 54.95 || 1901.............. 49,070 | 157, 844 8.22 
1890... oves e seres s» 21,911 86, 505 8.96 | 1902.............. 61,668 | 208,154 8. 29 
180] 1125s eee 81,069 | 118,868 8.81 || 1908.............. 60,397 | 152,150 8. 02 
1. AP 32,108 | 180,025 4.06 | 1904.............. 66,727 | 174,968 2. 66 
1898 AA 28, 970 88, 606 8. 06 


a Value at St. Louis, and includes some floated barytes. 
b Value includes floated barytes when sold first in that form. 
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The year of greatest production was 1900, with 67,680 tons, valued 
at $188,089; but the year of greatest value was 1902, when the output 
of 61,668 tons was valued at $203,154. In 1900 the average price per 
ton of the barytes was $2.78; in 1902 the average value was $3.29 per 
ton; in 1904, however, the average value had decreased to $2.66 
per ton. These variations in the value per ton of the barytes are due 
largely to the greater or less quantity of the No. 1 barytes that is 
mined. It is also due to a general slight decrease in the value of the 
crude barytes of all grades. 

After the barytes has been cleaned, bleached, and ground ready for 
use as a pigment, its value is increased from $2 to $4 per ton to $7 to 


$12 per ton. 
IMPORTS. 


There is still a certain quantity of crude barytes imported into the 
United States, principally from Germany, with occasionally a small 
amount from Newfoundland. During the last few years the quantity 
and value of these imports have been steadily increasing, and in 1904 
they amounted to 5,920 short tons, valued at $48,658, of manufactured 
barytes, an average value of $8.20 per ton, and to 6,689 short tons 
of crude barytes, valued at $27,363, an average value of $4.09 per ton. 

There is given in the following table the quantity and value of the 
manufactured and crude barytes imported into the United States 
since 1867: 


Barytes umported and entered for consumption in the United States, 1867-1904. 


Unmanufactured. 


Year ending— E — 
Quantity. | Value. Quantity. | Value, 


——— |——————— [————— | -——— 


June 30— Pounds. Pounds 
|t. yp E 14,968,181 | $141,273 |............].......... 
NBOS sisse A Nee Ten VIEN E WE REVO T ER quiae xq 2, 755, 547 206,199 RAN AP 
Po A O 1,117, 335 A eu o onctR ks 
py pers 1, 684, 916 12,9017 AAA enn us enn 
A A A 1, 385, 004 AAA ee EXE 
j|. py S Or eus E TEE 5, 804, 098 43,021 AAA olei e un. 
1878 f 6, 989, 425 58,759 e — 
das 4,788, 966 42,235 PP PP 
A Cr 2, 117, 854 A A 
ny PA 2, 655, 349 20,9325 AA PA 
BOUL A ———————— Á—— MÀ 2, 388, 378 19, 273 1:523 A 
jy; pee" ——— Á—————— 1, 866, 857 10,040: |... oe oae e Sess 
LO is 463, 333 8,496. A A 
1880 AAA a 4, 924, 423 85, 914 AAA PA 
TGS A cbdndniedcecdsdubicscucses< 1, 618, 222 11471 AAA A 
A sa udesqoa E CE AES V T RS E ERRRIE Ve TE 562, 300 3,856 c EM 
[o o m ———— — ÁÁ—À—— "Y 411, 666 2 499 AAA A 
1884 nr 3, 884, 516 24,671 | 5,800, 816 $8, 044 
A aces seunclen teedcduanecsdebeeebavess 4, 095, 287 20,606 | 7,841,715 13, 567 
December 31— 
1886 za o rn EEG ME ER COE 8, 476, 691 18,338 | 6,588,872 8, 862 
A NE Kus EN UE M C ERE EEESeE suc 4, 057, 831 19, 769 | 10, 190, 848 13, 290 
100 cT 8, 821, 842 17,185 | 6,504,975 9, 087 


> 
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Barytes imported and entered for consumption in the United States, 1867-1904—Continued. 


Manufactured. Unmanufactured. 


Year ending— SAS A ES A A 
Quantity. | Value. | Quantity. | Value. 
Pounds. Pounda. 
A EIN 8,601,506 | $22,458 | 13,571, 206 $7,660 
1890 "—— ————  "—-——— a1,568 | 16,453 a 4,815 13, 188 
j|. A A AN 2,149 | 22,041 2, 900 8,816 
A vas E E se A oun Dees S TE 1,389 | 15,419 2, 789 7,418 
DROS MR TENERE Mother eae 1,032 | 11,457 2, 983 7,612 
jr POIRE ERI A 886 | 10,556 1, 844 5, 270 
O A AN 1,629 | 17,112 2,551 7, 561 
1896 A MEIN DUET 2,467 | 23,345 509 1,274 
A A ER EUR: 1,800 | 13,822 502 579 
A ea aaa a a aE 687 8, 678 1,022 2,678 
A A ESE A EA T AE EOT 2,111 | 22,919 1, 739 5, 488 
A Lc ees. 2,454 | 24,160 2, 668 8, 301 
(Ln MEER MOD MED TEN 2,454 | 27,062 8, 150 12, 380 
1000 52:0. 9 E bv Cir: eu 3,908 | 87,889 8, 929 14, 322 
IUS ENSE tee. te ve owen tata elutes eek O A 5,716 | 48, 726 7,105 22,777 
A PETERE 5,920 | 48,658 6, 689 27, 363 
a8hort tons since 1890. 


These figures do not represent all of the barium compounds imported 
into the United States, for besides the above manufactured and 
unmanufactured barytes, there were imported in 1904 other barium 
compounds to the value of $242,804. The table below gives the kind 
and value of the imports of these various barium compounds in 1902, 
1903, and 1904. 


Value of the imports of other barium compounds in 1902, 1903, and 1904. 


Barium compound. 1902. 1903. 1904. 
Witherite, barium Carbonate......ooooonomcoconcccrncronococcocononooo o $12,777 | 835,762 $46, 133 
Barium Dino deu. iia 66, 746 84, 549 102, 076 
Barom Calle a 46, 905 68, 762 43, 694 
Blanc fixe, or artificial barium sulphate ............-... eee eee err 25, 933 85, 466 50, 901 
TOUR) EM ————À the 152,361 | 224,589 242, 804 


The value of these barium compounds is very much greater than 
that of the natural barytes, this being especially true of the barium 
binoxide. The artificial sulphate is valued at $25.72 per ton, as com- 
pared with $9 per ton for the natural barium sulphate or barytes. 
All of these barium compounds, with the exception of the witherite 
(the natural barium carbonate), could and should be manufactured in 
this country from American barytes, and there should be a profitable 
field for the manufacturing chemist in their production. 

STRONTIUM. 

During 1904 there was a new deposit of celestite (strontium sul- 
phate) developed by Mr. R. C. Walker, of Austin, Tex. This deposit 
is located west of Austin, in the Mount Bonnell and Mount Barker dis- 
trict, and has been mentioned in the reports of( the Texas Geological 
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Survey.* This district has also been more recently described by Mr. 
R. T. Hill.^ 

The formation in which this celestite occurs has been designated as 
the Glen Rose formation, which consists largely of even-bedded strata 
of different thicknesses of argillaceous, arenaceous, chalky limestones, 
alternating with thin strata of marly, arenaceous clay. The thickness 
of the individual beds is remarkably uniform throughout its extent as 
far as the outcrops could be traced. The stratification of these beds 
is very conspicuous on account of the manner in which they are 
weathered. The alternating beds of soft marls and hard limestones 
have weathered into numerous small cliffs and stratum plains. The 
lower and upper portions of these Glen Rose formations are thin- 
bedded alternations of marl and indurated strata, while the middle 
portion is composed of thicker and more massive indurated beds, 
which make steep canyon walls when cut by streams. 

As stated by Mr. Hill, these rocks contain undeveloped beds of 
Epsom salts, strontianite, and other materials. The magnesium lime- 
stones are soft and of a rich cream or yellow color, and alternate with 
softer marls of similar composition, sometimes accompanied by pock- 
ets or crystalline nodules composed of calcite, arragonite, strontianite, 
and celestite. These mineral deposits are well developed about 50 feet 
below the summit of Mount Bonnell. 

In developing these deposits it has been necessary to blast the rock, 
although it is rather soft, and, as described by Mr. Walker, the celes- 
tite is found in cleavable masses from half a pound to 100 pounds in 
weight, and of irregular shapes. He has been working around the 
hill and expects later to tunnel into it. The deeper he has extended 
his workings into the hill the purer and more abundant is the celestite 
obtained, the color of which varies from white to pale bluish gray. 

Samples of this celestite have been analyzed hy Messrs. Ledoux $ 
Co., of New York City, who reported the sample as containing, after 
drying at 219? F., 97.64 per cent of strontium sulphate. It was also 
analyzed by the mineral department of the University of Texas, which 
reported 98 per cent of strontium sulphate. 

During 1904 one carload of 17 tons of this mineral was mined and 
shipped to Germany. The value of celestite varies from $20 to $50 
per ton. 

There were no other deposits of strontium minerals developed in 
the United States during 1904, nor any mineral mined from any of 
the other United States deposits. 

There were no strontium salts imported into the United States during 
1904. 


a First Rept. Geol. Survey Texas, 1889, p. 125, and Third Rept. Geol. Survey Texas, 1991, p. 299. 
b Twenty-first Ann. Rept. U. 8. Geol. Survey, pt. 7, 1899-1900, pp. 144-147. 


MINERAL PAINTS. 


By JoserH HYDE Pratt. 


INTRODUCTION. 


Under the head of mineral paints are included those substances that 
are mined and prepared primarily for use as pigments. These are 
the iron ores, hematite and limonite, which are ground and used in 
the manufacture of metallic paint and which are not included under the 
production of iron ores; ocher, clay, and other earths rich in iron, 
which are used for yellow and brown pigments, such as ocher, umber, 
sienna, etc., and which contain from 10 to 50 per cent of iron oxide; 
barytes, or heavy spar, used for white pigments; slate or shale; and 
graphite. There are a number of other minerals that are directly 
used in the manufacture of paints, such as asbestos and soapstone, 
these two being utilized principally in the manufacture of fireproof 
paints and paste; and still others that are used either as adulterants or 
as fillers, as gypsum, quartz (silica), feldspar, and pipe clay. These 
latter materials, together with whiting, talc, and asbestos, are known 
in the paint trade as ‘‘extenders” and they represent inert materials 
that have been added to the paint. 

Under this class barytes has been included for a great many years, 
as it was first added to paints when sold by weight to increase the 
weight. With the introduction of this material into paint, the 
question at once arose as to whether or not its presence was objec- 
tionable otherwise than in increasing the weight or the volume of the 
paint, according as to the way in which it is sold. In a great many 
of the paints now on the market, more or less of this material is 
used. The barytes, which makes a white pigment, will mix by itself 
readily with linseed oil and make a paint that covers a surface 
smoothly and evenly and that wears probably even better than white 
lead. Combined with white lead, although it increases the weight, it 
makes in the end a better pigment in many respects than white lead 
alone, and if the white lead is sold by volume instead of by weight, 
there can be no objection whatever to the barytes being mixed with it. 

Talc and asbestos are used principally in those paints that are manu- 
factured as fireproofing paints. In many of the ochers there is more 
or less silica, but this does not sériously interfere with the ochers as 
pigments, provided there is at least 20 per cent of iron oxide in the 
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pigment. Quartz (silica) is practically unalterable in the atmosphere 
and is not attacked by oils or gases, so that its presence does not affect 
the pigment chemically, and, on the other hand, it brightens some of 
the iron pigments. The most serious effect of silica is in grinding the 
pigment. Gypsum is used in connection with many venetian reds and 
red oxides. It does not have any injurious effect upon the pigments 
and does act as an extender, and it has a brightening tendency in the 
case of venetian reds. 

W hiting or lime is often used in the manufacture of the very cheap 
red pigments by mixing copperas (sulphate of iron) with the lime or 
whiting and then heating the mixture in a furnace. The iron sulphate 
and lime react, forming iron oxide and calcium sulphate. 

Of the above-mentioned minerals, the only ones that are treated in 
this report are ocher and other iron earths which give the ocher, 
umber, and sienna pigments; the iron ores which give metallic paint; 
zinc white; and slate. Graphite, talc, asbestos, and barytes are included 
in the general reports on those subjects. Besides these minerals used 
in the natural state, there are a number of other substances included 
under the head of mineral paints that are manufactured products, such 
as the various lead pigments, white lead, red lead, litharge, and orange 


mineral. l 
PRODUCTION. 


In 1903 the total production of the natural pigments, consisting of 
metallic paint and mortar colors, ocher, umber, sienna, venetian red, 
zinc white, slate, and carbonaceous shales and schists, amounted to 
123,148 short tons, valued at $5,439,653, as compared with the produc- 
tion of 126,649 short tons, valued at $5,437,275 in 1903, a decrease of 
3,501 short tons in quantity, but an increase of $2,378 in value. 

There is given in the following table the production of the various 
mineral paints for the years 1897 to 1904, inclusive: 


Production of mineral paints, 1897-1904. 


1897. 1898. 1899. 1900. 
Kind. ——_——MMMN=<<—A>>|-=———_————— | ——_——_ ————- 
Quantity.| Value. |Quantity.| Value. |Quantity.| Value. |Quantity.| Value. 
Short tons. Short tons. Short tons. Short tons. 
Ocher........... 14,006 | $162,764 11,963 | $123,832 14,124 | $140, 168 17, 015 $186, 707 
Umber.......... a1,080 11,710 | 51,177 8, 285 478 4,151 1, 452 26, 927 
Sienna .......... 620 10, 610 689 11,140 588 8, 205 957 14,771 
Metallic paint... 16, 699 187, 694 20, 972 263, 979 23, 423 249, 945 23, 218 261, 831 
Mortar color .... 8, 237 75,570 7,107 74, 894 5, 736 65, 156 6, 689 79, 911 
Venetian red....| 13,603 294, 744 10, 271 160, 711 11, 991 210, 861 14, 696 236, 574 
Zínc white...... 25,000 | 1,750, 000 33,000 | 2, 310, 000 40, 146 | 3, 211,680 48,840 | 3,667,210 
Soapstone....... 2 20 100 800 100 700 100 700 
Slate c .......... 4, 666 46, 681 4,571 46, 215 4, 676 43, 708 6, 395 53, 942 
Other colors..... 2, 000 6, 000 2, 000 6, 000 2, 000 6, 000 1, 700 20, 000 


— — — | | A |—————— | | ——— 


Total...... 85,913 | 2, 545, 793 91,850 | 3,005,856 | 103,257 | 8,940,069 | 121,062 | 4,548, 673 
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Production of mineral paints, 1897-1904—Continued. 


1901. | 1902. d 1993. 1904. 
Kind. -——— Re: -— ——————— - - 
Quantity, Value. Quantity, | Value. ¡Quantity.| Value. ¡Quantity.| Value. 
¡Short tons. Short tona. Short tona. Short tons. 
Ocher........... 16,711 $177,799 | 16,565 | $115,708 12,524 | $111,625 16, 826 $110, 602 
Umber.......... 759 11,326 480 11,230 » F ; 
Sienna .......... 305 9, 304 | 189 4, 316 | me vee i Hie 
Metallic paint... 15, 915 | 204,937 | e19,020; 313,390 25, 103 213, 109 19, 307 204, 377 
Mortar color.... 9,346 112, 943 8, 355 98, 729 10, 863 101, 792 7,525 84, 426 
Venetian red.... 9, 201 153, 467 11, 758 196, 905 7,425 134, 635 7,449 137, 737 
Zine white...... 46,500 | 8,720,000 | 52, 645 | 4,016,499 | 62,962 | 4,801,718 | 63,363 | 4,808, 482 
Soapstone....... 50 350 1.100 | PELLE AAA O PO lef 
Slatec........... 4, 865 41,211 J 4,071 | 39, 101 7,106 59, 029 5,370 | 3, 709 
Other colors..... 4,308 | 78,625 | 911,511 | 182,463 |... isses eese 2,736 | 27, 360 
Total...... 107, 960 | 4,509,962 | 125,694 | 4,960,831 | 126,649 | 5,437,275 | 123,148 | 5, 439, 653 


a Includes 600 tons of Spanish brown. 

b Includes 640 tons of Spanish brown. 

c Includes mineral black. 

ain addition there were produced during 1902, 4,000 short tons of zinc-lead pigment, valued at 
$225,000, and 4.733 short tons of sublimed lead, valued at $449,611. 

«Includes 800 tons of unground material, valued at $500. 

f Slate and shale ground for pigment. 
g Chietly other iron oxide pigments. 

From this table it is seen that there was a decided increase in the 
quantity of ocher produced during 1904, but a slight decrease in 
value; while with metallic paint there was a large decrease in the 
quantity, but only a comparatively slight decrease in the value. There 
were also decreases in the productions of umber and sienna, mortar 
colors, and slate, but increases in the productions of zinc white and 
venetian red. This table illustrates also the wide variation between 
the production and the value per ton of the various mineral paints 
from year to year. This is due to the comparatively wide range in 
the quality of the materials mined. "Thus, in 1904, although the ton- 
nage of ocher was largely increased, there was a slight decrease in the 
value. This variation was due to the large quantity of low-grade ocher 
that was put on the market, which reduced the average value, although 


the market value of the ocher pigments were approximately the same 
in 1904 as in 1903. ; Mme: 


OCHER, UMBER, AND SIENNA. 


These three pigments are all obtained from ocherous iron ores, 
clays, and other earths containing & considerable percentage of iron 
oxide. Although there are large deposits of these materials through- 
out the United States that could be used for the manufacture of these 
pigments, still many of them, on account of their distance from rail- 
road transportation facilities, are at the present time of little or: 
commercial value. 

H. Doc. 21, 59-1 —70 
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PRODUCTION. 


The production of ocher in the United States during 1904 amounted 
to 16,826 short tons, valued at $110,602, an increase of 4,302 tons in 
quantity, but a decrease of $1,023 in value, as compared with the pro- 
duction of 1903 of 12,524 tons, valued at $111,625. Seven States and 
one Territory contributed to this output of ocher, which are given 
below in the order of the importance of their production, together 
with the number of producers in cach: Georgia, 3; Pennsylvania, 5; 
Arkansas, 1; Indian Territory, 1; California, 3; Vermont, 4; Iowa, 2; 
Virginia, 1. 

Of this 1904 output, Georgia produced 4,752 tons, valued at $44,142, 
or 28 per cent of the total output, and Pennsylvania 4,077 tons, valued 
at $29,355, or 24 per cent of the total output. The Georgia produc- 
tion was 460 tons in quantity and $3,766 in value less than the 1903 
production of 5,212 short tons, valued at $47,908; and the Pennsyl- 
vania production was 860 tons in quantity and $5,427 in value less 
than the 1903 production of 4,937 short tons, valued at $34,782. 

The production of umber was confined entirely to Pennsylvania and 
the production of sienna to Pennsylvania and New York. "The com- 
bined productions of these two minerals during 1904 amounted to 522 
short tons, valued at $12,960, as compared with 666 short tons, valued 
at $15,367 in 1903, a decrease of 144 tons in quantity and of $2,407 
in value. There are shown in the following tables the production of 
ocher, by States, for the last five years, and the total production of 
ocher, umber, and sienna since 1896. The variations to be noted in 
the value of these mineral pigments are due to the different grades of 
the materials produced rather than to fluctuations in prices. 


Production of ocher in 1900, 1901, 1902, 1903, and 1904, by States. 


| 1900. | 1901. 1902. 1903. | 1904. 
State. a my | 
Quan , , | Quan- Quan Quan- , | Quan- | 4. 
tity Value. tity. | Value. tity. Value tity. Value. tity. Value. 
Short Short Nort Short | Short 
tons tons tons. tons. tons 
Georgia ........ 6,828 | $73,172 5,077 | $49,176 | 3,688 | 838, 422 | 5,212 | $17,908 | 4,752 | 841, 142 
Pennsylvania... 7,601 $44,661 | 7,632 | 76,106 | 9,818 | 80,259 | 4,937 | 34,782 | 4,077 | 29,355 
Vermont....... 401 | 3,856, 3:0, 3,493 441 | 4,544 | (a) (a) 2,176 ^ 5,200 
Californía...... EEEE AN O A 580 | 3,650 | (a) (a) 412, 4,730 
Other States ...| 2,185 | 25,018 | 3,632 | 49,024 | 2,038 | 18,832 , 62,375 | 628, 935 | c5,409 . © 27,155 


Total..... 17,015 | 186,707 16,711 | 177, 799 | 16,565 TOIT 111,625 | 16,826 | 110,602 
| 


a [Included in Other States. . 
5 Including California, Iowa, Vermont, and Virginia. 
o Including Arkansas, Iowa, Virginia, and Indian Territory. 
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Production of ocher, umber, and sienna, 1896-1904. 


Ocher. Umber. Sienna. | Total. 
ZH Quantity. | Value. | Quantity.| Value. Quantity. Value. Quantity. Value. 
| Short tons. Short tons. Short tons. | Short tons. 
dr ono s 14,074 | $136, 458 165| $2,646 395 | $5,416 | 14,634 | $144,520 
inca ance ens 14,006 | 162,764 | «1,080 | 11,710 620 | 10,610 | 15,706 | 185,04 
iN eal 11,963 | 123,832 | 61,177] 8,285 689 | 11,140 | — 13,89 | — 143,257 
T PRORA | 1,124 | 140,168 473 | 4,151 588 | — 8,205 15,185 | — 152,524 
T TETA. | 17,015 | 186,707 1,452 | 26,927 957 | 14,77 19,424 | — 228,405 
INE uiridi | 16,711 | 177,799 759 | 11,326 305 | 9,304] 17,775 | 195,429 
AR : 16,565 | 145,708 480 | 11,230 189 |  4,316|  17,234| 161,254 
oed 12,524 | 111,625 on NES A, veges 13,190 | 126,992 
e MEAM 16,826 | 110,602 e522 | 12,960 |........... AIDA 17,348 | — 123,562 


a Includes 600 tons Spanish brown from Maryland. 
bIncludes 640 tons Spanish brown from Maryland. 
¢ Includes the production of sienna. 


The combined annual production of ocher, umber, and sienna for 
the years 1884 to 1895, inclusive, is shown in the following table: 


Production of ocher, umber, and sienna, 1884-1895. 


Year. Quantity. | Value. | Year. | Quantity. | Value. 


PS AM AA. A A PES, Tor t^i 
| | 
Short tons. | Short fona, 
O NEMO PIOS 2,000 1.2984. 000 1 OO cc d vk o co cai 17,555 $237,523 
U ES LEEA EEEE EE EAN AAA 18,294 | 233, 823 
E ER AR | 650041 E Ii rai tates 14,365 | 193,074 
IP 8,000 | 75,000 || 1898....... eee 11,147 | 141,828 
(bos A ———— —— | 10,000 | 120,000 | 1894 ........... ceres | 10,193 | 104,015 
LE MINER de E n | 15,158 | 177,472 | a IA pa 12,640 | 150,628 
IMPORTS. š 


The imports of ocher, umber, and sienna are nearly equal to the 
value of the domestic production, and in 1904 the total imports of 
these pigments amounted to 6,505 short tons, valued at $136,745, as 
compared with 6,952 tons, valued at $147,289, in 1903, this being a 
decrease of 447 tons in quantity and of $10,544 in value. Of the 1904 
imports, 4,722 tons, valued at $93,720, was due to ocher, against 
4,930 tons, valued at $100,447, in 1903; 1,137 tons, valued at $20,511, 
was due to umber, against 1,085 tons, valued at $18,272, in 1903; and 
646 tons, valued at $22,514, was due to sienna, against 937 tons, valued 
at $28,570, in 1903. There are given in the following tables the 
quantity and value of ocher, umber, and sienna imported into the 
United States from 1867 to 1904, inclusive: 
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Ocher, etc., imported, 1867-1883. 


| Indian red and Span-| Mineral French and | Other, dry, not 
| ish brown. Paris green. otherwise specitied. 


Fiscal vear | All ground in oil. 
ending June | 


! Quantity. | Value. | Quantity. | Value. Quantity. | Value. | Quantity. | Value. 
SN (da A A Ovid MAH O SUMMER 
| Pounde, | | Pounds. Pounds. | Pounds. 
JL v MENS 11,373 | $385 ceso $35,374 E RER ' $2,083 | 1,430,118 | $9,923 
IRGR. cc | 6, 949 333 | MET 11,165 iii ! 500 | 3,670,093 | 32,102 
o 65, 344 2,496 — 2,542,335 — 31,624 | 8,369 | — 2,495 | 5,379,478 | 39,546 
MATO ss. I 149,240 6.01» ' 3,377,914 —— 41,607 9, 618 | 3,444 | 3,935,978 | 32,593 
e AEE PEE | 121, 080 4,465 ! 2,286,930 40,663 | 33, 488 : 11,038 | 2,800,148 | 24,767 
| vr. Ree C ?T1,017 9,225 2,810,282 38,763 | 31,122 10,341 5,645,343 | 56,680 
T5 oen: 94, 245 3, 850 135, 360 2,506 | 34,382 | 8,078 | 3,910,785 | 51,318 
decida 98,176 | ' 4,623, 263,389. 3,772 102,876 | 18,153! 3,212,988 | 35,365 
18575........... | 280,517 | 12,352 | 616,009 ^ 9,7114] 64,910 | 13,506 | 3,282,415 | 37,929 
is 63,916 | — 3,365 | 2,524,989 | 19,555 21,922 | 5,385) 3,962,646 | 47,405 
e REN 41,718 | — 2,209 | 2,179,631 924,218 21,687 6,724 | 3,427,208 | 32,924 
1878........... 25,674 | — 1,591 | 2,314,028 — 23,677 67,655 | 14,376 | 3,910,947 | 33,260 
IO ida 17, 649 | 1,141} 2,573,550 — 26,929 17,598 | 3,114 3,792,850 | 42,563 
o 91,293 | — 4,233 | 3,655,920 32,726 16,154 | 3,269 4,602,516 | 52,120 
|) ee 99, 431 4, 676 | 3,201,880 30,195 75,465 | 14,648 | 3,414,704 | 46,069 
1882........... |o 159,981 7,915 | 3,789,586 ' 34,136 - 18, 293 2,821 | 5,530,204 | 68,106 
188B o... 137, 978 6, 143 | 1,549,968 — 13,788 | 6, 972 885 | 7,022,615 | 90,593 
| 1 1 
Imports of ocher of all kinds, 1884-1904. 
| Dry. | Ground in oil. | Total. 
Penrenonp | Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
June 30— | Pounds. Pounds. Pounds. 
A uA ALLEE: (16,164,359 | $63,973 | — 108,966 | 24,717 | 6,273,325] 868,690 
Ln EP 4,983,701 ¡ 51,499 79, 666 3,616 | 5,063,367 | 55,115 
December 31— | | 
CO aca eas 4,939,183 | 53,593 112, 784 6,574 | 5,051,967 60,167 
B WE. 5,957,200 | — 58,102 54,104: 7,337 | 6,011,304 | 65, 499 
A oen E easi 6,574,608 ' 64, 123 43, 142 9,690 | 6,617,750 ` 73,813 
e A EA E E: 5, 540, 267 | 52, 502 51, 063 9,072 | 5,591,330 | 61,574 
A cde oet eee i mu PTI ones A A 6,471,863 | 71,953 
O oo sedo d Desde edet | 6,246,890 | 63,040 52, 206 5,272 | 6,299,096 68,312 
E A ON 8,044,836 | 97,946 49,714 5,120 | 8,094,550 | 103,066 
PSUS A A act 6,225,789 — 55,071 52, 468 3,354 | 6,278,257 58, 428 
PROG acne bus vadat ene muet 4,937,738 | 45,276 22,387 , 2,100 | 4,960,125 | 47,376 
AS RC , 7,107,987 | 56,020 41,153 2,939 | 7,149,140 58, 259 
A O 8,954,252, 68,196 | 27,023 ! — 1,561 | 38,981,275 69, 757 
nM rr b7,720,075 | 59,272 20,123 | 1,000 | 7,740,198 60, 272 
| HS | 5,808,725 ' 45,571 | 31,460} 1,546 | 5,930,185 | 47,117 
o Eick ee ciate ener ase) 9,765,616 | 72825) 14,881 | 756 | 9,780,497 73,581 
LCL | oA E ces etn oe , 8.419,282 | 57,341 | — 19,167 ¡ 1,019 | 8,468,419 | — 58,360 
| 1 ee en E EEUU CL A E 8,546,690 | — 83,196 | 16,738 ' 918 | 8,563, 428 84,114 
iUi a4 eic cesa suda ^ 9,987,516 107, 285 | 19,668 | — 1,013 | 10,007,184 | — 108,298 
1S Se ee CERT aae cies ! 9,839,990 ¡ 99, 269 20, 335 1,178 | 9,860, 334 100, 447 
| 12,756 . 583 | 9,443,672 93, 720 


jn A E E | 9,430, 916 | 93, 137 
i 


— 


aSince 1883 classified as “dry” and “ground in oil.” 
b since 1896 classified as **dry—erude and powdered, washed or pulverized.” 
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Imports of umber, 1867-1904. 


Year ending— Quantity. | Value. | Year ending— uti: Value. 
June 30— : Pounds. | | December 31— Pounds. 
1867....... DE 2,147,342 | $15,946 1 DNE EORR RE 1, 262, 930 $9, 187 
T MENACE, (0 $45,173 — 2,750 1B... esses 2,380,281 | 16,536 
1808. ceterae dE dies | 670,771 — 6,159 | BRB Lus 1, 423, 800 | 14, 684 
Pr RERO RIS /— $08,825 — 6,913, DBNBL eee 1,555,070 | — 20,887 
TGs PIERDEN — 40092! 7,00 [PME 1,556,823 1 — 19,99 
TP IIA 1,409,822 + 18,203 Locos 633,291 6, 498 
ooo | 845,601 8,414 A E Rete 1, 029, 038 6,256 
Lyr RR n 729, 864 6, 200 Cr CHEESE — 1, 488, 849 16, 636 
Pr MR MERECE LN l BIS 5,596] Lo" 632, 995 6,275 
ad 681,199) 7,527 EE I «1,560,786 | — 13,075 
1672 RR ERE | 1, 101, 422 | 10,213 1896.00... ccc eene b 689, 075 | 8,360 
T ERN cs 1,038,880 |  32| IN... essen c 1, 447, 889 | 14, 479 
JR d. ue AL ut | 986,105 | 6,959 LO, N E RR d1,023,079 9,051 
| NEPOS 1,877,645, del] eO scenes «1,739,096 | — 18,32 
I88T onse co E Gne Gia ! 1,475,835 | 11,126 | YOUU T "——— J 1,703, 266 11,862 
E 1,923,648! 20,494 | O 190M. eee eee 01,565, 431 12, 510 
A ! 785,794 | 8,119 ccoo 1,899,425 16,133 
Le ET | 2,946,675 | 20,654] IMB... 12,169,570, — 18,272 


| | 


a Includes 6,137 pounds “ground in oil’ and 1,554,649 pounds “dry.” 

b Includes 5,292 pounds © ground in oil" and 683,783 pounds “dry.” 

c Includes 14,471 pounds “ground in oil” and 1,433,418 pounds **dry—erude or powdered.” 

d WM EM pounds * ground in oil" and 1,015,471 pounds * dry—crude and powdered, washed 
or pulverized.” 

e ee pounds ‘‘ ground in oil” and 1,734,187 pounds '* dry—erude and powdered, washed 
or pulverized." 

f'Includes ru pounds “ground in oil” and 1,691,608 pounds “*dry—erude and powdered, washed 
or pulverized.” 

g ee nis pounds “ground in oil” and 1,862,247 pounds ** dry —crude and powdered, washed 
or pulverized.” 

h Includes T pounds * ground in oil” and 1,887,426,pounds ** dry —erude and powdered, washed 
or pulverized.” 

í Includes 9,656 pounds ** ground in oil” and 2,159,914 pounds ‘‘dry—crude and powdered, washed 
e de. 

Includes 13,133 pounds “ground in oil” and 2,261,793 pounds “ dry—crude and powdered, washed 

or pulverized.” 


A ende | 1,198,000 ; 8,504 I904.: usce bres 2,274, 926 | 20,511 


Imports of sienna, 1898-1904. 


Year end- Dry. | Ground in oil. | Year end- Dry. | Ground in oil. 
ing Dee. |-—- —-;— - —i--———— ;--—--| ing Dee. |———— EI ge E 
3l— , Quantity. Value. Quantity. Value. 31— Quantity.| Value. Quantity.| Value. 

Pounda. Pounds. Pounds. | Pounds, 

1893........ 1,626,536 | $138, 889 5,857 | $610 | 1899....°..; 798,691 | $14,470 | 6,484 $492 
1894........ || 337,909 9, 424 18,877 895 | 1900....... 796, 524 14, 912 | 6, 335 495 
1895........ 456,861 | 11,001 6,576 501 | 1901....... 1,106,553 | 14394, 13,861 1, 004 
1896... , $668,461 10, 857 10, 848 877 ' 1902....... 1,594, 878 27, 299 5, 921 494 
1807... a 580, 468 12,340 | 7,058) 481 | 1903....... 1,873,532 | — 28,447 1,387 123 
1895........ — 504,713 | 11,451 | — 4,008 280 | 1904....... 1,285,301 , 22,118 5.770 396 
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PRODUCTION OF OCHER IN PRINCIPAL PRODUCING COUNTRIES. 


France is the largest producer of ocher, and its output usually 
amounts to more than the combined production of the United States 
and Great Britain, who usually rank second and third in the ontput 
of these pigments. In the following table is given the output of ocher 
in the principal producing countries of the world for the years 1893 
to 1904, inclusive, as far as the statistics are available: 


Production of ocher in principal producing countries, 1898-1904. 


, 


United states, United Kingdom. | France. German Empire. 
ERE Quantity.| Value. Quantity. | Value. Quantity. Value. Quantity.| Value. 
¡Short tona. Short T short tons. Short tons. 
x essences 11,147 | $141,828 | 11,798 || 907,318 |...... sess esses DEORUM. NEN 
)E. eed CURE | 10,193 | 104, 015 9, 535 ORC A A eet dena Sect 
E cesue renis os 12, 640 | 150, 628 8,540 | 82,397 | 36,456 | $142,756 — 9,91) | $25,297 
1806 eos debcp tesi 11,634 | 144,520 11,078 | 99,737 | 30,304 | 125,101 ' — 9,918 26,227 
O Louis oin 15,706 | 185,084 16,153 | 63,105 | 35,504 | 150,714, 9,660 25, 242 
TS) cene | 13,529 | 143,257 22, 206 63, 065 37,236 | 152,002 9, 612 31,737 
E eorsecu Era | 14,124 | 140, 168 | 18,272 | 66,082 | 36,090 | 155,821 10, 234 31,750 
1900 ion 17,015 ! 186,707 ' 17,024 | 61,627 | 36,454 | 164,000 | 12,681 25,078 
E eee 16,711 | 177,799 ! 16,287 | 69,585 | 39,357 | 275,930 | 77,047 | 102,885 
TOU d vc Ga teen Eds 16,565 | 145,708 | 18,999 | 112,030 | 38,327 | 308,328 15, 374 27, 863 
1900 oes ass lac ates (0 12,524, 111,625 15,818 | 82,8389 | 37,524 | 652,811 ' 21,535 53, 672 
ron Mnt 16,526 | 110,602 | os NEC POMMES PES aH REN 
| 
i | Canada. | Belgium. | Spain. | Cyprus, 
TERME Quantity. | Value. | quaytity, Vulue. Quantity. Value. ¡Quantity Value. 
l 
Short tons. 'Short tons. stor tons. IShorttons. 
ars | 1,070 | $17,710 | 1,408 $1,351 | 1,135 | BOSS 1... LLL... WE 
A: | 611 8, 690 | 400 ' 965 | 132 | 232 1,714 | $3, 822 
A E DIN | 1,339 | 14,600 800 1,930 ` 224 700 1, 500 3, 293 
PROG o ois ees 2,362 | 16,045 1,120 2,702 | 234 | 820 3,240 6, 955 
jM nue ber cen | 3,905 | 23,000 560 | — 1,400 | 220 | 732] 1,721 3,776 
DS NER | 230) 18,531 320 1,138 | 220 | 800 | 32 4, 656 
jo LEE i 3,919 | 19,900 ' 330, — 1,158 110 | 400 | 1,098 2, 443 
1900. tadas | 1,906 | 15,898 330 1,158 61 DOR Ec eis A 
LOU) SERE RETENIR | 2,233 | 16,735 |, 2,315 | — 8,400 181 623) 02,613 | 6, 505 
LOUD orale decia un 4,955 | 30,495 220 SÜD se siiod dus tees | a 2,093 | 4,840 
100 dt 6,226 | 32,440 220 800 1.2 ssss aee | A | a 3, 506 7,499 
Ost | 3,925 | 24,995 |.........- resiste ieri pase usns pani | is 


a Umber ex ports, 
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METALLIC PAINT. 
PRODUCTION. 


During 1904 the production of metallic paint was obtained from 
the following States, given in the order of the importance of their 
production, together with the number of producers in each: Penn- 
sylvania, 6; New York, 4; Alabama, 1; Tennessee, 2; Wisconsin, 2; 
Ohio, 2; New Jersey, 1. Maryland and Virginia, which had a pro- 
duction in 1903, did not report any for 1904. The output amounted 
to 26,882 short tons, valued at $288,803, as compared with 35,966 
tons, valued at $314,901, in 1903, a decrease of 9,084 tons in quantity 
and of $26,098 in value. Of the production in 1904, 19,357 short 
tons, valued at $204,377, was metallic paint, exclusive of mortar col- 
ors, as compared with 25,103 tons, valued at $213,109, in 1903—a 
decrease of 5,746 tons in quantity and of $8,732 in value. The produc- 
tion of mortar colors in 1904 was 7,525 short tons, valued at $84,426, 
as compared with 10,863 short tons, valued at $101,792, in 1903—a 
decrease of 3,338 tons in quantity and of $17,366 in value. In the 
following table are given the statistics of production of metallic paint 
and mortar colors during 1901 to 1904, inclusive, by States: 


Production of metallic paint and mortar colors in 1901, 1902, 1903, and 1904, by States. 


1901. 1902. 


State. Metallic paint. Mortar colors. Metallic paint. Mortar colors. 


e Quantity.| Value. (Quantity. Value. |Quantity.| Value. |Quantity.| Value. 


Short tona Short tons. Short tons Shorttons 
New York............. 2,065 ¡ $25,150 | 3,300 | $45,000 1,400 | $15, 000 4,534 | $49, 400 
Pennsylvania ......... 8,422 120, 298 2,150 22, 100 9, 981 233, 832 925 10, 600 
Tennessee............. 3, 100 27,350 1,500 15, 000 5, 150 40, 880 969 12, 990 
DIO A O O A O OET AAA exco eda acude Deuce OA 
Other States,.......... 2,328 | 31,939 2,398 | 30,513 | a2,489 | 23,678 1,927 | 25,739 
Total. sieceeees 15,915 | 204,737 | 9,346 | 112,943 | 19,020 | 313,390 8,355 | 98,729 
1908. 1904. 
Metallic paint and 
State. Metallic paint. Mortar colors. mortar colors. 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Short tons. Short tons. | Short tons. 
Now YORK ic RE Away 4,660 | $42,180 6,362 | $53, 619 4,550 $53, 150 
Pennsylvania...................... 11,120 | 112,810 1, 800 22, 200 7,710 107, 609 
TODnDoSSeOccosi Sono vetet A AA vetus Saeed eta e ce es 5,292 36, 071 
OHIO ceca ado ls 771 1200 AAA ceca Esa 1,750 21, 300 
Other States.........oooooomomoo.... 8, 552 46, 099 2,701 25, 973 b7, 580 70, 673 


TO tl e 25,103 | 213,109 10,863 | 101,792 | 26, 882 283, 803 


a Includes 800 tons of unground material, valued at $800. 
b Alabama, New Jersey, and Wisconsin. 
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The following table shows the annual production of metallic paint 


and mortar colors f 


rom 1889 to 1901: 


Production of metallic paint and mortar colors, 1589-1904. 


' Metallic paint. | Mortar colors. | Metallic puint.a | Mortar colors, 
Year, | ————— --— | Year. |-— ——— — ———— 
Quantity. Value. Quantity. Value. | Quantity. Value. tei Value. 
Shorttons. Shorttons. I 'Shorttona, Shorttons. 
ETE E annann A | 1697.....| 16,09 | $187,094, 8,237) $78,570 
1890. ....: 21:197 | 340,369: 2 2 secs rae eges i, 1898... 20,972 | 263,979, 7,107 | — 74,894 
1891......] 25.142 | 334,495 .......... | e | 1899... 23,423 | 249,945 | 5,730 65,156 
1892...... ! 5,711 | 362,966 |... VEMM 1900. .... 23,218 | 261,831 6.689 ' — 79,911 
1893...... 19,960 | 297,289 .......... A 1901..... 15,915 | 204,737 9,346 | 112, 943 
1894. ..... 15,225 | 189,922 ' 10,150 | $94,961 | 1902..... 18,20 | 312,540 8,355 98, 729 
1895...... 17,315 | 212,761 — 11,544 | 106, 381 | 1903.....| 25,103 | 213,109 | 10,863, 101,792 
1896. ..... 14,805 | 180,134 9,660 — 89,600 1904..... 19,357 ! 204,377 7,525 | 84, 426 


VENETIAN RED. 


PRODUCTION. 


a Ineludes mortar colors from 1859 to 1893, inclusive, 


The production of Venetian red in 1904 was 7,449 short tons, valued 
at $137,737, as compared with 7,425 short tons, valued at $134,635 in 


1908, an increase of 24 tons in quantity and of $3,102 in value. 


The 


production of Venetian red in the United States since 1890 is shown in 


the following table: 


Year. 


Poo nos... 1 | |] |i ] |I 
een ere we .o.neo nn... on.oo n=... oo 
reno o ora na ron. c.i 
Arona roo. ne e.o noo... o.» oo 
[III 
e» on. o nono nono o.n.oo 
Son. .n< e..o.nn.n...non...n. near... 


+. e. o noeno.o..na vn... o... eo nooo 


Production of Venetian red, 1890-1904. 


i 


Quantity. | Value. Year. 


| 
Short tona. | 


| 4,000 $84,100 © 1898... eee eee 
| 4,191 90,000 i Lr TERNOS | 
| 4,900 | 106,800 ) 1900............. 0.2222 e eee 
TE A 
| 2,983 | 73,300 || 1902... ccce 
| 4,595 . 102,900 | 1903................ssssuess | 
| 4,138 | 93, 866 l VO ea E eR 


| 13, 603 | 294, 744 j 


SLATE AND SHALE. 


PRODUCTION. 


POEET. ee 
Quantity. | Value. 
Short tons. 
10, 271 $100, 711 
11, 991 210, 361 
14, 696 236, 574 
9, 20] 153, 467 
| 11, 758 196, 905 
| 7,425 | 134,635 
7,449 137,737 


The total quantity of slate and shale that was ground for use as 
pigments in 1904, together with that reported under the name of 
mineral black, amounted to 5,370 short tons, valued at $53,709, a 
decrease of 1,736 tons in quantity and of $5,320 in value, as compared 
with the production of 7,106 short tons, valued at $59,029, in 1903. 
These values do not include the graphitic or carbonaceous shale or 
schist mined in Michigan and known as “Baraga graphite,” which 
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is used almost exclusively in the manufacture of graphite paints and 
which is included under the head of graphite. 

The annual production of pigments made from slate and shale has 
heen as follows: 


Quantity and value of slate and shale ground for pigment, 1880-1904. 


Year. Quantity. — Value. Year. Quantity. | Value. 
RU TEENS o fae -| PN: ZU LEN E 
Short tona. i Short tons. 

O DRM 1,120 $10,000  1593......................-- 3,253 | $25,567 
e AA O | 1,120 10,000. IE da 3, 300 35, 370 
A acetone | 2,240. 21,000 1895....... Leeccee ina | 4,331 45, 682 
O ele | 2, 240 24,000. A 4,795 44,835 
IBR O E 2,240 20,000 Tico eras 4,666 46, 681 
LAO o oncnnncncnnconnnnos | 2212 TO 4,571 | 46,215 
TRG oe Scat ae ee ek 3, 360 30,000 1899...............-.- eee eee 4,676 43, 703 
TSG ae eto Sat nee 2, 240 20,000 1900a..............-- eese 6, 395 53, 942 
D.C MM 2/800... 25100 AOL are cano 4,865 41,211 
IÓ | 2/210.|. “20000 Is 4,071 39, 401 
a AA LEE 2,240: CI 7,106 59, 029 
OMA | 2.240 — 20,000 © 1904 o.oo eee oaasi. | 5,370 | 53,709 
jo RN SET | 3,7957. 23,923 | | 


4 
1 


«Includes mineral and carbon black. 


ZINC WHITE. 
PRODUCTION. 


The production of zinc white has been increasing steadily since 1896, 
and in 1904 the production amounted to 63,363 short tons, valued at 
$4,808,489, an Increase of 401 tons in quantity and of $6,764 in value 
as compared with 62,962 short tons, valued at $4,801,718, in 1903. 

The following table gives the quantity and value of zinc white pro- 
duced in the United States from 1880 to 1904, inclusive, and illustrates 
the continual growth of the use of this material as a white pigment: 


Production of zine white, 1880-1904. 


{ 


Year. Quantity. Value. |, Year. Quantity. Value. 

Short tona. Short tons. 
DC mucnaeed cael 10,107 | $703,738 | 1890 clo canoe cs 24,059 | $1,804,420 
A ORERNES 10, 000 A: AAA 19, 987 1, 399, 090 
| „--- 10,000 | 700,000 | 1899... esee 20,710 — 1,449,700 
O ARR | 12,000 | — 840,000 | 1896........ eee 20,000 j 1, 400, 000 
[o — —— ate 13, 000 910,000 '| 1897........... 000000028 25, 000 1,750, 000 
O cents 15,000 | 1,050,000 11 1898............. sees. 33,000 | 2,310,000 
rn Neda 18,000 | 1,440,000 || 1899. .....oocooccccccooco.. 40, 146 3, 211,680 
DER Nils I Ad edic RUE 18,000 | 1,440,000 || 1900...............-.-se- 48,840 | 3,667,210 
DC AM RN 20,000 | 1,600,000 || 1901............ Less 46,500 | 3,720,000 
ea EEEIEE 16,970 | 1,357,600 || 1902... 000000000000000. 52,730 | 4,023,299 
ELO cess TEREE EEA em 1,600,000 |; 1903...........LLsseusee- 62,962 | 4,801,718 
Te A ME re | — 923,700 | 1, 600, 000 | I EE E 63,363 | 4, 808, 482 
(T A oe | 27,500 | 2,200,000 | 


— ÉÉ————— M A —— — n A (— eR RS 
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IMPORTS. 


Notwithstanding the continuous growth of the zinc-white industry 
in the United States, there is a considerable amount of this oxide 
imported each year into this country, but it represents but a small 
percentage of the total consumption. During 1904 the imports of 
zinc oxide were: Dry, 2,585,661 pounds; in oil, 224,244 pounds, mak- 
ing a total of 2,809,905 pounds, as compared with the importation 
in 1903 of 3,487,042 pounds of dry and 166,034 pounds in oil, a total 
of 3,653,076, this being a decrease for 1904 of 843,171 pounds. The 
total value of the imports of zinc oxide for 1904 was $165,110. as 
compared with $185,494 in 1903. The following table shows the 
quantity of zinc white, dry and in oil, imported into the United States 
since 1855: 

Imports of zine oxide (dry and in oil), 1885-1904. 


rr a ——— — ————— —————————— ————— € -= = 


Year ending— Dry. | In oil. Y car ending— | Dry. | In oil. | a 
Pounds. | Poun:ls. | December 31— ; Pounds. | Pounds. 

June 30, 1885............us. 2, 233, 128 98, 566 TSA TOP ' 3,971,292 59,291 | $122,690 
December 31— | 1503.6. 32526 22s 4,516,049 | 129,343 153, 611 
DEB A sr ee eect | 3,536,289 | 79,788 1896........... 4,572, 781 311,023 | 16), 188 
cn esed | 4,961,080 | 123,216 JUL Loi des 5,564,763 | 9,357 , 206,66 
TRGB NO NE 1,401,342 | 51,955 1898........... 3,342,235 | 27,050 130, 034 
|. M T 2, 686, 861 66, 240 1899........... 3,012,709 | 41,699 172, 3559 
S00 A edo ute 2,631,458 | 102,295 1900. .......... 2,618,808 | 38,926 142, 395 
1881 2l expelccP a eius | 2,839,351 128, 140 TW oes si 3,199,778 | 128,198 | — 166, 408 
IRUS boc eh hia | 2,412,014 | 111, 190 19092........... 3,271,385 | 163,081 167, (54 
o Loose oc oov eplR iba 3. "T 254,807 | E ciens 3,487,042 | 166,034 185, 44 
1904........... 2,585,661 | 224,244 105, 110 


| 


= E — a Em — — 
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LEAD PAINTS. 


WHITE LEAD, SUBLIMED LEAD, RED LEAD, LITHARGE, AND 
ORANGE MINERAL. 


Although the lead pigments do not represent mineral paints in the 
sense of those just described, they are included under this head, as 
they are products of metallic lead, from which they are manufactured, 
but their value is excluded from this tabulation in order to avoid 
duplieation. There are included under the lead paints the following: 
White, lead, sublimed lead, zinc lead, red lead, litharge, and orange 


mineral. 
PRODUCTION. 


The total production of all lead pigments during 1904 amounted to 
155,716 short tons, valued at $17,002,212, an increase of 13,230 tons in 
quantity and of $1,290,617 in value, as compared with 142,486 short 
tons, valued at $15,711,595, the production of 1903. The imports of 
these lead pigments in 1904 amounted to 1,117 short tons, valued at 
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$102,581, as compared with 1,203 short tons, valued at $103,312, in 
- 1903. This makes the total quantity of lead pigments consumed in 
the United States during 1904 equal to 118,197 short tons, valued 
at $16,083,702, as against 143,689 short tons, valued at $15,814,907, in 
1903, a total gain for 1904 of 4,508 tons in quantity and of $268,795 
in value. 

WHITE LEAD. 


PRODUCTION. 


The total production of white lead in the United States during 1904 
is estimated at 123,346 short tons, valued at $13,756,929. As com- 
pared with the production of 113,886 short tons, valued at $12,837,647, 
in 1903, this is an increase of 9,160 tons in quantity and of $919,282 in 
value. Of the 1904 production, the quantity reported of white lead 
in oil was 58,332 short tons, valued at $6,935,620, and the quantity 
reported of dry white lead and white oxide was 65,014 short tons, 
valued at $6,821,309. The quantity of white lead imported during 
1904 was only 294 short tons, valued at $33,788, as compared with 227 
short tons, valued at $24,595, in 1903. "Thus the imports of white lead 
are an extremely small percentage of the total quantity of white lead 
consumed in the United States. 

The annual production of white lead since 1894 has been as follows: 


Production of white lead in the United States, 1854-1904. 


| | 
Year, Quantity. Value. | Yeur. | Quantity. Value. 


Short tone. Short tons. 
1884...... c essere 65,000 | $6,500,000 || 1895..... ccce 90,513 | $8,723,632 
o NEM | 60,000 | 6,300,000 | 1896... cess ! — 88,008 | 8,371,588 
T RNC | 60,000 | 7,290,000 || 1897..... ccce 95,658 | — 9,676,815 
To AAA 70,000 | 7,560,000 |) 1898........ ccce 96,017 | — 9,400,622 
NERA | — $4,000 | 10,080,000 || 1899... esee 110,197 | 11,317,957 
|. NM 80,000 | 9,600,000 || 1900...........- cesse 98,210 | 10, 657, 956 
WU hw nisus cineris Es wee} 77,636} 9,382,907 | 1901... ccs 100,787 | 11,252,653 
Monro 78,018 | 10,451,029 || 1902.......... ccce 114,658 | 11,978,174 
e e cee ececec cece eee 74,485 | 8,733,620 || 1908...... Lecce 113,886 | 12,837,647 
Er RE (00 79,172 | 7,695,130 || 1904... LLL eee 123,346 | 13,756, 929 


1S iis eet au coud ree 76,343 | 6,623,071 
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PRICES. 


In the table following are shown the average yearly market prices 
of corroded pig lead and the net price of white lead in oil (both at 
New York) and the difference between the two since 1874: 


Average yearly net prices, at New York, of pig lead and white lead in vil, 1874-1904. 


[Per 100 pounds.] 


White White , 

Year. Pig lead. | lead in | er Year. dim lead in 2r 
Yr VENEREM ED $6.00 | $1125 $5.25 | 1890..............-. $4.33; $625| $1.92 
Maca diia 5.95 10,50 | 4.55 || 1891............... 4.83 6.37 2.05 
STO ooo 6.05 | 10.00: 8.95 1892............... 4. 05 6.39 2.34 
sos 5.43 9.00 — 3.57 | 1893..............- 3. 73 6.03 2.30 
Y NIRE RE 3. 58 1355. 307) Miniseria 3.28, — 5.26 1.98 
ELE ANA 4.18 7. 00 2. 82 | T NND 3.28 5. 06 1 
1880.......... esses | 5.05 E conser: 3. 03 4. 90 1.87 
as 4.80 7.25 2.45 IB cc 8. 64 5. 00 1.36 
1882. ited cu anoo | 4. 90 7.00) 2.10 | 1898. A $79, 5,08 1.29 
Sc NN RR 4.32 6.88 2.56 || 1899............... 4539, 5.35 .82 
1 MN 3. 73 5.90 2.17 || 1900.............-. 4.55 5.57 1.0? 
ÓN 3.95 6.00| — 2.05 | 1901............... 4.51 | 6.87 1.36 
1886..... cesses sess 4.63 6.25 1.62 | VAE 4.214 5. 62 1. 40] 
IL rM ERE 4.47 5.75 1.28 | 1903............... 4.23 | 6. 39 2.16 
DS che enr 4.41 5.75 1.84 | 1904............... CPE MENO OE 
A | 


SUBLIMED LEAD. 


The product that is obtained in the oxidized smelting of galena ores 
is known as sublimed lead, and consists essentially of lead sulphates 
and lead oxide. This product is produced by the Picher Lead Com- 
pany, of Joplin, Mo., and in 1904 the production amounted to 12,954,000 
pounds, valued at $550,587, an increase over 1903 of 4,362,000 pounds 
in quantity and of $163,947 in value. In the following table is shown 
the quantity and value of the sublimed lead manufactured since 1909, 
when this company first began to put this material on the market: 


Production of sublimed lead in the United States, 1902-1904. 


| 


Year. Quantity. | Value. 

Pounds. 
TIO ana r ata ad lan wale a o a a E a a a e e a 9,465,500 | $449, 61) 
ISI AA E E E AN A A 8, 592, 000 386, 640 


LipC ——MÁP———ÓÁÁÁ€——— ASA 12, 954, 000 550, 587 
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ZINC LEAD. 


A pigment, composed principally of lead and zinc oxides, obtained 
by an oxidizing-smelting treatment of lead and zinc ores in a furnace 
of special design, is manufactured by the United States Production and 
Refining Company, of Canyon, Cal., and is put on the market under 
the name of zinc lead. Since the company first began to make this 
material, in 1901, there has been a very decided increase in its produc- 
tion and use as a pigment. In 1904 the production amounted to 5,779 
short tons, valued at $404,530, an increase of 1,279 tons in quantity 
and of $157,030 in value, as compared with 4,500 short tons, valued at 
$247,500, the production of 1903. 

In the following table is given the quantity and value of zinc lead 
since 1901, the year it was first produced for market: 


Production of zinc lead in United States, 1901-1904. 


Year. Quantity. | Value. 
Short tons. 
TOUR rcr eatin hdc ber ae 2,500 | $150,000 
iD lU vos othatas 4, 000 225, 000 
iD Mu PNE | 4, 500 247,500 


ji PUT | 5, 779 404, 530 


RED LEAD, LITHARGE, AND ORANGE MINERAL. 


PRODUCTION. 


There was a very large increase in the production of red lead in 
1904, which amounted to 10,271 short tons in quantity and $1,206,073 
in value, as compared with the production of 8,832 short tons, valued at 
$1,022,754, in 1903, an increase of 1,439 tons in quantity and of $183,319 
in value. The combined production of Htharge and orange mineral 
during 1904 was 9,839 short tons, valued at $1,084,093, as compared 
with 10,972 short tons, valued at $1,217,054, in 1903, a decrease of 
1,133 tons in quantity and of $132,961 in value. There is still a con- 
siderable quantity of litharge, orange mineral, and red lead imported 
into the United States, and in 1904 the imports of these pigments were 
as follows: Of litharge 44,541 pounds, valued at $1,500; of orange 
mineral, 766,469 pounds, valued at $37,178, and of red lead 836,077 
pounds, valued at $30,115; as compared with the imports of these pig- 
ments in 1903, 42,756 pounds of litharge, valued at $1,464; 756,142 
pounds of orange mineral, valued at $36,407, and 1,152,715 pounds 
of red lead, valued at $40,546, there was a slight increase in the impor- 
tation of litharge and orange mineral, but a decrease in the quantity 
of red lead. 


-— 
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In the following table is given the production of white lead, sub- 
limed lead, zinc lead, red lead, litharge, and orange mineral for the 
years 1901 to 1904, inclusive: 


Production of white lead, sublimed lead, zinc lead, red lead, litharge, and. orange mineral 
during 1901, 1902, 1903, and 1904. 


1901. | 1902, 1903. 1904. 
Quantity. B Value. | Quantity, Value. Quantity. | Value. Quantity. | Value. 

White lead: Pounds. | | Pounds. Pounds. | Pounds. 

In oil ....... 154, 606, 670 $8, 978, 441 179, 473, 588 89, 755, 197,125, 348, 000 $7, 482, 487/116, 664, 563 $6, 935, 620 

DEY a di 46, 966, 915, 2, 274,212 49, R41, $21) 2, 222, 977,102, 424, 000 5, 355, 160 130, 027, ,460 6, 321, 309 
Sublimed lead ..|...........|.......... 9, 165, 500 449,611] 8,592,000. 356, iei 12, 954, 000. 550, 5S7 
Zine lead ....... 5, 000, 000 150, 000 8, 000, 000, 225, 000) 9,000,000 247,500; 11, 548, 000 404,530 
Red lead... "E 26, 206, 006) 1, 448, 550 23, 338, 2 M 1,263, 112 16,058,000. 1, 1,022, 754| 20,511, ae 1, 206, 073 

deuda: 36 ; 5, 510, 690) 1,298,343) 20, 642, 000: 

Litharge 18, 919, 0: 979, 686) 25, 510, 690! 1, 298, 34 42,000: 1, 116, 361: 19,677, dla 1, O84, 088 
Orange mineral.| 2,174,727 224,667) 1,973, 52] 139,349, 1,302, 000 100, 693 


2 , , ! | 


a Ineluding white oxide. 


IMPORTS. 


The table below gives the quantity and value of the imports of 
white lead, red lead, litharge, and orange mineral from 1867 to 1904, 
inclusive: 


White lead, red lead, litharge, and orange mineral imported, 1867-1904. 


White lead. — | Red lead. | Litharge. Orange mineral. 
Xearendinge- A A SSS pue A peccasse O ME LEE 
Quantity. Value. Quantity. ! Valuc. | Quantity. Value. | Quantity. | Value. 
June 30— Pounds. Pounds. | Pounds. Pounds. 
ISAT NONE 6, 636, 508 $430, 805 926,843 $53,087 | 230,382 | 88,941 |............].......- 
1868............ 7,533,225 | 455,698 | 1,201,144 | 76,773 | 250,615 * 12,225 |............]........ 
1869............ 8,948,642 | 515, 783 808,086 | 46,481 187,383 1.52, A A 
1870............ 6,228,285 | 365,706 | 1,042,813 ; 54,626 97,398 | 4,442 A [e vayas 
ro AA 8,337,812 | 483,392 | 1,295,616 | 78,410 70,889 3,870 |... ete eee 
¡e AA 7,153,078 | 431,477 | 1,513,794 won 66,544 , 3,396 RA 
1873............ 6,331.373 | 408,986 | 1,583,039 | 99,891 1 — 40,799 | Por MENOR eee a 
INTE oes nes 4,771,509 | 323,926 756,644 | 56,305 | 25,68€. A E E 
Cyro MN 4,354,131 | 295,642 | 1,048,713 — 73,131 | — 15,767 S US NCMO et 
Ly MM 2,546,776 | 175,776 749,918 — 54,881! — 47,054 | 2,562 |... eee. 
sia ! 2,644,184 | 174, 14 | — 387,260 | 28,747 40,381 2A rp A dede 
1878............ 1,759,608 | 113, 638 170,608 | 9,364 | — 25,190 ' 1,199 |....... NS aS 
1819 oco Desc ! 1,774,196 | 76,061 143,237 ! 7,237 35, 495 | TOOT hc uro deito des nice dies 
1880............ 1,906,931 | 107, 104 217,033 | 10,397 ! — 27,349 DOO ues eie ala: 
PERT 2 6 leesi 1,068,030 | 60,132 212,423 | 10,009 | 63,058 | 2,568 |.......sssee senes 
|| NN 1,161,889 | 64,493 288,946 | 12,207 ! — 51,592 | 2,191 |... cono...» 
]RAS Lacie ar 1,014,478 | 58,588 249,145 | 10,503 34,850 | A rosse cep ditt: 
1584............ 902,251 | 67,918 265,693 | 10,589 54,183 | 1,797 |............ ¡A 
is 705,535 | 40,437 216,449 | 7,641 O eren 
December 31— | 

TNS cases di etos 785,554 | 57,810 | — 597,217 | 23,038 | — 51,409 | 1,881 |.........--- ae 
Tide 804,320 | 58,602 371,299 | 16,056 35,908 1,302 |...........- ¡ION 
IRBS cc 627,900 | 49,903 529,665 | 23,684 62,911 | 2,248 |.......-.--- | busca 
po E — 661,694 | 56,875 522,026 | 24,400 41,230 | 1,412 l...........- — 
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White lead, red lead, litharge, and orange mineral imported, 1867-1904—Continued. 


White lead. Red lead. Litharge. Orange mineral. 
Year ending— Sse —— ptc E IC, A era t 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 

December 31— Pounds. Pounds, Pounds. Pounds. 

1890. ........... 742,196 | $57,659 450, 402 ! $20,718 AR, 255 E eee asles ccv ee 
189]. osse xus 718,228 | 40,773 | 651,577 | 23,807 94,586 | 3,108 |........LLL.]. LL... 
IRA cu t xus 744,838 | 40,032 : 812,703 | 25, 443 56, 737 1,511 1,409,601 | $64, 133 
1893. i ek one vs 686, 490 | 34, 145 RH, 982) 27,319 42, 582 1,310 1,385, 828 | 61,360 
TAU oed vis tes 796,180 40,939 947,873 29,064 38, 505 1,064 1,386, 461 55,614 
1595,........ se. 1,897, 802 | 79,887 1,764,274 | 53,139 | 97,067 | 2,812 1,689,367. | 66,492 
1896. ve etas 1,183,538 | 52,409 ¡ 1,5413, 262 47,450 | 51,050 | 1,615 | 1,359,651 | 51,077 
E O 1,101,829 | 48,988 | 1,386,070 | 46,992 60,981 ' 1,931 | 1,486,012 | 67,549 
1898............ 506,739 | 24,334 682, 449 | 25,780 56,417 | 2,021 795,116 | 37,745 
BU sss ers 583,409 | 30,212 776, 197 30, 479 59,127 | 3,614 1, 141, 387 58, 142 
1900. aaa aaan. 456,872 | 28,366 549,551 | 25,532) 77,814 | 2,852 | 1,068,793 | 61,885 
TOO MA | 384,671 | 21,226 485, 466 | 19,369 49,306 | 1,873 977,644 | 52,409 
1902. rdc dated 506,423 | 25,320 | 1,075,839 | 37,383 88,115 ! 2,908 997,494 | 49,060 
1008: redo kevs 453,284 | 24,595 1,152,715 | 40,846 42,756 | 1,464 756,742 | 36,407 
1, 500 766,469 | 37,178 


a AAA 587, 338 | 33,788 836,077 | 30,115 | 11, 541 


FULLER’S EARTH. 


INTRODUCTION. 


The characteristics of fuller's earth are its variegated color—green- 
ish-white, gray, brown, olive, or olive-green—soft texture, and greasy 
feel. In appearance it resembles clay, and when placed in water will 
fall into powder, but does not become plastic. 

The composition of fuller's earth varies greatly, chemical analyses 
of the commercial grades showing a content of 50 to 63 per cent silica, 
about 10 per cent alumina, from 5 to 10 per cent water, and a fluctu- 
ating percentage of iron, calcium, magnesium, and other impurities. 
Different localities will produce mineral of varying composition, and 
not infrequently analyses made in the same vicinity will show a wide 
range in the percentage of silica and moisture. To decide what quality 
of fuller's earth is better adapted to & certain industrial use, it is 
necessary to submit to actual trial, in which case the chemical analysis 
will be of some service. 

Abroad the principal use of fuller's earth is for fulling wool, but 
in America the greater demand is for deodorizing, bleaching, and 
clarifying fats, oils, and greases. In this country the largest con- 
sumers are the manufacturers of lard and cottolene. For the purpose 
of clarifying lard and cotton-seed od a small quantity, 2 to 3 per cent, 
of fuller's earth is ground to a fineness of 100 to 190 mesh and is added 
to the hot oil. After a thorough agitation the hot liquid is passed 
through a filter press, and when the earth and coloring impurities have 
been removed the oil is nearly white. It is understood that fuller's 
earth has almost superseded bone black in this process. A small quan- 
tity of fuller's earth is also marketed in powdered form, specially pre- 
pared, for removing grease spots from paper, etc. It might also be 
used to advantage in removing calcium carbonate from water for 
boiler supply, thus preventing deleterious incrustations. 


PRODUCTION. 


The total production of fuller's earth increased from 20,693 short 
tons, valued at $190,277, in 1908, to 29,480 short tons, valued at $168,500, 
in 1904. "The price, it is to be noted, was considerably less during 
1904 than in 1903. The production was limited largely to Florida, 
shared to some extent by Arkansas, and to a less degree by Alabama, 


a Credit for the report on fuller's earth should be given to Dr. Chas. C. Schnatterbeck.—D. T. D. 
H. Doc. 21,59-1——71 1121 
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Massachusetts, Colorado, and New York; and Utah produced an 
experimental lot of half a ton during the year. The demand and uses 
for fuller’s earth have not changed radically during the period under 
review. The value of fuller’s earth as a bleacher in the filtration 
treatment of various oils is shown in that, while the quantity produced 
in the United States increased from about 7,000 short tons in 1895 to 
about 30,000 tons in 1904, the imports have grown also from over 8,000 
tons in 1898 to over 15,000 tons in 1903. These 15,000 tons, together 
with our production of that year, made a total consumption of over 
35,000 tons for 1903, and similarly in 1904, in spite of the increased 
production to 29,480 short tons, the importations also amounted to 
over 9,000 tons, making nearly 40,000 short tons as the total quantity 
which the industry absorbed. The importations of fuller's earth Iur 
years earlier than 1897 were comparatively small. 

The production of Florida in 1904 was about three-fourths of tho 
output of the United States, and it will probably be increased next 
year; it is probable, also, that the output of Arkansas for use in refin- 
ing animal and cotton-seed oils will be considerably increased. 

The following table gives the production of fuller's earth from 1895 
to 1904, inclusive: 


Production of fuller! s earth in the United States, 1895-1904. 


[Short tons.] 


Year. iii Value. | Year. Quantitv.| Value. 


"er Mr ARAN MAA A ES 

LL SS doe PR PR 6,900 | $41,400 | 1900 ........... essere 9,698 | $67,535 

Lo PN MM PER 9,872 | 59,360. 1901.............- cene 14,112 | 96,835 

A E | MAS 2011909994 OUS: encore esos cere pie n 11,492 98,114 

IL: ER E eee iS 14,860 | 106,500 ' 1903.00... 0. cle eee nne 20,693 190,277 

(oe eae | 12,381 | 79,644 i A A T 29, 480 | 168, 500 
IMPORTS. 


The quantity and value of the fuller's earth imported into the United 
States from 1897 to 1904, inclusive, are shown in the following table: 


Fuller's earth imported into the United States, 1897-1904. 


[Long tons.] 
1897,a 1898. 1899. 1900. 
Class. Fore NEUEN E AA NER! ^c. AN OMEN! MERE 
Quan- Quin: Quan- Quan- 
tity, Value. tity. Value. tity, Value. üty. n 
Unwrought or unmanufactured ....| 2,308 [$14,283 | 2,038 $15,921 3,743 $23,194 | 2,431 ¡ 814,750 
Wrought or manufactured.......... 2,138 | 20,037 | 6,315 | 55,123 | 6,577 | 46,446 | 5,742 | 50, 047 


TOUR uester etes oneris 4,446 | 34,320 8,353 71,044 | 10,320 | 69,640 8,173 | 64, 797 


a July to December, only, 
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Fuller's earth imported into the United States, 1897-1904—Continued. 


[Long tons.] 


1901. 1902. 1903. 1901. 
Class. POCHI EM pou. WOES 
Quan- | Quan- Quan- | yy Quan- | q> 
tity. | Value. | tity. eae: tity. Value. tity. Value 


Unwrought or unmanufactured ....| 2,916 $17,230 . 3,785 $26, 635 3, 804 eos, 339 | 1,763 | $9,546 
Wrought or manufactured.......... 7,850 | 63,467 | 9,728 75,915 | 11,464 | 92,332 | 7,363 | 64,460 


Totalo sino e | 10,766 , 80,697 | 13,513 102,580 | 15, 268 1120, 671 | 9,126 | 74,006 


| | | 
In the following table is shown the quantity and value of the fuller's 
earth imported from 1867 to 1883, by fiscal years. The wrought and 
the unwrought earths were not classified separately during this period. 
From July 1, 1883, to June 30, 18977, fuller's earth was not reported 


separately in the custom-house returns to the Treasury Department, 
but was included with other minerals “not elsewhere specified.” 


Imports of fuller's earth, 1867-1888. 


[Long tons.] 


| 
Year ending June 30— Quantity.| Value. | 
——— | — -— 


Year ending June 30— Quantity. | Value. 


a cee | 250. 383.118. || Misael 246 | — $3,097 
| COMME JUNE MEC PEL 400 4, 460 
raso ctia les A | 335| 4,095 
V NP EAN E OY 289 | 2,619 | 1879 eee eeeeeeeeeeeeeeeeeeee: 301! — 4,269 
Jhesu etu. 290 | 3,383 | ISSO) A bees 578 | 6, 925 
in | QIAN 38.9587 ABEL e tees eret etaticts 268 3, 207 
escondo | 251| 2,978 PL PT 908 | 11,444 

14,309 


E E 271 By ESE oe See uibs xo E 1,241 
A ERN DIES 300 3,694 | 
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ASBESTOS. 


By Josera HYDE PRATT. 


INTRODUCTION. 


The principal changes to be noted in the asbestos industry at the 
close of 1904 are the increase in the production in the United States 
of the amphibole variety, the development of the Grand Canyon 
chrysotile asbestos deposits, and the increase in the demand for the 
chrysotile variety. The many new uses which have been devised for 
chrysotile asbestos have created a demand for it that is now in excess 
of the supply. Hence, any new localities containing this variety of 
asbestos are worthy of investigation in order to prove conclusively 
whether they do or do not contain commercial quantities. The high 
price which can be obtained for the chrysotile asbestos, when it is in 
fibers of sufficient length for spinning, permits of the mining of this 
mineral in some places where the cost of mining would become pro- 
hibitory with any material decrease in price. 

No new occurrences of asbestos were developed during 1904, but all 
the old deposits which were referred to in the report of 1903 have 
been worked to some extent during the past year, although but few of 
them have been producers. 

USES. 


In the report for 1903 the uses of asbestos were taken up in detail; 
but in view of the interest felt in asbestos products, and especially in 
those relating to building materials, it is thought desirable to give 
here the results of certain experiments that have been made on 
asbestos building board by Mr. George F. Sever, of New York City. 
The tests were made for the Keasbey & Mattison Company, of New 
York City, and the following list of tests were made on asbestos build- 
ing lumber and magnesia building lumber one-eighth, one-fourth, and 
one-half inch in thickness, respectively. 

Test No. 1, in regard to electrical resistance, indicates that simply 
as an insulating material the magnesia board of either thickness is 
more satisfactory than the asbestos. In the following table are given 
the results of the tests on both the asbestos and the magnesia boards 


as regards their electrical resistance: 
1125 
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Tests showing electrical resistance of asbestos and magnesia building board, respectively. 
*- 9 


[Voltmeter resistance, 71,500 ohms. ] 


ASBESTOS. 
. | Deflection | . 

A N of volt: Sedan | mon 

Specimen number. o E. M. i F. is E Eo un i waai 

tion re- | thickness. 

sistance, | 
Inches. | : Volta, Megohma. | Megohms. 
1 | 0.2770 || e tL 340 1.250 
PEE O E ed HE "TE 

CONTRE SLE RIEN MORET nee | . 2675 552 103 . 3105 1.161 
Te DOM NT CS . 2818 550 108 | . 2920 1. 038 
du cac iie e LEA E E | . 2760 550 256 . 0821 .2975 
ERR HEU CN . 2700 550 140 2092 Nn 
TOME ROREM NOE US 2782 550 174 1545 S 
A RETE 2717 550 310 | M | -204 
EEEL O AIEN | 2755 549 232 . 09775 | 355 
II O | DET 547 175 | .MSO | .970 
Wa e cl il eco cess 1464 550 1751 .1582 1.048 
A A D E meres DM DL ones . 1576 554 108 | . 2955 1. 870 
A EDPE . 1508 549 91 . 3460 2.295 
ole e E tea eco . 1558 550 115 . 2700 1.735 
MH VERE . 1493 550 175 . 1520 1.020 
A A A NEO ¿1558 550 212 1143 735 
IN A ee ne een TEES 1476 550 160. .1740 | 1.150 
EE EAR E AET UE 5185 547 53 . 6660 1.285 

I NI E eee E C 5237 MB] ud . 5810 | . 110 
A PIRE DP PRSE PR -5207 546 80 4170 | Sit 
UNE TR PEUT „5240 516 ss | . 8550 | 740 
OV TT . 5200 547 70 | . 4570 - 936 
A C LEE . 5190 549 45 . 8000 | 1. 541 
D «PK . 5260 550 76 | . 4450 - 847 
OG a racine A hia Died Ge tie Br 5270 546 60 | 5790 | 1. 100 

MAGNESIA. 

A ay 0.4940 | 550 22] 1.7300 3.510 
O dd e dE 1855 550 37 . 9900 2.019 
M C-——— — 9. 4972 516 33 1100 2.237 
LL NERONE E PRATET T tenes icteric oes 5 7 37 . 9850 1.970 
D MR CNRC OREL OPE 5015 516 38 . 95660 1.910 
T — EE dona 5010 546 39 . 9300 1. 860 
Best a PNE 5000 546 35 1.0430 | 2. 085 
UU sca CR tea cr era d ue OE beau late 4950 550 35 9620 | 1. 944 
T PM PNE , 2560 550 115 ' 2710 1.055 
A — 2050 550 37 . 9650 3. 640 
O cul che ea arem cca es . 2660 548 33 1.1130 4.180 
T MERC AI EEA . 2555 550 112 . 2800 1. 097 
A EE . 2550 547 110 2840 1. 130 
Re E E dd hee Re gn ere . 2620 HU 10 . 8950 3. 470 
ERE E A EEE Mis Copa Sate che . 2590 547 40 . 9070 3. 600 
A nc oath ae See ah! . 2625 55 45 .8130 3. 100 
MRNA . 1130 555 25 1.5150 1.335 
IT IS A ND 1120 555 3s 9750 8. 700 
"ETT | 1140 | 555 72 ¿4800 4.210 
ON i 1130 , 554 Al . 5530 4. 900 
asa | ¿1130 | ABS 45 8100 7. 180 
da mS. IÓ | . 1130 553 45 8070 7.150 
inca | 1120 551 70 .4920 4.390 
A Sint ae ate cen at | „1130 | 551 60 5860 5. 200 
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Test No. 2, relating to breakdown voltage, shows the magnesia 
board to be a better insulating material than the asbestos. One- 
half of the tests were made of material dried for five hours at 150? F., 
and the other set of experiments was upon material which had not 
been dried. In the table that follows are given the breakdown voltage 
for both the dried and the undried specimens. 


Tests showing breakdown voltage of dried and undried asbestos and magnesia building 


board, respectively. 
SPECIMENS DRIED FIVE HOURS AT 150? F. 


Breakdown voltage. 


Specimen number. Material. de Pr Peach 
* | thickness, 

Inches. 
| ARAS S ERU E: RRA O 0. 2770 3, 100 11, 200 
ira la Midas . 2675 2, 000 7, 480 
A AAA . 2818 2, 000 7, 100 
” PAE aad BG dich is . 2760 1, 900 6, 890 
A ETE ARES SOSA . 1548 2, 000 12, 910 
RN satin reset SES eS ao OA O eee er . 1464 1, 700 11,620 
A QE s A os chin AAA . 1576 2, 100 15, 320 
A AAN DO A | . 1508 3, 200 21, 210 
BY: ascovocsasas A |a guns asian Sack AR EAR E: .5185 4, 300 8, 300 
AAN O OENE TE . 5237 3, 800 7, 260 
E PTS PEO AO . 0207 4, 100 7,390 
o em A MERE A Quid I UU an Rc . 5240 3, 800 7,260 
A RR xe pd nma . 4940 4, 800 9, 910 
Mision ra rr Wear ias 4855 6, 000 12, 350 
EA A yo5 oa dda T diva EE PET T RES 4972 5, 000 10, 050 
A SUPRA VAM AAA 5000 4, 600 9,210 
¡A A Pe A A ETAR 2550 3, 000 11,780 
A A A Dro 2620 3, 600 13, 750 
AAA pis OO ievdsa sd Va A PO 2520 3, 100 12, 300 
AAA EM UU A AA A PA 2625 3,100 11, 800 
A A AA A qM. SEXUS AMI Tu 1130 2, 900 25, 700 
A A gd A A dd ioquit QEE 1130 3, 400 30, 100 
(E oss Soda nik RA dd WpRsaARR laa RAE Dis yas iaa FR MA Vo ERR pA A24 1120 3, 100 27, 700 
OB A A aS A RP 1130 3, 300 29, 200 

SPECIMENS NOT DRIED. 

AAA EST ARDORO rr 0. 2760 1,100 3, 990 
Boraliio 39 apap Sae ELM SA o nd «d A IA ARA 2782 1, 100 8, 955 
f EAE E PR ENIA E L PP 1G E P EET A TT A AT T ES TA 2717 1, 000 3,700 
| E AAA A 2755 1,100 4, 000 
Biss week ose aversivestvsieeass D PINE RETE 1558 1, 200 1, 700 
(SFO qune RS OO Load veo t£ d De ME ER ek) 1493 1, 900 12, 720 
WD AERE ea pere ode lias We 1558 1, 000 6, 420 
A A A, A A 1476 1, 200 8,130 
Mirra AN PIS PRI 5200 2,700 5, 200 
A ETA T rE A A RE 5190 2, 800 5, 400 
Vi AP A vi eres A A 5260 2,700 5, 140 
A PEAT EE T A ose Ü A es EE ERERAA PEN DddnUPR HS .5270 2, 600 4, 940 
A EE Magnesia...... A to pus icdvie . 5015 2, 700 5, 390 
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Tests showing breakdown voltage of dried and undried ashestua and magnesia building 
board, respectively —Continued. 


SPECIMENS NOT DRIED—Continued. 


Breakdown voltage. 


Specimen number. Material. Vir i A Per cial 
ctual. thickness. 
Inchea. | 

BOS oa Es da RR RR demons DRIZNCSI A oe eos cc ees eDQL ES 0. 5010 2, 700 5, 390) 
5 RC NR PY A . 5000 2, 400 4, 800 
2 LM lea TOS nut dpud . 4950- 2, 700 5, 150 
2) eee ee ee de Ll QUNM. MOMENT ee ete ee . 2560 1, 600 7,040 
TERRAM ET RR d PERRO TROP MM DRUMS , 2650 1, 800 6, S00 
5o ares et A | deat OS sh cata wae elo ge durum s uiia ups GUN . 2660 1, 800 6,775 
A ROMERO NUR MERE Urea Soi eom NM UN DS Ue E dE . 2555 1, 600 6,275 
7) A een AE, | T hr deer eU MERE rt . 1130 1, 800 15, 920 
rp" AS D dond aos . 1120 1,800 , 16, USO 
WS oct RC RE eee A deste BTE EI . 1140 1,600 14, 040 


LT — MÀ A valete ep ped U Ed .1130 | 1, 600 14, 150 


Test No. 3, or arc test, in which the specimens were subjected to 
the heat of an arc lamp for a period of twenty seconds, the power at 
the are being 500 watts, shows that asbestos board is a better fire 
or arc resistant than magnesia board. The surface of both the 
asbestos and the magnesia boards, after the completion of the test, 
gave indications that the strength of the fibrous material had been 
destroyed and that the portion to which the arc had been applied was 
brittle and easily broken. 

Test No. 4 was in regard to the heat conductivity of these building 
boards. The specimens were held one-half inch away from the center 
of the seven-sixteenths-inch upright carbons of an arc lamp, and on 
the side of the material away from the arc there was pasted a thin 
white tissue paper, the charring point of which was found to be very 
definite and readily observable. "This test shows that asbestos board 
is a very much better nonconductor of heat than magnesia board. 
The following table gives the results of these tests for bath asbestos 
and magnesia boards: 
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Tests showing heat conductivity of dried and undried asbestos and magnesia building 
board, respectively. 


ARC, 10 AMPEKES AT 50 VOLTS. 


| Time to 
1 Time to a 
Specimen number. Material. AER. ed Ber Tu Remarks. 
paper. | of thick. 
ness, 


Inches. Seconds. | Seconda. 


B ved A Asbestos....... 0. 2770 90 325 Specimens dried 10 hours at 
150° F. 

Bi euona4sanAWemscistawaekUssees OO iios . 2818 95 337 Do. 
DICES, EPR Data | 1548 38| 246 Do. 
ON TEARS RUN IO E TAE | .1576 | * 32| 208 Do. 

i c AO N RUNISISER DO isa ida . 5185 390 752 Do. 
DeWeese ATTE Ussita; . 5207 390 750 Do. 
M ESEESE RR ETT | Magnesia ...... | . 4940 330 668 Do. 
disons A A PRA UD Sos vids | . 4972 270 544 Do. 
Oe ee dres PEN do ecosocz: | . 2550 60 235.5 Do. 
A, S Di | 2520 80 | 318 Do. 
Misiles OD E | . 1130 | 17 150.5 Do. 
A O PR GOs sci cea | . 1120 18 161 Do. 
AAA IAE | Asbestos....... . 2760 100 362 Specimens not dried. 
AA s crede "OU Iairoetas | .2717 100 369 Do. 
MELOS E S sess mE d9. eios: | . 1558 40 257 Do. 
dM oretéoSécsavs PR T Esa | T Uria . 1558 40 257 Do. 
VA PERETE TI E TEETE loss OG foc. Sand . 5200 420 808 Do. 
O A AER AA . 5260 435| 828 Do. 
J REE A E Magnesia ......| . 5015 300 600 Do. 
Mi ocekvias A) TA n PETER. | . 5000 330 660 Do. 
AN SE a 2560 85 | 332 Do. 
AIN EIA BO soin | . 2660 90 338 Do. 
PAI PA TA v ee | . 1130 20 179 Do. 
Maa TD dO ..scesass . 1140 17 149 | Do. 


Test No. 5 was for vibratory strength. Vibratory tests were made 
by nailing specimens of asbestos and magnesia board firmly to a 
wooden base and then noting the effect of blows from a 2-pound 
hammer, delivered at the rate of 70 per minute on the mass of the 
material, and also the effect of the vibration upon the holding power 
of the nails, the experiment lasting thirty minutes. The results 
showed that asbestos lumber withstands heavy blows and hard usage 
better than magnesia lumber. The results of these vibratory tests 
are given in the following table: | 


Vibratory tests on. asbestos and magnesia lumber, respectively. 


Specimen Average 


number Material. thickness. Effect of blows. 
| | Inahes. 
B acsska ad sas] Asbestos ...... 0.2770 | Slight indentation only; did not loosen about nails. 
eoi MERE | 9818 Do. 
APP AA dU. os asses | .1548 | Slight indentation only; loosened slightly about holes. 1 
Hos sd A MO . 1576 Do. 
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Vibratory tests on asbestos aud magnesia lumber, respectirely—Continued. 


en Material. MAE Effect of blows. 
ag E ACERA T CERA 
Inches. 
lille Asbestos...... 0. 5185 | No effect. 
E A Cas se TO .9207 Do. 
APA Magnesia..... 2550 | One-sixteenth of an inch indentation; material shows signs 
of splitting. 
S A canes ds. iz .2520 | One thirty-second of an inch indentation; material shows 
| signs of splitting. 
A a (d0: 22:5 .1130 | One thirty-second of an inch indentation; loose about nails, 
d veis EM den E PMA .1120 Do. 
2D ped cer ese dus do...’ .4940 | Three thirty-seconds of an inch indentation; decided tend- 
ency to split shown on edge of sample. 
PA A, PA OO aces .4972 | One-sixteenth of an inch indentation; material split on edge. 


In test No. 6 the absorbent characteristics of these two materials 
were determined by first thoroughly drying the specimens and then 
soaking them in water, first for four hours and finally for forty-eight 
hours. "The results indicated that magnesia will absorb a considerably 
larger percentage of moisture than asbestos, and also that a part of 
the magnesia compound goes into solution, and thus it would appear 
that the asbestos board is better adapted for use in those places where 
moisture is liable to be present. Although the asbestos board was not 
absolutely moisture proof, still the percentage of moisture absorbed 
was small and did not have any deteriorating effect upon the asbestos 
board. | 

Test No. 7. Another test was made as to the ease with which these 
boards could be sawed and nailed, which showed that the magnesia 
board could be more readily worked with tools than the asbestos and 
could be more easily nailed, but that it was more liable to split. 
There is little or no tendency in the asbestos board to split, and it 
does not indent or break easily. Magnesia lumber is liable to split if 
subjected to a series of blows or if a sudden shock occurs too near the 
edge of the board. 

The conclusion that Professor Sever reached, after making these 
experiments, is that the asbestos lumber possesses better mechanical 
properties than the magnesia, but that the magnesia is a better elec- 
trical insulator than the asbestos. "The latter, however, stands better 
as & heat resisting and arc resisting medium than the magnesia, and 
thus from the standpoint of protection against fire hazard, asbestos 
hoard appears to possess more merit than magnesia board. 

Other tests were made upon asbestos mill boards, respectively, one- 
eighth, one-fourth, and one-half inch in thickness, by Mr. Ira H. 
Woolson in the Mechanical Engineering Testing Laboratory of 
Columbia University. One test was by heating the samples first at 
a low temperature and then gradually raising the temperature unti! 
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the samples came to a bright red hent. Another test was by placing 
samples of the asbestos board over a furnace with the temperature 
maintained at 1,700? F., and leaving them for various lengths of time. 
Still other samples were heated red hot and then plunged under a 
strong stream of cold water. The results of these tests on the three 
thicknesses of board were practically the same, with the exception 
that the thicker the specimens the longer the time it required to attain 
the same degree of heat. In all cases the material contracted on the 
side next to the fire, which caused it to warp or curve with the concave 
side next to the heat. This curving was quite marked and sometimes 
amounted to as much as half an inch in the specimens of the one-eighth- 
inch board, and the deformation was permanent, practically none of 
it being removed by eooling. "This curvature was not half as much in 
the quarter-inch board, and in the half-inch hoard it was only about 
one-fifth of what it was in the one-cighth-inch board. "These experi- 
ments show, as it had been demonstrated before, that a high degree of 
heat will cause the asbestos fibers to become brittle, although it does 
not destroy their heat-resisting properties. 

This brittleness produced in the chrysotile asbestos has not unlikely 
been caused by the change in the molecular structure of the asbestos 
due to loss of water. Chrysotile asbestos is chemically a hydrous 
magnesium silicate represented by the formula H,Mg,Si,O,, or 
2H,0.3MgO.231O0,. At a high temperature the two parts of water 
(H,O) that the chrysotile asbestos contains would be readily driven off, 
leaving a compound composed of magnesia and silica. This change in 
the chemical composition of the material would change to some extent 
at least its physical character, and it is probable that it is the direct 
cause of the lost of strength of the fibers. "The subjecting of the red- 
hot asbestos board to cold water did not seem to have any special 
effect, as it did not cause the board thus cooled to crack or become 
more brittle than one which had been cooled slowly. 

The various asbestos boards on the market are similar in their con- 
struction and composition to those manufactured by the Keasbey & 
Mattison Company, at Ambler, Pa. "These are stated to be composed 
of 25 per cent asbestos and 75 per cent Portland cement, which are 
thoroughly mixed together and submitted in sheets to a pressure 
of about 83 tons per square foot. The magnesia board or sheating is 
prepared by permeating the asbestos mill board with a solution of 
silicate of soda and bicarbonate of magnesia, the water being removed 
hy subjecting the mill board to pressure. 

Some interesting tests were made upon samples of the asbestos and 
magnesia sheathing of the Keasbey & Mattison Company at the Under- 
writers' Laboratories of Chicago, under the direction of the National 
Board of Fire Underwriters. The samples submitted for test were 
24 by 36 inches in size, the two asbestos samples being respectively 
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five-sixteenths and fifteen-thirty seconds of an inch thick, and the 
magnesia samples being respectively one-fourth and nine-sixteenths 
of an inch thick. The samples were mounted upon backings of seven- 
eighths inch undressed white pine not matched, the boards being sep- 
arated about one-eighth of an inch at the joints in order that the 
observations might be made of the heat-conducting properties of the 
sheathing. In making the tests a brick furnace was used whose inte- 
rior dimensions were 32 inches in height, 32 inches in width, and 18 
inches in depth, with walls 6 inches thick. The roof of the furnace 
was of corrugated iron covered with sand and asbestos board. In the 
center of the front wall or side of the furnace there was a square 
opening 12 by 12 inches, which was covered by a quarter of an inch 
iron plate 24 by 24 inches, built vertically into the wall and lapping 6 
inches on all sides of the opening. The heat was obtained by means 
of a 24-inch Bunsen burner supplied with natural gas at 24-inch pres- 
sure, the burner being set horizontally in the rear wall so that its flame 
fed directly upon the plate. In operating the furnace, the fire was 
started and maintained for twenty-five minutes before beginning the 
actual tests. The samples were then placed one at a time in an upright 
position before the heated plate, the surface being 6 inches from the 
plate. The results obtained by subjecting the five-sixteenths asbestos 
sheathing or board were as follows: 


Five tests of $¿-inch asbestos sheathing, Chicago, 1904. 


| Time Time 


| of ex Resulta, of ex- Resulta, 
| posure. ! posure. 
Minutes. | Minutes. 
0 | Sample placed in position. 23 pacang of sheathing slightly in- 
2| Very slight buckling of sheathing. ds e — 
i 4 eathing shows very slight 
32 Escape of vapor. color from rear side away from 
4 | Sharp cracking sounds, but no ap- furnace. 
pearance of cracks in surface. 441 | Backing ignites. 


10 | Pee ROO! gas from wood back- 45 Sample removed, and 3 gallons of 
E co | 


d water dashed immediately 
12  Charring of wood noticed at joints | upon surface of same. 
between boards of backing. 


18 , Slow charring of wood continues. 


24 | Charring of wood increases, the 
charred portions at joints show- 
ing red color in spots; no flame. 


This sheet of asbestos sheathing was found to be considerably cracked 
by the application of the water, but did not appear to be disintegrated 
by the heat, and the surface remained hard and smooth. There was 
no scaling from the surface detected, the cracks extending through the 
sheet and the warping were very slight. The pine backing was charred 
to a depth of one-half inch back of the hottest area. 

The asbestos sheathing fifteen thirty-seconds of an inch in thickness 
was subjected to a similar test with the following results: 
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Fire test of 43-inch asbestos sheathing, Chicago, 1904. 


re cr 


Time | Time | 
of ex- Results. | of ex- Results | 
posure. posure, | | 
Minutes. Minutes. 
0 | Sample placed in position. 19 | Charring continues with consider- ` 
3 | Slight buckling of sheathing. able smoke; charred wood begins 


to show red color. 


4 | Escape of vapor. 45 | Sample removed, no flame having | 


10 | Distillation of gas from wood back- occurred, and 3 gallons of cold | 
ing. water immediately dashed upon 
16 | Charring of wood backing begins. the surface of the same. | 


The surface of this sheathing appeared to be slightly disintegrated 
at the hottest portion, but the sheet was not cracked by application of 
water nor did it warp after cooling. The wood was charred to a depth 
of about three-eighths of an inch back of the exposed area. 

From these experiments it would appear that, although these asbes- 
tos sheathings or boards are noncombustible, they have fairly good 
heat-conducting properties when their surfaces are subjected to intense 
heat. In the experiments described this is due probably, to some 
extent at least, to the high percentage of cement that was used in their 
manufacture. 

The two sizes of magnesia sheathing or board, one-fourth of an inch 
and nine-sixteenths of an inch in thickness, were subjected to similar 
tests with the following results: 


Fire test of magnesia sheathing }-inch thick, Chicago, 1904 


Time a Time ! 
of ex- Results. of ex- Result. 
posure. posure. 
Minutes. Minutes. 
0 | Sample placed in position. “10 | Backing ignites. | 
2 | Slight warping of sheathing. 10} | Sample removed, 3 gallons of cold 
5 | Slight upward bulging at center. water being immediately thrown | 


on surface of same. 
6 | Distillation of gas from wood back. | 


9 | Wood considerably charred. 


Fire test of magnesia sheathing py-inch thick, Chicago, 1904. 


nr i — ——— A u —— M aÁ 


Time Time | 
of ex- Results. of ex- Results. 
posure | posure, | | 
Minutes. Minutes. | | 
O | Sample placed in position. 22 | Charring of wood continues. 
3 |Slight warping of sheathing. 25 | Wood back ignites. | 
33 eee as begins to separate into 254 , Samples removed, 3 gallons of cold | 
two thicknesses, parting first at waterbeingthrown immediately . 
the upper edge. on the surface of same. 


6 | Escape of vapor. 


11 | Distillation of gas from wood back- 
ing. 
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The surface of these two samples was softened and somewhat disin- 
tegrated, being readily cut with a knife where exposed, although 
retaining its original finish and appearance, with the exception of a 
darkening in color. There was no scaling, but the cold water caused 
cracks to extend through the sheathing. The thicker sample showed 
more permanent warping after cooling than the others. The wood 
backing of the thinner magnesia sheathing was charred to a depth of 
about a quarter of an inch back of the exposed area. The extent of 
charring in.the thicker sample was not determined. These experi- 
ments show conclusively that both these materials are superior to 
wood for the purposes for which they are manufactured, and that the 
asbestos lumber is considerably superior to the magnesia. 

Such asbestos lumber, when employed in the construction of street 
railway and standard railway cars for covering the end framing, should 
prevent the cars from taking fire by any derangement of the electrical 
apparatus. Inclosing the circuit breakers in boxes of this material 
would prevent conflagration if there should be any defective arcing. 
There are a number of railway companies that are beginning to use 
this material, and the Street. Railway Journal of August 20, 1904, 
states that the New York City Railway Company is using this 
asbestos for the lower parts of new double-truck cars which they have 
recently built.? The Interborough Rapid Transit Company is also using 
asbestos board for various insulating purposes in the New York City 
subway. The General Electric Company is using the asbestos building 
lumber for finger shields, arc deflectors, barriers, panels, hot-air 
ovens, linings, and also under floors. The Brooklyn Rapid Transit 
Company is using asbestos building lumber in their new cars, the 
specifications providing that the underflooring of these cars shall be 
covered with asbestos building lumber of not less than one-quarter of 
an inch in thickness. The Montreal Street Railway Company has 
also recently specified that this material shall be used in new cars that 
are being built for them by the J. G. Brill Company and the Niles 
Manufacturing Company. 

Another type of asbestos building material that is beginning to be 
used quite extensively is asbestos board or sheathing for roofing and a 
similar material for side walls. 

The materials of this sort examined were manufactured by the 
H.W. Johns-Manville Company, and are composed of strong burlap or 
- canvas foundation, having asbestos felt on the under side, and on the 
upper side either one sheet of saturated asbestos felt finished with a 
sheet of plain asbestos or two sheets of saturated asbestos felt. The 
whole is cemented together with a specially prepared acid-proof and 
waterproof compound, and is compressed into & compact, flexible roof- 
ing sheet. This kind of roofing gives fireproof qualities to the roof, 
and there are now many manufacturing plants that use this material 


a Street Railway Journal, August 20, 1904. 
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quite extensively as a covering for their buildings, not only on the 
roof but on the side walls also—as, for example, the Standard Plate 
Glass Company, Butler, Pa.; the Allis-Chalmers Company, Chicago 
plant; the New England Cotton Yarn Company, New Bedford, Mass. ; 
the Northwestern Malleable Iron Company, Milwaukee, Wis.; the 
Boyer Machine Company, Detroit, Mich., etc. 

An asbestos shingle has recently been patented (August 30, 1904) 
by Messrs. Keasbey & Mattison which is composed of asbestos fiber 
and hydraulic cement. These shingles were examined by the writer, 
and are much stronger than slate and lighter in weight. "They are 
made in squares 44 inches on a side, with two corners of the square 
truncated. They are manufactured in three colors—gray, slate, and 
brick or tile red. 

There has been kept in mind in the manufacture of these asbestos 
building materials the preparation of materials that would nct only 
have the requisite strength and the desired fireproofing qualities, but 
that would also be attractive in appearance and be easy of manipula- 
tion and application. 

It will be seen from what has been said that there has been a con- 
siderable advance made during the last few vears in the utilization of 
asbestos in the manufacture of building materials, and that it is now 
possible to substitute these asbestos building materials for wood and 
building paper in almost any kind of building that may be constructed, 
as the asbestos board is now manufactured in such shape that it can 
be stained, polished, and finished to nearly as high a degree as wood. 
It can also be made very tough, so that it can be used to advantage as 
flooring. Although there will not be, perhaps, a general use of these 
asbestos materials for decorative purposes in private houses, they should 
be used to a considerable extent in public buildings and hotels, and 
especially in theaters and other buildings that are used for large gath- 
erings. With the materials that are now manufactured from asbestos 
it would be possible in the construction of a theater to eliminate all 
woodwork and even cloth, as asbestos carpets could be used on the 
floors, and asbestos cloth could be used for upholstering chairs and for 
curtains and shades to windows. These materials are considerably 
more expensive than the corresponding wood or cloth, but they will 
wear as long, if not longer, and in addition they are fireproof, which 
would add to the safety of those patronizing the theaters as well as 
reduce the cost of insurance. 

The use of asbestos materials in building has been considered chiefly 
from the standpoint of fireproofing; yet there is another and perhaps 
as important a reason for their employment, and that is for preserving 
an even temperature in the building erected. .This applies both to 
those regions where there is extremely hot weather of long duration, 
as in the Southern and Southwestern States, and also to regions of 
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long continued cold weather. Houses so built as to. be surrounded 
by asbestos should be cooler in summer and warmer in winter than 
other houses. Where such roofing and side-wall material as has been 
described can be utilized it will serve for three purposes: As a cover- 
ing for the building, as a fireproof material, and to keep out the heat 
in summer and to keep in the heat of the heating apparatus in winter. 
When it is impracticable, as in framed dwelling houses, to use the 
materials deseribed, there are various asbestos sheathing papers, or 
better asbestos building papers up to one-eighth of an inch in thick- 
ness, that can be used between the sheathing boards and the clapboards 
or weatherboards on the side walls and just underneath the shingles of 
the roof. An experiment with these materials is now being made on 
& house in North Carolina which is in process of construction. 
Asbestos material is being used between the flooring of both the first 
and the second floors; asbestos mill board a quarter of an inch thick 
or two sheets of one-eighth inch asbestos board are used to wrap all 
joists that come in contact with the chimneys, and all wood is separated 
from the chimneys by means of this same material. All electric light 
wires and connections are separated from the woodwork by asbestos 
mill board or paper. The furnace, the furnace pipe, and the hot-air 
flues are also all separated from woodwork by asbestos board or 
paper. Thus it is seen that asbestos can be used in considerable quan- 
tity and to good advantage in a private residence, and while the first 
outlay adds somewhat to the cost of the house, at the same time it 
reduces the chances of fire, makes the house more comfortable both 
in summer and in winter, and reduces the cost of insurance. 


OCCURRENCES AND LOCALITIES. 


During the year 1904 many samples of asbestos were received for 
examination, but in nearly all cases they were of the amphibole vari- 
ety. There were two, however, from Arizona that were of the chrys- 
otile asbestos. 

The amphibole variety occurs much more commonly than the chrys- 
otile, being usually found in granitic or schistose rocks, either in 
pockets or in well-defined veins, and occurring in such quantity and 
forming such a high percentage of the rock mass that is removed in 
mining or quarrying it that its cost per ton for mining is very low. 
On account of the length of fiber of this ashestos—occasionally over 
2 feet—and of its perfect fibrous condition, attempts are constantly 
being made to utilize the mineral on a large scale for commercial pur- 
poses. The lack of strength of its fibers, however, prevents its being 
used in any very large quantity, and the demand for this amphibole 
variety is consequently small, being for those purposes where strength 
of fiber is not an essential quality. 
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The chrysotile asbestos is always found in serpentine rocks, and 
does not occur in any regular vein formation, but as seams of varying 
width, which pinch out and widen, sometimes clustering together and 
again occurring sparingly, so that it is necessary to mine from 30 to 90 
tons of the rock to obtain one ton of asbestos. "The strength of fiber 
of this asbestos is sufficient to permit its being woven and spun like 
wool or cotton. 

Nearly all of the asbestos mined in the United States is of the amphi- 
bole variety, which is obtained from near New Hartford, Conn., from 
Sall Mountain, Georgia, and from near Bedford City, Bedford County, 
Va. Small quantities of chrysotile asbestos have been mined at Dal- 
ton, Mass., and in the Grand Canyon, Arizona. 

No new deposits were reported during 1904, and all the mining and 
development work was confined to the known localities. On account 
of the quantity of the asbestos exposed and of its quality, the deposits 
in the Grand Canyon, Arizona, are attractive. The mechanical diffi- 
culties to be overcome in transportation are great, but not insuper- 
able. A short description of these deposits follows: 


GRAND CANYON ASBESTOS DEPOSITS, ARIZONA. 


The asbestos deposits in the Grand Canyon of the Colorado River, 
Arizona, belong to the Hance Asbestos Mining Company of New York 
City, and are located in the Grand Canyon mining district, Coconino 
County, Ariz., on the north side of the Colorado River, about 70 
miles a little west of north of Flagstaff, the county seat. The 
deposits are near the bottom of the Grand Canyon, about 4,900 feet 
below the rim, with a portion of the property rising to about 1,500 
feet above the river. The nearest point on the railroad is Grand 
Canyon at the terminus of the Grand Canyon Railroad, which con- 
nects at Williams, a distancc of 63 miles, with the main line of the 
Sante Fe Railroad. There is a good wagon road from Grand Canyon 
Station to the head of Grand View and Red Canyon trails, which 
lead from the rim to the bottom of the canyon and are 14 and 19 
miles, respectively, from Grand Canyon Station. Both these trails 
are in good condition, and pack trains could carry from 80 to 100 
pounds per burro or from 175 to 210 pounds per mule. Grand View, 
a United States post-office, is on the rim between the two trails. 

The only present means of crossing the river to the asbestos 
deposits, which are on the north side, is by rowboat. With the 
installation, however, of a cable and an aerial tramway from the south 
to the north bank, at an elevation of approximately 1.200 feet above 
the river, the distance from the rim to the crossing point of the river 
would be reduced from three to five miles and there would also be 
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1,200 feet less of climbing. The property extends for a distance of 
about 9,000 feet down the river from the crossing point. 

The rocks of the district in which the asbestos occurs consist of the 
Algonkian series of sedimentary rocks, lying unconformably beneath 
the Cambrian and the Carboniferous sedimentary rocks,"which extend 
above them from 3,200 to 4,000 feet. Beneath the Algonkian sedimen- 
tary rocks are the Archean series, consisting of granites and gneisses, 
cutting which are numerous pegmatitic dikes. Between these two lat- 
ter series of rocks there is a dike of basaltic rock which penetrates in 
some cases the strata of the Algonkian sediments, and is separated 
from the igneous rocks below by a strata of conglomerate which is 
very constant. Occasionally, however, this basaltic rock is in direct 
contact with the igneous rock below. "These rocks dip at an angle of 
about 19? to 15? toward the east, and have a general strike of about 
N. 209 W. "They also pitch about 10? toward the north. They are cut 
out by the Tonto sandstone of the Cambrian series at an elevation of 
about 1,400 feet just west of claim 15. From this point they dip 
uniformly toward the east and disappear under the river at a distance 
of from 10,000 to 10,100 feet. Within this distance these rocks are 
faulted four times, the displacement being from 10 to 50 feet; the 
faults are normal. 

This basaltic dike has broken through the strata of the sediments (in 
some cases breaking off and inclosing within itself masses of some of 
these sedimentary rocks), and small dikes of similar rock were observed 
cutting across the strata at two other points, one a third of a mile 
farther up the canyon and directly across the river from the north of 
Red Canyon Creek and the other 1 mile up Red Canyon and on its 
western wall. This basaltic dike is from 30 to TO feet in thickness, 
and along its contact with the sedimentary rocks, whether they are 
above or below or included within this rock, it is more or less altered 
to serpentine. In some instances where the seams of the basaltic dike 
have penetrated into the strata of the sedimentary rocks, they are 
completely altered to serpentine, and it is in association with these 
serpentinized areas of the basaltic rock that the asbestos is found. In 
some instances the basaltic rock is in contact with shales, and when 
this is the case there has been little or no serpentine formed. In most 
cases, however, the basalt is in contact with limestone, and then the 
serpentine areas are very constant, although they are only from a few 
inches to 18 inches and, in very rare cases, to 24 inches in thickness. 
The chrysotile asbestos is found only in those areas of the basaltic rock 
that have been serpentinized. As has been stated, these areas are 
almost constant for the whole 9,000 feet of the claims, although the 
asbestos varies very widely in length of fiber and in quality. 

One noticeable exception to the usual occurrence of asbestos is the 
regularity of the seams. In some instances they are constant for a 
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distance of 150 feet or more. Another difference is that instead of 
a thick mass of serpentine containing numerous seams of asbestos, 
the Grand Canyon deposit is a thin body of serpentine with but two 
or three prominent seams, which are, however, regular and nearly 
constant. 

Most of the development work has been done near the western end 
of the property on what is known as Claim 14 or Wool Claim. The 
asbestos deposits have been developed at different points on this claim, 
following three different seams or zones of serpentine, which are in con- 
tact with three distinct layers of limestone. Openings were made on 
the upper and lower contact of a middle seam of basaltic rock and on the 
extreme upper contact. At the middle opening a tunnel has been run 
for a distance of about 75 feet in a direction N. 10° E. following the 
pitch of the rock, which is about 10° N. From this tunnel cross cuts 
have been driven and there has been considerable stoping. Just to 
the north of the mouth of the tunnel a quarry face has been opened for 
a distance of 126 feet in length and 20 feet in height, which exposed 
asbestos for a small area near the bottom of the face of the quarry. 
The asbestos seams, as exposed in the quarry and in the underground 
workings, vary considerably in width, widening, and pinching, and 
sometimes splitting üp into a number of seams in like manner as has 
been observed in all deposits of chrysotile asbestos. The quality of 
the asbestos is exceptionally good and equal to the Canadian. "This 
claim lies about 1,300 feet above the level of the river. 

The next point at which there has been considerable development 
work is near the center of the property on Claim 8. The deposit 
on this claim has been developed extensively by means of quarrying, 
and the asbestos is exposed for a distance of about 160 feet. Asbes- 
tos of splendid quality, ranging from three-quarters to one and one- 
half inches in length, has been obtained from this claim. One pecu- 
liar quality of this asbestos is the beautiful golden color which it 
assumes in the massive specimens, although the individual fibers are 
pure white and very silky. In the mass it is almost transparent. 

The third point at which there has been considerable development 
work is near the eastern end of the property, where & quarry face 
about 25 feet in length has been opened from which two tunnels, one 
about 10 and the other about 20 feet long, have been drifted on the 
asbestos seam. Some of the asbestos fiber from this claim was 3 
inches in length, but it is not of as good quality as that obtained from 
Claim 14 and Claim 8. 

Although this property is located at the bottom of the Grand 
Canyon, thus making the cost of transportation of the asbestos to 
the railroad very high, still there are no mechanical problems in con- 
nection with the mining and the transportation of this asbestos that 
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can not be readily overcome when it has been definitely and posi- 
tively determined tbat there is a sufficient quantity of the asbestos to 
warrant the outlay necessary. The quality of the asbestos, which is 
of the best, is a practical guarantee of a constant demand for any of 
the material that may be mined. 


PRODUCTION. 


The production of asbestos in the United States in 1904 was consid 
erably in excess of that of 1903, and was obtained principally from 
the deposits in Georgia and Virginia, with a sinall quantity from Mas- 
sachusetts. The total quantity amounted to 1,480 short tons, valued 
at $25,740, an average value of about $17.40 per ton. This produc- 
tion is an increase of 593 tons in quantity and of $8,980 in value as 
compared with that of 1903, which amounted to 887 short tons, valued 
at $16,760. The relatively small increase in value as compared with 
the increase in tonnage is due to the smaller production of chrysotile 
asbestos in 1904 as compared with the production of 1903. With the 
exception of the small quantity of chrysotile asbestos from Massa. 
chusetts, the production of 1904 was all of the amphibole variety. 
The output in 1904 is the largest quantity that has ever been produced 
in the United States in a single year, the next largest being in the 
year 1882, when the output was 1,200 tons, valued at $36,000. 

The following table shows the production of asbestos in the United 
States and its value since 1880: 


Annual production of asbestos in the United States, 1880-1904. 
| 


Year. Quantity. | Value. Year. Quantity. | Value. 

Short tone. | Short tons. 
do daa de | 150] $4,312 | C MNT TETTE 50 $2,500 
O EEA AE 200 7,000 | 1894 OTEA 325 4, 463 
A ene 1,200 | 36,000 || 1895 ............-. esses 795 13, 525 
[o PEERS 1,000 | 30,000 | 1896 ........ esses seeeesee 504 6,100 
A EAO TAS, 1,000 | 30,000 |; 1897 ...........- eene 580 6, 450 
TEC ide A 300 9, 000 | MTS NENNEN PENES 605 10, 300 
JR LLL I LII e Di tus 200 6,000 || 1899 ............-- esee 681 11, 740 
AN 150 4,500 | 1900 .........- sese 1, 054 16,310 
is 100 3,000 || 1901 ....ooooooococcccococacos 747 13, 498 
DT A NER 30 SO AO no 1, 005 16, 200 
A. 71 4,560 || 1903 ...... Lesern nene 887 16, 760 
A E NE 66 9,960 || 1904.0... cece cece ee eees 1, 480 25,740 
1899. a OS 104 6, 416 


When the figures of this table are compared with those of the fol- 
lowing, which gives the value of the imports of asbestos into the 
United States, it will be seen how very small is this home production 
and how important it is to obtain in this country a supply of the 
chrysotile asbestos. 
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IMPORTS. 


Nearly all of the asbestos imported into the United States is obtained 
from the Canadian deposits and is of the chrysotile variety. The 
value of the asbestos imported into the United States since 1869 is 
given in the following table: 


Value of asbestos imported and entered for consumption in the United States, 1869-1904. 


Unmanu- Manufac- Total. 


Unmanu- |Manufac- 
factured. | tured. Total. 


Year ending— Yearending— | factured.| tured 


| ee] —— 


December 31— 


June 30— | 
A CIO $310 $310 ee $140, 264 $581 | $140, 845 
| ee | casal 7 7 00. ROGAR 168, 584 8,126 | 176,710 
AE, A 12 12 A 254,239 | 9,154 | 263,393 
o A AA ES A A 252,557 | 5,342 | 257,899 
E s es iT NR 18 o MESA 359,589 | — 4,872 | 358, 461 
Mo cacao dd 1,7 8 AA 152 DLL e 262,433 | 7,209! 269,642 
a EN 4,706 | 1,077 | 5,783 ces 175,602 | 9,403 | 185,005 
DR RAMO es 5, 485 396 | 5,881 B TA 240,029 | 15,989 | 256,018 
T e NOPR 1,671 | 150| 3,21 M BORA 225,147 | 19,731 | 214,878 
o AIN 3, 536 372 | 3,908 cs ..| 229,084 | 5,778 | 234,857 
Es PON 3,204 | 4,624 | 7,828 E US 263,640 | 4,624 | 268,264 
AR CN. o soos 9, 736 en 287,636 | 12,897 | 300,533 
ss cando 27,717 69| 27,786 E 303,119 | 8,949 | 312,068 
O 15, 235 504 | 15,739 A 331,796 | 24,155 | 355,951 
A | 24, 369 243 | 24,612 >> A 667,087 | 24,741 | 691,828 
AE | 48,755 | 1,185 | 49,940 |^ MM 729,421 | 33,011 | 762,432 

December 31— | 1908... es 657, 269 32,058 | 689,327 
T E EAA 73, 026 617 | 73,643 | RO 700,572 | 51,290 | 751,862 
O | 134, 193 932 | 135,125 | 


As is seen from these two tables, the value of the asbestos imported 
into the United States in 1904, as compared with the home production, 
was as $151,862 is to $25,740, the value of the home production being 
about 3.4 per cent of the imports. The demand for an asbestos fiber 
of length sufficient for it to be used in spinning is really greater than 
the supply, though the supply of the short fiber readily keeps up with 
the demand. 
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PRODUCTION OF CANADIAN ASBESTOS. 


As most of this importation of asbestos into the United States is 
from Canada, there is given in the following table the production of 
this mineral in that country: 


Annual production of asbestos in Canada, 1879-1904. 


Year. Quantity. | Value. Year. | Quantity. Value. 
Short tons. Short tons. 

DBO eee ree obit etree eee 300 $19, 500 11 1899 eee ke Vy we vex 6, 042 $388, 462 
10 PERRO pe 380 24, 100 || 1803. cara de 6, 473 313, 806 
JR O ise cH 540 35, 100^ CIBUM eroe gea zex d VERE ES ERE 7,630 420, 825 
rr ido BIO | — 52,650 || 1895.22... eee 8,756 | — 368,175 
ABSS A sau p PS 955 68,750 || 1896. .... 0.2. eee eee eee eee 12, 250 429, 856 
a A leee este Puer 1,141 75, 079 | | IS aw bd ue been bt Bee ae a 30, 442 415, 368 
ju AAA ys 2, 410 142, 441; 1898. ao oo a a23, 785 486, 227 
ISo 1 Lis blew ewe ise T Rs 3, 458 206, 251 | AAA terest a 25, 536 485, 849 
15S doeet suere en tae 4,619 226, 976 | A eset RR ERE a 30, 641 763, 431 
o A RM 4,404 | 255,007 | E AA a 38,079 | 1,186, 434 
TM ——— H—— cas 6,113 426,504. 1 1903 oe sa ERE rede ERR | b 40, 416 1,148,319 
1390.52... oz RET AT ENS 9,860 | 1,260, 240 || 1908. ...oooo.omoommoomnooo.o. e 42, 328 904, 852 
ISU p uos sd par e E UN ee 9, 279 999,978 171904... ook o IR Re | d 48, 646 1,180, 244 

a Including asbestic. c Including 10,548 tons of asbestic. 

b Including 10,197 tons of asbetic. d Including 13,011 tons of asbestic. 


This table shows a decided increase in quantity and value of the 
production of Canadian asbestos in 1904 as compared with that of 1903. 
The output, 48,646 short tons, is the largest on record, and the value, 
$1,180,244, has been exceeded only by the value of the output of 1901. 


FLINT AND FELDSPAR. 


- 


By HEINRICH RIES. 


FLINT. 
PRODUCTION. 


The production of flint or quartz in 1904 amounted to 41,490 short 
tons of crude flint, valued at $28,890, and 10,780 short tons of ground 
flint, valued at $71,700, a total of 52,270 short tons, valuea at $100,590. 
This is a decrease from 1903, as a number of quarries were idle. The 
produetion for 1904 is given in the following table, the value of the 
crude material being that given at the mines, and the value of the 
refined that given at the mills. "This is included only in the cases 
where the firm mining the flint grinds its own material. 


Production of flint in the United States in 1904, by States. 


| Crude. Refined. 
State. [uu a A DURER 
| Quantity. | Value. | Quantity. | Value. 
Short tons. Short tons. 
Connecticut cise A SUMUS EQ EIS EXER) (a) (a) (a) | (a) 
MM o taco DN os ha | 33,371 | $15,458 6,524 ' $44,100 
NOT OR Kine, news 3 atk T" —-—-—————— (a) A tsb Er inea 
North CArOlNA.......c0cecececcececcececccecceccccensceees (by Oe TENER nee 
A O | 8,119 | 18,432 4, 256 27, 600 
TOI. iade edade d hes LAS tae ELS Cp P urs | 41, 490 28, 890 10, 750 | 71, 700 
a Included under Pennsylvania. b Included under Maryland. 


These figures do not represent the entire quantity of flint consumed 
annually in the United States, for much is imported from Europe in 
the form of rolled flints. The value of flints and flint stone unground 
imported in 1904 was $94,703, 
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The production of flint from 1892 to 1904 was as follows: 


Production of flint in the United States, 1892-1904. 


Crude, Ground. Total. 
Yenr. —-- —————— A ÓM———————— 

Quantity.| Value. ¡Quantity.| Value. |Quantity.| Value. 

Short tons. Short tons. Short tons. 
TOD ass A EE iis Oc a22,400 | $80,000 |........... uro ca de 22, 400 $80, 000 
1893... 0. cece cceccccceeccecccecccececees 33,231! 63,792 |..........- OEA 33, 231 63,792 
A A E E 42,560 | 319,200 l......ooo.. eer 42, 560 319, 200 
A ETHER AN a13,747 | 21,038 | FRU AMD 13,747 21, 088 
E a E 412,458 | 24,220 |........... NNNM 12, 458 24, 226 
S Sa ee POE CR RR a13,466 , 26,227 | dnd EE here 13, 466 26, 27 
IL —"—— dca — erase «21,425 | 42,670 |........... eue 21, 425 42,670 
1890,55 4s aes steak dog ictus «29,852 | 180,345 |........... | tai 29, R52 180, 345 
E A A A chon: 18, 611 34,553 13,884 | $51,798 32, 495 86,351 
190 cts o tete esie deste aDis 16, 777 | 30, 602 17,643 | 118,605 34, 420 149, 297 
A A nva passo LUE 20,295 ; 35,046 16,070 | 109,163 36, 365 141, 209 
1908: eie eut E E E T E 40,046 | 38,736 15,187 | 118,211 55,233 | — 156,947 
VO a e cas 41,490 | 28,890 


10, 780 71,700 52, 270 | 100, 590 


| | 


a Includes both crude and ground, 


FELDSPAR. 
PRODUCTION. 


The production of feldspar in 1904 amounted to 19,413 short tons 
of crude feldspar, valued at $66,714, and 25,775 short tons of ground 
feldspar, valued at $199,612, a total of 45,188 short tons, valued at 
$266,326. This is an increase in quantity of 3,297 short tons, and in 
value of $9,593, as compared with the output for 1903. It will be 
noticed that a smaller percentage of the total 1904 production was 
reported as being sold in ground form and a larger quantity as being 
sold in crude form. 

The figures of production given for 1904 do not show the entire 
quantity of feldspar consumed in this country annually, for some is 
imported from Canada. 

The production for 1904 is given below, the value of the crude mate- 
rial being that given at the mines, and the value of the refined that 
given at the mills when ground by the firm owning the mine. 


Production of feldspar in the United States in 1904, by States. 


Crude. | Refined. 
State. SSS == 
Quantity. | Value. | Quantity. | Value. 
Short tons. Short tona. 
CONTEC lubina da 2, 163 $6, 274 8, 456 $63, 228 
Maine ia ri ai (a) (a) (a) | (a) 
Maryland vic ada ——— E 13, 492 90, 670 (b) (b) 
NGW Y A EAN T E EE | (b) (5) | (b) | (b) 
Ponnsylvania.........0-.ccececcececeececececcececeececces | 3,758 | 9,770! — 17,819| 196,994 
T NOD E RERO REUS |  19413| 66,714 | 25,775 | 199, 612 


aIneluded under Connecticut. 


b Included under Pennsylvania. 
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The production of feldspar from 1892 to 1904 is given in the follow- 
ing table. The figures since 1895 represent statistics collected directly 
by the United States Geological Survey, and are more approximately 
correct than those for preceding years. 


Production of feldspar, 1892-1904. 


Crude. Ground. Total. 
Year. AA A _ | _  _——_ 
Quantity. | Value. [Quantity.| Value. |Quantity.| Value. 
Short tons. | Short tons. Short tons. 
TROD pe Cosas CON OPUS Ea 216,800 | $75,000 |...........|.........- 16,800 | $75,000 
S SEN RTT a20,578 | 68,307 |.........-.]..- ee es- 20,578 68, 307 
A DEN a19,264 | 167,000 |...........].......--- 19,264 | 167,000 
180 s Dons A DER D ED EP Mud a8,593 | 30,000 |........-..]..--.----- 8,523 30, 000 
A A E dedic x dm | 210,203 | 85,200 |...........l.....----- 10, 203 35, 200 
ts eos io a12,516 | 48,100 |...........]....-....- 12,516 43, 100 
E A A E | 413,440 | 32,395 |...........]......---- 13,440 32, 395 
O 224,902 | 211,545 |.........-.].-.------- 24,202 | 211,545 
2000 ade | 1,787 7,259 23,034 | $173, 712 24,821 | 180,971 
40 ON Denia 9,960 | 21,699 24,781 | 198,753 34,741 | 220,422 
WOU? A st A 21,870 | 55,501 28,417 | 194,923 45,987 | 250,424 
(lio INR 13,432 | 51,036 28,459 | 205,697 41,891 | 256,733 
I PEERS RI ER 19,413 | 66,714 25,775 | 199,612 45,188 | 266,326 


aIncludes both crude and ground. 


DEVELOPMENTS. 


The feldspar deposits north of Wausau, Wis., still remain undevel- 
oped; there is undoubtedly a large quantity of the material available. 


Digitized by Google 


GLASS SAND AND OTHER SAND. 


By A. T. Coons. 


PRODUCTION. 


In 1902 and 1908 the value of sand crushed from sandstone and used 
for glass sand, which had previously been included in the figures given 
for stone, was separated, and, including other sand mined for glass 
manufacture, was published as a separate report from that on stone. 
In collecting the figures for these years a considerable value for sand 
used for molding, building, grinding and cutting glass, for sawing 
stone, for filtration purposes, etc., was ascertained; and in 1904, in 
addition to the figures for glass sand, the figures for molding sand have 
been secured, and also for & large quantity of sand used for building 
purposes, as well as for small quantities used for the various other 
purposes enumerated. 

The total output of sand in the United States in 1904, as reported 
to this office, was 10,679,728 short tons, valued at $5,748,099. 

The glass sand increased in production from 823,044 short tons in 
1903 to 858,719 short tons in 1904, an increase in quantity of 35,675 
tons, with a decrease in value from $355,828 in 1903 to $796,492 in 
1904, a decrease of $59,330. 

The molding sand produced in 1904 was reported as 3,439,214 short 
tons, valued at $2,125,370, and the building sand as 4,501,467 short 
tons, valued at $1,783,749. 

The remainder of the output was furnace, fire, and engine sand, and 
sand for other purposes, such as filtration, grinding and cutting glass, 
grinding stone, etc. 

The following tables show the value of sand produced in 1903 and 
1904, by States, the table for 1903 giving the value of glass sand and 
of the comparatively small quantity of other sand, and the table for 
1904 showing the figures for glass sand, molding sand, a close approxi- 
mation of the building sand, and of the sand for other uses: 

1147 


1148 


MINERAL RESOURCES. 


Production of glass sand and of other sand in the United States in 1903 and 1904, by States. 


New Jersey ............. 
New York............... 


(Short tons.] 
1908. 


Engine sand. Furnace sand. 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 


m —MÀM——M— aM ( — Án | ———ÁMÓ e —MX | ———— o eae 


Glass sand. 


State. 


New Jersey ............. 
New York............... 


escc».c9et022|2s5veceneccóccos]ccc2o9eíccec| o 2cceccoe2|* 2 222f 
ao n.e.ne. e.eosioon ens annrna [o oonsnnanoj| o nnocsncorsnanoc[|.o ome... nn. 
e... e... ono. 


... e... noo» 


Total. .coccónqin casa eco... eeece 


is 6,075 35:225. A E PA EEE E 
a 4,500 AAA A AO, A 
EET 255,440 | 158,717 15, 630 $3, 709 61, 365 $65, 740 
a 12, 013 8.90] A A A EAE [sess E A Rd 
MER 20:900 A A A A 
a 8, 912 12, BA A A A RR se Re 
— à 82, 232 46, 914 8, 500 2, 650 57, 840 81, 920 
TEE 19, 720 14,506 |.........- PA 56, 440 41, 039 
DO 6, 500 5,275 1, 000 1, 700 2, 500 8, 125 
EA 89, 603 57,401 7,837 10, 553 130, 229 134, 131 
Soiree Lc 801,625 | 415,714 72,440.| 66,481 41, 662 40, 034 
aras 65,524 | 107,601 8, 831 7,125 eee] 
DS 823,044 ¡ 855, 828 114, 288 92, 118 850, 036 806, 989 
Building sand. Other uses. Total. 


Value. | Quantity. | Value. Quantity. ! Value. 


$27, 837 162,813 | $94, 833 562, 493 315, 836 
108,000 | 83,200 pe 92, 193 


VIE 1,472 1,000 750 23,700 | 20,812 
A E. Ne tect 5,571 | 14,578 14.489 , — 82,420 
MUSS 11,600 58,111 | $83,052 | 298,683 | 126,036 
docs 8,250 34,683 | 22,156 | 188,843, 85,951 
ie 5, 660 19,800 | 10,608 37,600 : 26,368 
"OPNS 1, 906 94,366 | 95,754 | 276,574 | 299,745 
MEME 61,149 | — 128,362 | 118,518 627,151 | 701,896 


4, 269 1,911 1,383 | 
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Production of glass sand and of other sand in the United States in 1903 and 1904, by States— 


Continued. 
1904. 
Glass sand. Molding sand. Engine sand. Fire sand. 

e bin Value. | Quantity. Value. bir Value. bro Value. 
PL s o revenus Piera e CER MIA | 88,675 $30 rues es eq A exsdau As 
Arkansas .....2..0.0-cceeleeececceclececeeees 4,498 2,382 | 3,000] $1,500 ........... sss. 
California................ 9,091 | $11,614 | 6,150 4,600 | 19,339 | 4,733 .........].... s. 
SORT MAMMA MN NUS 1,74 | 6,011 |... eene O et 
COnnechiCu tcc: iere A DA E ' 2, 002 4: MO A rx | ie deans safe cane 
bDelawüfe AAA eee NS DRESS MET 80 40 PPP AA A AS 
GOOTRIW ici 3,600 | 3,600: 78,386 20,403 A O a CA 
SR E A A A A A A de 
o A A 219, 784 | 143, 954 574, 488 363, 090 8, 250 2,120 7,000 | $2,200 
Indiana.................. 3, 860 2, 715 170, 145 61,246. A A ERE E elec etus 
A A Raw 6, 224 [NI A A 81 25 
KetntuckV A A UM E E E 386, 330 222, 542 7,750 4, 400 |......... HM 
Maryland ................ 24,081 28,281. 600 900 | 10,000 | 4,000 150 | 162 
Massachusetts ........... 8,292 | 16,590 12, 960 1; 000" lo vss A ences e uri on UE 
Michigüii-: A. A eae eds NE CUN v. e Moe p E race: 
NOAA ep AS 9,972 9g. 999 A A uie Eavomer DL a 
Mississippi AA O lack tous 245 DAO AN A A NR 
Missouri ................. 121,629 ¡ 68,503 57, 835 31,519 | 93,750 | 22,500 6, 200 3,015 
New Jersey .............. 51,850 | 36,284 263,811 161,032 |........- Nara 74,237 , 46,865 
New York................ 3,720 3,676 320, 825 262, 997 9, 848 5,631 5,700 , 5,050 
OO tera 43,930 ¡ 32,061 484, 090 877,187 | 25,872 | 12,870 21,652 | 15, 429 
Pennsylvania ............ 294,333 | 346, 370 625, 064 369,381 | 70,667 | 63,521 | 58,251 | 57,275 
Tennessee................ 80 160 20, 468 13, 186 6,472 8, 045 125 | 30 
TOXHNI.II04o22 10s es ER bete xen S o Seeuesass 9, 958 6/483 A sex estis eue E 
Virginias A A 64, 313 30, 943 | -3,600 1,900. A servants 
Washington.............. OP MR 1, 300 A A. DRE OT 
West Virginia............ 74,469 | 102, 684 17, 607 ` 8,638 7,310 £,3HU aedes ees 
M'ISCODSII ua al cade 93, 585 26,478 |...... iov PA A ee E 
Other Statesa............ pepe 2,725 RI AAA A | A A 
Total... A ' 858,719 | 796, 492 | 3,439,214 | 2,125,370 | 265,358 | 123,430 | 173,346 | 130,051 


aIncludes small production from Florida, Louisiana, Maine, North Carolina, Oklahoma, South 
Carolina, Utah, and Vermont. 
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Production of ylass sand and of other sand in the United States in 1908 and 1904, hy States— 


Continued. 
1904—Continued. 
Furnace sand. Building sand. Other sand. Total. 
State. Quan- S . | : " Tn : 
tity. alue. poet Value. |Quantity.| Value. ¡Quantity! Value. 
| | a ] 

Alabama.. eese A sedute 64,400 $16,615 |..........]......... 153,075 , $53,199 
ATKHDRBAN. LL csse eee | — sra | 19,355 5, 630 1,620 $810 19,500; 10,322 
California .....ooooocococlocinnc... i APTE 1,591 1,736 |...... e]. --- ee 36, 171 22, 683 
Colorado .......... uum 1,000 $850 12, 840 5, 015 A EE 25,574 12,536 
Connecticut.. osea A crap ees 9, 360 0:090 eee ttu lees eed Es 11,362! 6,575 
Delaware ........--.-.-- 1,070 | 1,220 | EE A A BONO 1, 150 ]. 260 
Gea pl A A | 31,245! 4,149 150 150 88,381 38, 362 
Hiwa A semet e aa NCMO 2,495 | 8,708 | 2, 895 8, 708 
llinois............. uses. 37,360 | 17,551 | 335, 461 | 149,911 | 21,328 | 11,9 | 1,206,671 ! 659,740 
A ea erti EE 177, 338 | 62,395 | 275,750] 79.773 627,093 | 209, 150 
(coca | 31) 25 3,761) 1,745 | 120 90, 10,167, 6,782 
Kentucky............... | 10,000 ' 6,400 211,290 | 78,675 16,980 | 11,500 | 632,350; 323,517 
Maryland A AA 100,550 | 79,175 — 41,000 | 106,750 | 176,381. 219,265 
Massnehuüusetts 0.0.0.2... . 0c. ce eran 44,717 24, 259 5, 990 13,125 711,519 | 61,074 
Michigan ......... nom mE 69,656 |  30,89N Lo... eee eee 236,503 , 107,197 
mg que" 34, 500 EA ee seas 44,472 | 24,028 
Mississippi ......... sse Gal ene at 4,900] 493 .........]......... 4,745 | 5,118 
Missouri... | 10,400 4,900 1,352,427 | 425,982 — 290,47 — 95,190 | 1,933,085 ¡ 651,609 
New Jersey......... sees. 1,716 | 429 | 312,680 | 119,846 | 44,948 — 12,006 | 749,242 ie 76, 462 
New York............... 8,965 , 3,657 | 122,255 | 49,119 162,427 52,9567 | 633,740 | 382,697 
ON 2 ce NP 44,642 | 41,165 | 234,730 | 84,937 | 12,718 10,787 , 867,134 ' 574,436 
Pennsylvania ........... 11,788 | 9,261 | 740,111 270,850) 334,524 164,906 | 2,137,738 !1, 280, 594 
A A IL eees 98, 975 86,125 1, 200 | 600 127,320 103,116 
IET A A eL 148, 000 TA AA eee heed 157,958 74,583 
A arse tud E 267,264 | 123,812 4,357 — 3,482 | 339, 534 | 160. 067 
O oo oooio. oa00an0n: E A ads cd e ts Secure (0 30 2,0 
West Virginia...... 000. coconcoco cooocooo 89, 916 | 39, 556 | 1.588 — 1,216: 190,590 | 159, 401 
Wisconsin..........eesi e eee eee I 39,333 , 24,200 92,750 129,000 185,068 , 179,678 
Other Statesa........... | DNA ECT (018 546 | 3,900 | 975 7,807 | 3, 125 

Totál eee. | 126, 972 | 85, 458 4 501, 467 1, 783,749 | 314, 652 | 703, 549 10, 679, 728 5, 748, 009 


aIncludes small production —— Florida, Louisiana, Maine; North Carolina, Oklahoma, South 
Carolina, Utah, and Vermont. 


VALUE. 


The value of the sand varies greatly, according to purity, amount 
of work necessary to prepare it for use, distance from point of ship- 
ment or consumption, use to which it is put, etc. The values given 
in this report are as nearly as possible those obtained for sand ready 
for use, free on board at point of shipment. In the tables given sand 
is included varying in value from 8 cents to $6 per ton, the average 
price being about 50 cents. 

In the case of many small foundries or where sand of no particular 
quality is desired for rough casting the sand is often obtained close to 
the foundry of quality sufficient to answer all purposes, there being 
no value for the sand other than the expense incurred in loading and 
hauling it to the foundry. 
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GLASS SAND. 


The manufacture of glass requires a purer sand than that used for 
any other purpose, and glass sand is therefore higher priced than other 
sands. The chief impurities are iron, alumina, and clay, which color 
the glass or give ita cloudy appearance. These impurities are removed 
by washing and sometimes, in the case: of iron, with a magnet. The 
purity of the sand used is regulated by the quality of the glass desired. 
Glass sand is mined in more or less pure state from deposits of sand, 
and it is also obtained as a rock easily disintegrated when exposed to 
the air, or from hard sandstones, which have to be crushed before being 
used. Glass sand is mined chiefly in Pennsylvania, Illinois, and West 
Virginia, although Missouri and Ohio have a considerable production. 

A considerable amount of foreign sand is also used in this country 
for the manufacture of glass. 


MOLDING SAND. 


Sand plays a most important part in the manufacture of castings, 
and a knowledge of the composition of the mold and of the part the 
different ingredients play is of value both to the foundryman and to 
the sand producer. 

The chief function a mold performs in making a good casting is to 
resist the pressure of the molten liquid in all directions and yet to 
allow air and any gas formed in the mold to escape freely during the 
process of running in the liquid. It must give a good surface and not 
stick to the cast. There must be no reaction between the molten 
metal and the mold, nor must the mold be affected by the high tem- 
perature of the liquid. Metallic oxides and lime or lime carbonate in 
the mold impair its refractory properties and, decomposing, form bub- 
bles, or, vitrifying, adhere to the cast. 

Molding sand or sands employed in making molds when metal molds 
are not used in casting vary greatly in quality and in value. They are 
used in molding all classes of gray iron, malleable iron, steel, cores, 
fine brass, and bronze castings, etc. 

The sand required for these uses has decided characteristics accord- 
ing to the purpose of its use; but all sands to be of value must pos- 
sess certain qualities of refractoriness, enabling them to withstand the 
heat of the molten metal without burning up, shrinking, or disente- 
grating. 

The ingredient in sand giving the quality of refractoriness is silica, 
and a sand is said to be ‘‘fat” or “lean” according to the amount of 
silica it contains. 

Lime and alkalis decrease the refractoriness by causing decompo- 
sition and disintegration, and clav, although refractory, bakes at a 
high temperature and causes shrinkage. 
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The sand must have tenacity, enabling it to take the shape of the 
mold and to retain this shape under the weight of the metal. Another 
necessary feature is that the mold must also crumble when the cast is 
removed and allow the material to be used as a mold again. "The sand 
in the mold, if properly treated, may be used repeatedly, especially 
with the addition of some fresh sand. 

The porosity of the sand is also an important feature. When the 
sand is pressed in the mold and shaped like the pattern it must still 
be sufficiently porous to enable the gases from the hot liquid to escape, 
and yet the pores must not be so large as to allow any of the metal to 
enter them. The porosity is dependent on the size of the sand grains 
and on the binder used in shaping up the sand in the molds. Too 
much water must be avoided in tempering the sand, otherwise the 
escaping-steam when the hot material is poured into the miold is liable 
to give trouble, unless the porosity of the sand enables it to be 
carried off. 

In case the sand contains a clayey binder it will become less porous 
at a high temperature on account of the baking of the clay, and an 
organic binder will burn out and the mold will become too porous. 
To secure good results the particles of sand should be rough and angu- 
lar, and not smooth and round. The grains should be as uniform as 
possible and free from dust. The size of the grains depends upon the 
kind of work for which the sand is to be used, their fineness ór coarse- 
ness also affecting the porosity. 

The sand should be free from carbonates which decompose, or from 
any material which would disintegrate the sand. 

For heavy pieces of work sand containing a clayey binder is used, 
the shrinkage making cracks which allow the vapor to pass off. 

In work where loam is used, the material shrinks very much, and 
organic matter is added to counteract the shrinkage and to make the 
material porous. 

In almost all cases the sand from various localities is different, and 
the success of & casting depends upon previous tests of the sand to 
determine its action under great heat and thereby to learn what mate- 
rials should be added, if any, to give the best results. 

In some countries, and to a small extent in this country, artificial 
sand is made by mixing clayey sand, alluvial sand, and sand from 
sandstone, driving the moisture from the first sands, and then grind- 
ing the three together. 

The mold is usually prepared in two boxes which fasten together 
when in use, each box containing about half the pattern; a layer of dust, 
or of some fine dry material, is dusted on the surface between the two 
parts of the mold. The mold is formed by pressing the pattern, which 
is usually wooden and very exact, into the sand, and then removing it 
when the impression is made. If it is desired that the casting have a 
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smooth finish, the surface of the mold is dusted with a layer of char- 
coal dust in fine castings, and of fine coal in heavier castings. These 
materials ignite in the presence of the hot liquid and form a thin layer 
of gas between the mold and the casting and thus, by preventing the 
liquid from pressing into the mold, give the casting a smooth surface. 

If the casting is to have holes, spaces are made by putting cores 
into the mold. This core sand is, when the core is short, usually 
loam or very clayey sand; sometimes, however, it is rock sand; but 
longer cores require sand of more porosity. . 

Generally, molding sand occurs in more or less thin beds overlain 
by thin soil, which is easily stripped and the material easily mined. In 
many instances dealers take out the sand and either pay a royalty of 
from 6 to 15 cents per ton, or pay a fixed sum for all the sand in a 
stated mine or pit. Sometimes the owner of the sand markets it him- 
self, but most of it is sold through the dealers. The value of the sand 
free on board at point of shipment ranges from 35 cents to $2 or $3 
per ton, the cheapest sand being used for rough casting and small 
cores, and the highest priced sand for fine brass and bronze castings, 
the average price, however, being from 50 to 75 cents per short ton. 

The largest part of the molding sand mined in the United States 
comes from Ohio, Pennsylvania, and Illinois, in the order named as 
. regards value of output, New York, Kentucky, and New Jersey being 
next in rank. Sands from all these States are shipped all over the 
United States and enter into the export trade. Some years ago the 
sand from New York, in Albany County and the Hudson River Valley, 
was one of the chief sands used in the Middle West, but these have 
lately been succeeded by local sands. In Pennsylvania, and especially 
in Ohio, sandstone ground into sand is used for molding, especially for 
steel and core sand. Some beach sand, notably from Lake Michigan, 
New Jersey, and the south shore of Long Island Sound, is used for 
core sand, although most of this goes for building and concrete work. 

Many of the furnaces and foundries on the northern boundary of 
the United States and or the lakes get sand from Canada. 


BUILDING SAND. 


Large quantities of sand dredged from the Ohio, the Mississippi, 
the Tennessee, and the Delaware rivers are washed, dried, and screened 
on board the dredges, and then enter into the enormous quantity of 
sand that is every year consumed in building operations. This includes 
some sand used also in the making of concrete for foundations. Lake 
and beach sands also enter into this trade. More sand is consumed for 
building aud construction work than for any other purpose; and as 
for this purpose no especial purity is required, loamy sand and a mix- 
ture of coarse and tine sand as found in bank being used, this sand is 
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cheaper than any other form of the product. When the sand contains 
much coarse material it is screened, the coarse being used for roads as 
gravel or for the roofs of buildings. 


OTHER USES. 


Filtration sand.—A sand high in silica, free from lime and organic 
matter, thoroughly washed and free from clay, and graded to certain 
standard specifications is necessary for this purpose. The fine sand 
remaining with filtration sand companies as a by-product is used by 
blast furnaces and steel-casting companies. It is also valuable for 
sand-lime brick. Sand dredged from rivers, when washed and rewashed 
and properly graded, is used as filtration sand. 

Fire sand.—Fire sand is the white silica sand, generally ground from 
sandstone, and used for fire purposes by blast furnaces and by open- 
hearth steel and malleable-iron and steel furnaces, for tube welding by 
smelting and refining furnaces, and for ladle and cupola linings, etc. 

Locomotive or engine sand.—This sand is for sanding tracks on 
steam roads and street railways. This requires a hard sand, graded to 
a definite size, which must be washed and dried thoroughly, so that it 
will run through the tube of a sand box freely. 

Other uses. —Very fine-grained silica sand is also used as a filler and 
. for making a hard finish on exposed woodwork, and as a glaze on pot- 
tery and sanitary ware. It is also used in the manufacture of paper 
and wall paper; for filling material for fireproof safes; for fireproofing, 
pottery, and crucibles; and for sanding woodwork, for strikers on 
match boxes, for sandpaper, and for various other purposes. 

Bar sand, dredged from rivers, or a clean sharp pit sand not too 
coarse and with fairly even sized grain, is used for mixing mortar, 
plastering, cement mixing, and finishing, for manufacture of clay 
brick, and in making asphalt paving brick and asphalt paving. 

Coarse, sharp, and hard sand is used in sand-blast machines; in stone 
sawing, polishing, and carving; in stone cleaning; in sand blasting 
rail joints, and in welding rails when already laid. 

A comparatively new and important use for sand is in the making 
of sand-lime brick, which requires a silica sand, rather sharp and free 
from alkalies, thoroughly washed, and of a definite and even-sized 
grain. 
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A detailed report on the molding sands of New York may be found 
in a paper by Mr. E. C. Eckel,? and the New Jersey Geological Sur- 
vey has just published a report on the molding sands of New Jersey.? 


a Eckel, E. C., Twenty-first Rept. State Geologist New York, 1901, p. 93. 
b Kümmel, H. B., and Hamilton, 8. H., Ann. Rept. State Geologist New Jersey, 1904. 
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GRAPHITE. 


By JoserH Hypr PRATT. 


OCCURRENCE. 


Graphite is a mineral that has always attracted considerable interest 
in the mining industry of the United States, on uccount of the many 
uses for which it is adapted and because the large demand for it is only 
partly supplied by the domestic production. The importation of 
graphite varies from eight to fifteen times the domestic production. 
The pure mineral graphite is composed simply of carbon, but is often 
impure from the presence of iron sesquioxide, clay, silica, mica, etc. 
Even the purest forms of graphite, as they are found in nature, will 
yield upon combustion from a fraction of 1 per cent upward in ash. 
Some of the graphite from the Ticonderoga, N. Y., deposits has given 
as low as 0.24 of 1 per cent of ash. This mineral crystallizes in the 
rhombohedral division of the hexagonal system, and, when crystallized, 
is usually in six-sided tabular crystals that are nearly always striated 
and whose faces are indistinct. It is commonly found in embedded, 
foliated masses, or in scaly, slaty, or micaceous masses; occasionally it 
is in granular to compact formation, and at other times it is of a decid- 
edly earthy texture. It has a perfect basal cleavage, similar to a mica, 
and the thin lamin: are flexible, but notelastic. Graphite varies con- 
siderably in specific gravity—from 2.09 to 2.23—according to the 
amount of impurities. The hardness also varies for the same reason 
from 1to2. Graphite has a metallic luster when pure, and varies from 
this to dull and earthy, according to the percentage of impurities. The 
color for the same reason also varies from iron black to dark steel- 
gray. It has a greasy feel, is a conductor of electricity, is impervious 
to atmospheric influences, is combustible only at very high tempera- 
tures, and is very soft. It is these properties of graphite that make it 
of so much value in the arts and adapt it to such a large variety of uses. . 

Some of the common occurrences of graphite are as beds and embed- 
ded masses or scales in granitic rocks, gneisses, mica-schists, crystal- 
line limestones, and pegmatites. Although rather widely distributed 
in nature and occurring in a great many localities, it has been found in 
but few deposits of such character as to be of commercial importance. 
In some instances the deposits have contained a sufficient quantity of 
graphite, but it was so intimately mixed with other minerals, as quartz 
(silica) and mica, that it has been impossible to separate the graphite 
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at a sufficiently low cost for it to enter commercially into competition 
with graphite obtained from other deposits. The graphite from such 
deposits has proved in the laboratory to be of a good quality; but 
commercial processes have not yet been devised for its profitable 
separation. The more common deposits of this character are those in 
which the graphite is in the form of a graphitic schist, the graphite 
varying from 10 to 30 per cent of the rock. 

Graphite deposits have been developed in many of the States, includ- 
ing Maine, New Hampshire, Massachusetts, Rhode Island, New York, 
Pennsylvania, Virginia, North Carolina, Georgia, Alabama, Ohio, 
Michigan, Wisconsin, Arkansas, South Dakota, Montana, Wyoming, 
Colorado, California, Nevada, and New Mexico. Besides these 
deposits, graphite has been found in small quantities in nearly all 
the western and eastern States. 

In many of the States there is considerable variation in the quantity 
of graphite produced each year, and there is also considerable change 
from year to year in the number of producing States. Some of the 
States have been constant producers for many years, and these contain 
the largest and most valuable deposits of graphite that are known in 
the United States. The following are the producing States, given in 
the order of their importance: New York, Pennsylvania, Wisconsin, 
Michigan, Georgia, Alabama, Ohio, Nevada, and North Carolina. 

The graphite deposits of New York are in the region of Lake George 
and southern Lake Champlain, and are found, according to Prof. J. F. 
Kemp? in four kinds of rock: (1) in pegmatite veins; (2) as veinlets of 
graphite; (3) in quartzites; (4) in crystalline limestones with associated 
gneissoid strata. Deposits representing all four of these occurrences 
are now being mined or developed. The graphite that occurs in the 
pegmatites is coarsely crystalline, and often gives the impression of 
being in great abundance; but as these pegmatites are developed the 
graphite is found to occur in bunches or pockets, and although these 
are usually very pure and do not demand so much mechanical concen- 
tration as deposits occurring in quartzites or limestones, still the 
uncertainty respecting the quantity of graphite that can be obtained 
from these pegmatites has made nearly all attempts to work them 
practically failures. 

At Split Rock, near Essex, on Lake Champlain, there have been 
- observed narrow veins or veinlets of graphite following fissures up to 
an inch in width that cross the gneisses. There is more or less vein 
quartz mixed with the graphite in these veins, but this could be readily 
eliminated; so that if a large deposit of this character could be found 
it would represent perhaps the richest and most desirable in the 
Adirondack district. The graphite deposits in the quartzites form 
regularly stratified portions of the sedimentary series, and the rocks 


a Kemp, J. F., Bull. U. 8. Geol. Survey No, 225, 1904, p. 512. 
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have been called graphitic quartzites. They are somewhat feldspathic 
and are associated with graniferous sillimanite-gneiss. The graphite 
occurs in scales of varying fineness, and varies in quantity from 5 to 14 
per cent of the rock. Graphitic quartzites are irregular, pinching and 
swelling more or less. There are two methods of treatment of these 
quartzite rocks, one using a wet and the other a dry process. 

In the mill at Graphite the graphitic quartzites are first stamped in 
California drop stamps and are then washed in buddles to a state of 
approximate purity. The final method of purification or concentra- 
tion is a secret process. In the Lakeside mill the rock is crushed 
without water and carefully dried to eliminate all moisture, and 
the concentration is then performed by Hooper air jigs. Another 
mill has recently been erected at South Bay, an arm to Lake Cham- 
plain, about 6 miles northwest of Whitehall. 

The principal deposits of the graphitic quartzites have been dis- 
covered chiefly in the town of Hague, on the western side of Lake 
George, and in the towns of Dresden and Whitehall, on both sides of 
South Bay, Lake Champlain. In the beds of crystalline limestone, 
which occur in the Algonkian strata of the Adirondacks and which 
vary from a maximum of about 100 feet down to a few inches in thick- 
ness, scales of graphite are scattered more or less abundantly. "These 
limestones offer some commercial possibilities as sources of supply of 
graphite. The limestone can be easily crushed and would readily free 
itself from the graphite. One of the most serious objections to the 
utilization of these limestones as a source of graphite is that more or 
less phlogopite mica is also found in them; and, unless it could be 
readily handcobbed from that portion containing the graphite, it would 
present somewhat serious difficulties in the purification of the graphite. 

Asthe New York graphite is of the crystalline variety, that State 
offers, perhaps, as promising a district for prospecting and develop- 
ing graphite properties as any in the country. 

In a number of the States, as in the North Carolina deposits in 
Wake and McDowell counties, the graphite occurs in schistose rocks, 
constituting from a small quantity up to 25 per cent or more of the 
rock. The occurrence of mica and some silica in these schistose rocks 
makes it difficult to separate a pure graphite from them. The Georgia 
graphite deposits, which have been producing rather extensively for 
the last year or two, are in the nature of a graphitic shale or slate, 
containing approximately 13 per cent of graphite. "These deposits are 
located near Emerson, Bartow County, and the product mined is used 
as a colorer in the fertilizer trade. The material is not cleaned in any 
way, being simply pulverized so that 60 per cent of it will pass through 
a 24-mesh screen and all through an 8-mesh screen. The value of this 
material is, of course, very low, and in the total production of graphite 
in the United States it has increased the tonnage materially without 
adding very largely to the value. 
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In the Turret mining district of Chaffee County, Colo., a graphite 
deposit is being developed by the Ethel Gold Mining Company, of 
Detroit, Mich. Samples that have been examined show this deposit 
to be amorphous graphite of very good quality. This company is 
now erecting a mill at its mine for concentrating and refining the 
graphite. 

During 1904 there was some development work carried on at the 
California graphite mines. At the Rhode Island deposits a new vein 
was opened in Tiverton, on the east bank of the Sakonnet River, by 
the Rhode Island Graphite Company, of Providence, R. I. Some 
graphite was produced also in Ohio, about 8 miles northeast of New 
Philadelphia, by the Goshen Coal Mining Company. 

Natural graphite is divided into two classes, known as crystalline 
&nd amorphous, the former representing the graphite which has a 
crystalline structure and which in itself is & nearly pure carbon, 
although it may sometimes occur in very minute flakes, while all the 
other forms, of whatever occurrence and character, are referred to 
the amorphous class. ‘The crystalline variety represents the graphite 
that can be used for ull purposes for which this mineral is required; but, 
on account of its occurring much less commonly than the amorphous, 
its uses are limited to the manufacture of refractory products, lubri- 
cants, electrotypes, and pencils, for which purposes it is especially 
adapted on account of its freedom from all impurities. The amorphous 
variety, on the other hand, occurs much more abundantly in nature, 
but on account of the difficulty experienced in refining the crude ore, 
many of the deposits containing this variety of graphite are not at 
the present time of commercial value. On account of this difficulty 
of purification, the amorphous graphite is not used in the manufacture 
of lubricants nor of the better quality of pencils, for electrotypes, etc., 
except in a few instances where a very pure product is obtained. 

The bulk of the world's supply of the crystalline graphite is obtained 
from the island of Ceylon. These deposits are located in the western 
and southwestern portions of the island, the mineral area in which the 
graphite occurs being approximately 95 miles long in a north and 
south direction, with a width of 35 miles at its northern and of 43 miles 
at its southern end. 'The commercial graphite deposits occur in veins 
which traverse a garnetiferous granitic rock. These veins vary in 
width from a few inches to 8 feet, and one has been followed to a 
depth of 720 feet; but from all accounts such a depth is exceptional. 
Horizontally the veins are very irregular and limited, and well-defined 
veins constantly pinch out. "There does not seem to be any evidence 
of a main lode or series of lodes in any portion of the district, but 
there appear to be two zones of the country rock, 4 miles and up- 
ward in width (the widest part being 20 miles), which seem to con- 
tain the veins that carry the graphite. These deposits have been 
described in some detail by Mr. George S. Stonier in a paper presented 
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before theInstitute of Mining Engineers of London, entitled ** Graphite 
Mining in Ceylon and India."^ He states that horizontal veins seem 
to be entirely disconnected, and that not only is there no indication of 
a main lode, but that there does not seem to be even a series of con- 
nected lodes or veins. A vein 4 inches wide is considered as profitable 
mining. The largest mass of graphite which has been discovered in 
this district weighed nearly 6 tons. From the data at hand, Mr. 
Stonier considers that the fissures were formed first, and that the 
graphite, quartz, etc., were deposited in them. The graphite may 
have been introduced by sublimation not of carbons bt of hydrocar- 
bons, as is suggested by the fact that a deposition of graphite-like 
material is often found in the cracks of upper layers of coke made in 
the closed ovens. 

There are about 300 mines and quarries in operation, which, with 
the exception of 3, are all worked by the old native methods. 
Attempts have been made to work the graphite deposits by modern 
methods, but on account of the uncertainty of the occurrence of the 
graphite it has been found more profitable thus far to work the mines 
according to the old native methods. This generally means that the 
graphite deposits are simply worked to water level. This is done by 
means of shallow shafts sunk 50 or 60 feet, the ore being hoisted in 
barrels and the mineral conveyed in boxes to the dressing sheds, where 
it is roughly picked and packed in barrels for transit to the shipping 
port, either Colombo or Galle. Here the graphite is re-sorted and 
screened, the larger pieces being broken up. In some cases the poorer 
portions are further concentrated by washing. It is then classified 
into five sizes, known as lump, ordinary, chips, dust, and flying dust, 
and these grades are further divided according to quality. It is 
estimated that Ceylon furnishes about 30 per cent of the world's out- 
put of graphite and 75 per cent of the value. The United States is 
the largest importer of Ceylon graphite. The bulk of the amorphous 
graphite is obtained from Austria-Hungary. 

Mexico is beginning to produce some graphite, which is being 
exported to the United States, principally from Sonora. Recently 
notice has been sent by Mr. F. W. Goding, United States consul at 
Newcastle, New South Wales,’ that graphite mines had been opened 
and developed on one of the slopes of Mount Bopple, about 3 miles 
from Netherley station on the North Coast Line railroad, and within 35 
miles of the seaport of Maryborough. He states that the material is 
of very good quality, and that at a depth of 32 feet 35 tons of graphite 
were obtained in cutting through the ore deposit, and that on continu- 
ing to sink the shaft fine seams varying from 1 to 6 feet in width were 
encountered. Several shipments have been made of the graphite to 
be manufactured into paint, and trial shipments have been sent to 
both England and Germany. 


aTrans. Inst. Min. Eng., vol. 27, pt. 5, 1904, and Mining Mag., London, January, 1905. 
b U. 8. Cons. Reports, Jan. 21, 1905, 
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USES. 


The uses of graphite are very numerous and varied. One of the 
chief uses is in the manufacture of crucibles, retorts, and other 
refractory apparatus, and for this purpose it is the crystalline variet y 
that is most extensively used. It has been estimated that 55 per cent 
of the crystalline graphite is used for this purpose and only a very 
.small percentage of the amorphous variety. Other uses of the crys- 
talline graphite are as follows: About 15 per cent of the total produc- 
tion for the manufacture of stove polishes, about 10 per cent for foundry 
facings, about 5 per cent for paint (the bulk of the graphite used for this 
purpose being of the amorphous variety), and 15 per centin the manu- 
facture of pencils, powder glaze, electrotyping, steam packing, and 
electrical supplies. With the exception of the Georgia amorphous 
graphite, which is used in coloring fertilizers, the bulk of the amor- 
phous graphite mined is used in the manufacture of paint and for 
foundry facings. 

In the manufacture of good grades of pencils, lubricants, electrical 
supplies, and crucibles it is essential that a nearly pure graphite be 
used, this being especially true of the lubricants and of the best 
quality of pencils. For paints and foundry facings purity is not so 
essential, and therefore the amorphous varieties can be used with as 
good results as the crystalline. The uses of graphite as a lubricant 
have been constantly increasing, and now there are many forms of 
graphite lubricants on the market. Many reasons are advanced for the 
more universal introduction of graphite as a lubricant, such as the fact 
that the graphite permanently fills up all the minute irregularities or 
roughnesses on metal surfaces, thus making them absolutely smooth 
and even; that it also reduces frictional resistance; is not crushed or 
squeezed out by great pressures; prevents sizing and cutting; is unaf- 
fected by any degree of heat that would be attainable in a cylinder or 
bearing; is not decomposed by the action of anything to which it 
would be subjected, and that it does not corrode metals with which 
it would come in contact. It must, however, be an absolutely pure 
graphite, without any gritty matter or iron oxide in it. About 1,900 
tons of amorphous graphite are used in the manufacture of paints. 
In some of the States the whole production of graphite is used for 
this purpose, while in others the whole production is used for foundry 
facings. Only a few of the producers utilize the graphite themselves 
for manufacture into commercial products, and it is usually sold 
direct by the miners or producers to the manufacturers of paint or to 
foundry men. 

Besides the crystalline and amorphous graphite, there is the arti- 
ficial graphite, which nearly equals in quantity the production of 
crystalline graphite in this country. This product is used in the 
manufacture of electrical supplies, pencils, crucibles, and the other 
various purposes for which the natural graphite is used. 
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PRODUCTION. 


During 1904 the value of the total production of graphite amounted 
to $341,372 as compared with the total value of $225,554 in 1903, an 
increase of $115,818, due principally to the large increase in the 
l'ennsylvania, Wisconsin, and Georgia productions. 

Crystalline graphite.—The production of crystalline graphite in the 
United States during 1904 amounted to 5,681,177 pounds, valued at 
$238,447, as compared with the production of 4,538,155 pounds, 
valued at $154,170, in 1908, an increase of 1,143,022 pounds in quan- 
tity and of $84,277 in value. Most of the crystalline graphite 
reported was refined, but little having been sold in the crude state. 
The average price per pound received for the 1904 production was 
4% cents, which is four-fifths of a cent higher than the average price 
received per pound in 1903. 

Amorphous graphite.—The production of amorphous graphite in 
1904 amounted to 19,115 short tons, valued at $102,995, or $5.38 per 
ton, an increase of 2,524 tons in quantity and of $31,541 in value as 
compared with the production of 16,591 short tons, valued at $71,384, 
or $4.30 per ton, in 1903. The average price per ton is still very low, 
and is due to the Georgia production, which is sold far below the price 
received for graphite that is used for the many purposes enumerated 
above. 

The following table shows the annual production of graphite from 
1880 to 1904, inclusive, the refined crystalline product being given in 
pounds and the amorphous in short tons: 


Production of natural graphite, 1880-1904. 


Year. ; Quantity. Value. | Year. Quantity. | Value. 


TS ices ata tee YE pounds.. 622,500 | $49, 800 des pounds..... 1,361, 706 
| 1897 Lc $65, 730 
] Is es tas a at ata, do... 400, 000 30, 000 | short tons .. 1,070 
SAU. Ee ae oe cn do.... 425, 0&0 34, 000 | ds..... 2, 36 
1 2 o 2 | S REN pounds 2, 360, 000 Ú 75,200 
o A do.... 575,000 | 46,000 | short tons .. 890 
(rias do.... 500,000 | 35,000 unds..... 2, 900, 732 
> y . Dm 1899 PARO RI [po : 167, 106 
E A do.... 327,883 | 20,231. |short tons .. 2,824 
1 | 
o MEM do... 415,525 | 33,212. pounds ..... 5, 507, 855 | 
i 1900 midis: || 197,579 
TST a oos duh do.... 416, 000 34, 000 ' short tons .. 611 
CNRC do.... 400,000 | 33,000 er | 3,967,612 ` 
m | 1901 .......... pod 3907,62 il ace ad 
TORO REDE CE 72, 662 short tons . i 809 | 
y | 
e es UE 77,500 P 5 | 
1 : 17 A AN pounds....., 8,936, 824 182, 198 
Ica pounds..| 1,559,674 110,000 | short tons.. 4, 739 
NET do.... 1,398,365 | 87,902| | | f[fpounds..... 
1 is : j 1908 .......... pounds 4, 538, 155 ' 295, 554 
Its do.... 843, 103 | 63, 232 short tons.. 16,591 
jp "c do.... 918. 000 64, 010 unds..... 5, 681,177 
d A901 AAA [po E : 341.37 
pounds..... 644, 700 . short tons .. 19,115 
ES. T e ny 52,582 
short tons .. 2, 793 


pounds ..... | — 535,858 
short tons .. 


5 
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Artificial graphite.—The production of artificial graphite has been 
steadily increasing since its introduction upon the market in 1897, and 
in 1904 there was a very large increase in the production as compared 
with that of 1903. This is due to its being introduced into the manu- 
facture of other graphite products besides those used for electrical 
, purposes. The quantity of this variety of graphite that was manu- 
factured in 1904 amounted to 3,248,000 pounds, valued at $217,790, 
which is the largest quantity produced in any year since its first intro- 
duction on the market. This is an increase of 628,000 pounds in 
quantity and of $39,120 in value as compared with the 1903 production 
of 2,620,000 pounds, valued at $178,610. The average price per pound 
received for the 1904 product was 6.7 cents, a decrease of 0.12 cent as 
compared with the price 6.82 cents per pound received for the 1903 
product. In the table following are given the quantities and values of 
the graphite manufactured for each year since 1897: 


Production and value of artificial graplute, 1897-1904. 


| Unit 
Year. Quantity. |° Value. value per 

| | pound. 

Pounds. | | Cents. 
id oi A UNI d ^ 102,382 | $10,149 6.25 
IOUS a AN eene 155,647 ¡ 11,603 | 6.25 
I bata. ESTEE E eDDURF IE Ub E E ETE AEE E a toa e LEM S 305, 870 32,475 $. 00 
A A —— P 860, 750 | 68, 860 8. 00 
1901........ E CELL LM ates dde 2,500,000 | 119,000 | 4. 76 
INI Lees PIN ER b BUE been oA m NE Lie. AL EE , 2,358,828 | 110,700 | 4. 70 
lc ———————— , 2,620,000 , 178,670 6. R2 
DOO unions ada sch Mid Ra D x esas RA uM du rst. ee ae ae | 3, 245, 000 | 217,790 6.71 


This table shows clearly the increase in the demand for artificial 
graphite, and when this table is compared with the one for domestic 
production it is at once recognized that the artificial graphite has 
assumed a very important position in the graphite industry of this 
country. 

IMPORTS AND EXPORTS. 


The annual importation of graphite into the United States each year 
far exceeds the domestic production and amounted in 1904 to 12,674 
tons, valued at $905,581. This is the lowest importation in quantity 
since 1897, and, with the exception of 1901, the lowest in value since 
1898. Since the statistics of the production of graphite in the United 
States were first collected there has been no year in which the value of 
the imports has not greatly exceeded the value of the domestic pro- 
duction. In the following table are given the quantitv and value 
of the graphite imported into the United States from 1867 to 1904, 
inclusive: 
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, Graphite imported into the United States, 1867-1904. 


Unmanufactured. Manufnc- 


a. 
Year ending— t ee pee 
Quantity. Value. | Value. 
eee ee SN Es 
June 30— Long tons | 
A eue ect LA I EUR M E 1,356 | $54,131 |............ $54,131 
LU MUN UME 3,431 | 149,083 |............ 149, 083 
mr" 3,742 | — 351,004 :............ 51,004 
A ON 4,040 | — 269,291 $433 270, 124 
A A PPP 2,581 | 136,200 3, 754 139, 954 
I yp NE A ER 4,819 | 329,030 |............ 329, 030 
pm Re ——— RU 7,877 | — 548,613 |............ 548, 613 
e situa 5,600 | 382,691 |............ 382, 591 
A 2,329 | — 122,050 |............ 122,050 
Lr PHP PUE 2,530 | 150,709 17, 605 168, 314 
O A esta E AA 3,768 | 204,630 18, 091 222, 721 
A EHE 3,012 | 154,757 16, 909 171, 666 
A NP A eee Sige 3,283 | 164,013 24, 637 188, 650 
i Mr 5.495 | — 278,022 22, 941 800, 963 
AN 7,546 | — 381,966 81,674 413, 640 
LA HT Mcr 7,521 | — 363,835 25,536 389, 371 
Doo TER 7,745 | — 361,949 21,721 383, 670 
Tr — ÀÀ Hm 7,204 | 286,393 1, 863 288, 256 
p e -— ——— ——— 5,523 | — 207,228 |............ 7,228 
D dec A TE 4,168 | — 164,111 |..........-. 164,111 
CCS qve NND 8,442 | — 831,621 |............ 331, 621 
December 31— 

rU ————— I 9,200 | 353,990 |............ 353, 990 
S NR INT NNUS — tue amas 8,869! — 378,057 |............ 378, 057 
A E eo ocn AT hides eases 12,798 | 594,716 Jee eee. 594, 716 
a O T 10,118 | — 555,080 ;...... LLL. 555, 080 
EROR EMPIRE 11,677 | — 667,779 ............ 667, 77 

A "——— ——— E e| 14,497 ; — 865,379 |... eee eee 865, 379 
Uv MUR CN TR 5,914 | — 225,720 |............ 225, 720 
A EE AEE E E T E O 8,814 | — 260,090 |............ 260, 090 
A RS 15,230 | — 437,199 |........---. |o 497,159 
rau MR MC CA TR 8,533 | 270,992 |... e. 270, 952 
(D IHE 13,482 | 713,820 |............ | — 743,820 
I Rr —P | 99,793! 1,990,649 |..........-- 1, 990, 649 
p cebo M c c | 14,417 1,399141 |............ 1,390, 141 
ij, — EE T 14,325 895,010 |............ 895, 010 
i MTM Ese pen | — 18,200 1,165,554 |... 1, 168, 554 
C) P HR PN 16,007 | 1,207,700 |............ 1,207, 700 


A A AN 12, 674 | 905,581 |....... ees 905, 581 


ANNUAL CONSUMPTION OF GRAPHITE. 


In order to show more clearly the annual quantity of graphite con- 
sumed in the United States each year there is given in the following 
table the quantity and value of the natural and artificial productions 
of graphite and of the imports. 
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Annual consumption of graphite in the United States, 1899-1904. 


i a - 
Natural graph Artificial graph Imports. Exports. 


pri Value SUD: Value be Value pira Value ET Value 

Short Short Short Short Short 

tons tons tons. tons tona 
1899 ....... 3,774 | $167,106 203 | $32,475 | 23,288 $1,990,649 |........]........ 27,265 $2,190, 230 
1900 ....... 8,365 | 197,579 430 68,860 | 16,147 | 1,390,141 |........]........ 19, 942 | 1, 656, 580 
1901 ....... 2,793 | 167,714 | 1,250 | 119,000 | 16,044 895, 010 6 $365 | 20,081 | 1,181,359 
1902 ....... 6,707 | 182,108 | 1,179 | 110,700 | 20,385 | 1,168, 554 13 834 | 28,258 | 1, 460, 528 
1903 ....... 18,860 | 225,564 | 1,310 | 178,670 | 17,928 | 1,207,700 |........ 13,365 | 38,098 | 1,598, 559 


1904 ....... 21,956 | 341,372 1,624 | 217,790 | 14,195 905, 581 a 148 | 12,417 | 37,627 | 1,452, 326 
a Estimated. 


This table will emphasize the importance of the graphite industry 
in the United States, and also the benefit that would be derived by this 
country if large deposits of commercial graphite should be located in 
some of the States. It will also be noticed from this table that there 
has been a general increase in the quantity of graphite consumed, 
although there has been a very wide variation in the value of the pro- 
duction each year. Leaving out in 1903 and 1904 the production of 
the Georgia graphite used for coloring fertilizers, there was still an 
increase in the quantity of graphite consumed as compared with 1901 
and 1900. 

CANADIAN PRODUCTION. 


The Canadian graphite is obtained chiefly from the Provinces of 
Quebec and Ontario, with smaller quantities occasionally from New 
Brunswick and Nova Scotia. Although graphite is known to occur in 
the Provinces of Quebec and Ontario in some quantity, the deposits 
have not been developed to any great extent, and the production of 
graphite has never been very large, and for the last three years there 
has been a very decided decrease in the quantity and value of their 
production. In 1904 the quantity of graphite produced was 452 short 
tons, valued at $11,760, & decrease as compared with the production of 
138 short tons, valued at $23,745, in 1903. The following table gives 
the quantity and value of the annual production of graphite in Canada 
from 1886 to 1904: 


GRAPHITE. 


Annual production of graphite in Canada, 1886-1904. 


| 
Year. Quantity. | Value. 

Short tons. 
A a TE 500 $4, 000 
A ant See — Án 800 2, 400 
ISBS. ool ca iR V PRPe pA Res 150 1, 200 
1889..... qve 242 3,160 
e IBN Ld E RR ES 175 5,200 
A A clones atone an 260 1, 560 
1892 ——Ó—— 167 8, 763 
o A ees Sowa de EET None. None. 
jo ———— — yon 69 223 
A eiu ra RR ERES 220 6, 150 


| Year. Quantity. | Value. 
Short (ons. 
1806. 1:2 22932 eo tes. 139 $9, 456 
A O 436 16, 240 
1898 pd RE (a) 13, 698 
1899 A i ee oe eE 1,310 24,179 
poo AA tee 1, 922 81,040 
A enden 2,210 38, 780 
1900 aa 1,096 28, 300 
1908... 20: insua emus 738 23, 745 
1904. ose E stes 452 11,760 


a Quantity not reported. 


WORLD'S PRODUCTION. 


In the following table is shown the world's production of graphite 
by countries from 1896 to 1903: 


World’s production of graphite, 1896-1908. 
[Quantity in metric tons.] 


1897. | 1898. 
Quan- Quan- | Quan- Quan- 
| tity. Value. tity. Value. tity. Value. tity. Value. 

United States .......... | 933 $48,460 | 1,589 $65, 730 | 1,878 $75,200 | 3,424 | $167,106 
Austria ................ 35, 972 410,081 | 38,504 439,610 | 33,062 421,058 | 31,819 396, 250 
Canada ................ 126 9, 455 396 16,240 |........ 18,698 | 1,188 24,179 
CONO 10, 463 414,400 | 19,275 | 1,159,885 | 78,509 | 9,243,263 | 29,037 | 2, 904, 970 
Germany .............. 5, 245 72,108 | 3,861 66,126 | 4,593 97,916 | 5,196 120, 250 
Indis AA AA ibas 61 316 22 110 | 1,548 7,572 
TG yess isa kino 3, 148 10,193 | 5,650 11,300 | 6,435 17,423 | 9,990 55, 914 
JAPON rd 215 6, 925 204 16,075 346 10, 265 53 5, 120 
Mexico cal... ex 620 5,287 907 8,663 | 1,857 18,237 | 2,305 22, 847 
Sweden ................ 14 491 99 8, 240 50 1,620 | a535 1, 674 

TOG tuisticas 56, 739 977,405 | 70,546 | 1,787,185 ¡(126,752 | 9,893,790 | 85, 446 | 3,704, 942 

1900. 1901. 1902. 1903. 
Country. "E MSIE rra ENIM E 
Quan- Quan- Quan- Quan- 
tity. Value tity. Value tity, | Value. | tity. Value. 

United States .......... 3,054 | $197,679 | 2,533 | £167,714 | 6,085 | $182,108 | 17,110 | $225,554 
Austria Lure e dwckces: 23, 663 418, 126 | 29,992 369, 157 | 29,627 368, 186 | 29,589 382, 148 
Canada ................ 1, 744 31,040 | 2,005 38, 780 994 28, 300 700 23, 985 
Ceylon ................. 19,168 | 5875,190 | 22,707 | 53,203,215 | 25, 593 | 3,505, 455 | 24,492 | 1,952,529 
A MEM A A O AA 150 | 1,140 126 702 
Germany .............. 9,248 | 136,500] 4,435 68,000 | 5,023 41,755 | 3,720 35, 462 
Indie usura ES 1, 858 9,104 | 2,530 (0) 4, 648 (€) 3, 448 (c) 
Italy Ei 9, 720 55, 720 | 10, 313 59,211 | 9,210 35, 934 | 7,920 28, 855 
Japan.................. 94 12, 215 88 8, 930 97 9, 876 114 10, 950 
Mexico ................ 2,561 25,050 | 1,473 7,985 580 | 3,176 | 1,952; 42,985 
Sweden ................ 84 8,186 56 1, 900 63 1, 900 25 | 988 

'TTotül. ed 81,194 | 1,764,310 | 76, 226 


a Includes crude. 


3,930,359 | 81,970 | 4,177,830 | 89,196 | 2,704, 158 


b These values were taken from the official yearbooks of the United Kingdom. 
c Statistics not available. 
d Latest available figures used in making up total. 
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MAGNESITE. 


By CHARLES G. YALE. 


PRODUCTION. 


The mineral magnesite is a native carbonate of magnesia, composed 
of magnesia (MgO) 47.6 per cent and carbon dioxide (CO,) 52.4 per 
cent. There is often combined with ita small quantity of magnesium 
silicate and iron carbonate. The production of this mineral in the 
United States continues to be entirely from California, and during 
1904 the quantity of output was 2,850 tons crude, valued at $9,298. 
With the exception of 51 tons from Fresno and Napa counties, this 
was all derived from the deposits at Portersville, Tulare County. For 
1903 the quantity reported was 3,744 short tons crude, valued at $10,595, 
equivalent to 1,361 tons calcined, worth $20,515. The production of 
California in 1902 was, according to revised and corrected figures, 
2,830 tons crude, valued at $8,490, and in 1901 the revised figures 
show 3,500 tons crude, valued at $10,500. 

The following table gives the quantity and value of crude magnesite 
produced in the United States from 1891 to 1904, inclusive: 


(Quantity and value of crude magnesite produced in the United States, 1891-1904. 


[Short tons. ] 


| ! 


Year. Quantity.) Value. | Year. onda titi: Value. 
a EAE EE EE 1s | 459) |) 184,390. e 1,263 | $19,075 
IA a aa | 1,004 10; 040. T899 or ns The yes 1, 280 18, 480 
A ena eea eE | 704 34040-1900... 22 conet EORR 2,252 19, 333 
IUE. ois enl edle rere eL 1, 440 TO H0 3190] oot se ee ee 3, 500 10, 500 
A oes 2, 220 17,000 11909 «c esee uoa tao Ron 2, 830 8, 490 
A EA 1,500 11;000 *. 1908... ose oce rA ER ROSE 3, 744 10, 595 


A PEE EUR qo 1,143 13,671 019015 ooo ca Debe na | 2, 850 9, 298 


l 


These prices are for the crude or raw material on board the cars at 
the mines, freight notincluded. The value of the calcined is, of course, 
greater. 

The demand for both crude und calcined magnesite is limited on the 
Pacific coast, and the prohibiting freight rates have thus far prevented 
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shipments to the east of the Missouri River. Oregon and California 
consume what is now being produced in the latter State, the crude 
being used by the manufacturers of carbonic-acid gas and the calcined 
product by the paper mills. 


IMPORTS. 


The imports of magnesite into the United States for 1903 and 1904 
were as follows: 


Imports of magnesite into the United States in 1903 and 1904. 


[Pounds.] 
1903. 1904. 
Quantity. | Value. | Quantity. | Value. 
ep a dos t - proce eee 
Magnesia: : l | 
Caleined, medicinal .............2..ecccceeeseeesecees 34,596 | $5,412 | 15,516 | 83,190 
Carbonate of, medicinal .........0......0.. 00.0.0 10, 569 765 15, 598 1,089 
Sulphate of, or Epsom salts...................... eus. 2, 392, $31 11,326 | 4,085,847 18, 957 
Magnesite: | | 
Calcined, not purified ................................ 73, 534,690 | 311,396 ' 47, 143, 094 203, 816 
A PATE 36,017,637 | 150,002 | 30, 265, 178 | 83,012 
| | 


—— mE — = LUE Sey ek A take es 


In addition, magnesium not made up into articles was imported to 
the value of $7,294 in 1903, and to the value of $12,190 in 1904. 

Most of the imports came from Greece, though some came from 
Austria. From these figures it will be seen that the United States 
furnishesa very small part of the total quantity consumed inthiscountr 
though less is now being imported than formerly. Most of the Gre- 
clan magnesite comes from the island of Eubcea, and is of fine quality. 
In the crude state it sometimes analyzes as high as 98 per cent mag- 
nesium carbonate, but more often averages between 94 and 96 per 
cent magnesium carbonate, 0.08 per cent ferric oxide, 0.52 per cent 
silica, and 0.54 per cent water. Calcined at dead heat for refractory 
purposes, the mineral analyzes from 82.46 to 96.25 per cent magnesia; 
0.85 to 10.92 per cent lime; 0.56 to 3.54 per cent ferric oxide and alu- 
mina; and 0.73 to 7.98 per cent silica. Variations are due to the 
quality of the crude product burned. 


USES. 


In the crude state magnesite is used for the manufacture of carbon- 
dioxide gas; calcined it is used in the manufacture of paper from wood 
pulp; and as a refractory material in brick or concrete form for lin- 
ing furnaces, covering steam pipes, as artificial lumber, as composite 
stone for lithographing, etc. The magnesia chloride is an excellent 
bleaching agent. 
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The calcined magnesite, generally in the form of brick, is now uni- 
versally recognized as the best material for lining basic open-hearth 
furnaces, cement kilns, ete. It may be employed to advantage wher- 
ever high temperatures and chemical reactions are usually detrimental 
to dolomite, chromite, and silica brick. The distinctive characteristics 
of a magnesite lining are durability, freedom from moisture and silicic 
acid, and resistance to corrosion when exposed to the action of basic 
slags and metallic oxides. These qualities make the lining cheaper than 
most others in the long run. The magnesite bricks made in this 
country come from the Fayette Manufacturing Company, of Layton, 
Pa., and the Harbison-Walker Refractories Company, Pittsburg, Pa. 
Upto this time no magnesite bricks have been made in California, not- 
withstanding that the crude material is so abundant; but during 1905 
a factory to manufacture them has been established at Oakland, Cal., 
on the shore of San Francisco Bay. 

In the manufacture of carbonic-acid gas, the gas is extracted from 
the magnesite by calcining, and the remaining calcined material is sold 
to the manufacturers of wood-pulp paper. The best English coke is 
used for calcining the magnesite. From 1 short ton of magnesite, 
after removing the gas, they obtain about 1,200 pounds of residue, 
which is partly calcined magnesite still carrying some 20 per cent of 
gas. In the process about 500 pounds of gas is obtained, when finally 
compressed into liquid form. For every ton of magnesite about 500 
pounds of coke is burned, and this, containing about 97 per cent of 
carbon, also furnishes considerable gas. The steel evlinders for hold- 
ing the liquid gas are three-sixteenths inch thick and 5 by 49 inches 
long, and hold about 25 pounds. The pressure on the cylinder at 60° F. 
is about 850 pounds, a three-stage compresser being used. In shipping 
the liquid gas through the central valleys and to Arizona the heat in 
the cars sometimes runs as high as 1457, the pressure being increased 
thereby. The cylinders containing the liquefied gas are shipped to 
soda-water manufacturers, ice factories, refrigerating plants, brew- 
eries, barrooms, etc. The cylinders with the liquid gas are shipped 
all over the Pacifie coast from San Francisco, even the British war 
vessels stationed at British Columbia using the gas for their refriger- 
ating plants. The San Francisco carbonic-acid gas makers use about 
1,000 tons of crude magnesite annually. 

As stated, the wood-pulp paper mills of California and Oregon use 
the calcined magnesite. "They transform it into a sulphite of magnesia 
and use it as a digester for the wood pulp. To make this sulphite 
they put the material into a tank and pass sulphurous fumes through 
it. After being used as a digester they add a little lime and make the 
“pearl hardening” of commerce as a ** filler? for the paper. 
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OCCURRENCE. 


Aside from Greece and Austria, magnesite is found in Silesia, Ger- 
many; Minsau, Hungary; in Swedish Lapland; in the Ural Mountains 
in Russia; in Quebec, Canada; in India; in the Barberton district, 
Transvaal, South Africa; and near the district of Lourengo Marquez, 
Africa. Magnesite occurs in the United States in Massachusetts, 
Maryland, Pennsylvania, and California, but only in the last State 
have the deposits been commercially utilized. The principal produc- 
ing point in California is still in the vicinity of Portersville, Tulare 
County, though a small quantity comes from Chiles Valley and Pope 
Valley, Napa County, and from near Sanger, in Fresno County. 


CALIFORNIA. 


In California the following occurrences may be noted: In Alameda 
County, the King magnesite mine is about 22 miles southeast of Liver- 
more, on the Arroyo Mocha road. No product has been hauled out to 
market. There is also a small undeveloped deposit 24 miles southeast 
of Livermore, on the Arroyo Mocha Canyon. In Mendocino County, 
the Vassar claim is 12 miles north of Cloverdale, near the line of the 
California-Northwestern Railway. This is as yet undeveloped. Napa 
County has several occurrences. The Mathai mines, North and South, 
are owned by Mr. Frank Mathai, of Chiles, and have been worked to 
a small extent within a few years past. The mining was done by 
means of open cuts. The North mine is in Soda Creek Canyon, and 
the South in Greasy Camp Creek. The Prest mine in Chiles Valley, 
13 miles from Rutherford, has been opened at several places but has 
been idle five or six years. The deposit owned by Mr. E. T. Russell, 
of Chiles, 15 miles from Rutherford, has produced a small quantity, but 
is idle. The Snowflake, 11 miles from Rutherford, was worked for 
about twelve years and was very productive during that period, 
yielding, in fact, nearly all the magnesite produced in the State. 
The workings are quite extensive and mainly in the form of tunnels. 
The occurrence is in a series of ledges in a serpentine formation. 
The mine is at present idle. The Stanley and Bartlett mines, 12 miles 
from Rutherford, are on the property of the Phelan estate, and were 
productive for some ten years, though they are now idle. The White 
Rock mine, 15 miles from Rutherford, is owned by Mr. J. B. Duval, 
of Lidell, and the Western Carbonic Acid Gas Company, of San 
Francisco. The deposit was opened in 1894 and continued to produce 
for five years. This, like the Fairweather claim adjoining, is now 
unproductive. The deposit owned by Mr. J. C. Sullenger, of Oakville, 
Napa County, is in Pope Valley, 20 miles by road from Rutherford, 
but has not produced for several years. 
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In Placer County there are extensive undeveloped deposits in the 
mountainous regions about Damascus, on the Forest Hill divide. They 
are too far from a railroad and in too rough a country to be at present. 
of much value. There is also an undeveloped deposit near Walkers 
Pass, Kern County. Near Winchester, in Riverside County, the Fire- 
proof Mining and Milling and Manufacturing Company has secured 
323 acres of land on which magnesite deposits have been found. The 
deposits are as yet undeveloped. 

The most recent developments of interest in the magnesite industry 
of California are those taking place in the properties of the American 
Magnesite Company, at Red Mountain. Of the 27 claims of the com- 
pany 19 are on Red Mountain on the Santa Clara County side, 5 in 
Stanislaus County, and 8 on Cedar Mountain, in Alameda County. The 
mines are 32 miles southeast of Livermore, at an elevation of 3,350 feet. 
The magnesite occurs in bold outcrops. One of the mines is being 
opened by a tunnel and upraise into an open quarry. The ore is to be 
hauled by traction engine to Livermore and thence shipped by rail to 
Oakland, where the manufacturing plants have been erected. Build- 
ing material, brick, and carbonic-acid gas are to be manufactured. No 
production was made by this company in 1904, but by the latter part 
of 1905 the mines and factories are expected to be in full operation. 
The A. F. Cochrane mine, near Madrone, in Santa Clara County, is 
idle, not having been worked since 1897. The Weber Ranch deposit, 
in the same county, is on the west side of San Felipe Creek Valley, and 
is owned by the Bay Cities Water Company. Some little develop- 
ment has been done, but the mine is now unproductive. 

Sonoma County has numerous deposits of this mineral. The Creon 
mine, 4 miles northeast of Cloverdale, is owned by Mr. J. Kolling, of 
San Francisco, and has been opened in three places, but is not now 
being worked. The Cummings deposit, 24 miles from Cloverdale, is 
operated by the Sotoyome Magnesite Company, of Healdsburg, Mr. 
Thomas Merchant, manager. Operations on the mine were not com- 
menced until the summer of 1905. The Eckert ranch deposit is 2 miles 
southeast of Cloverdale. The deposit owned by Mr. George Madeira, 
of Healdsburg, is 11 miles from that place, but is as yet undeveloped. 
The Sotoyome Magnesite Company owns a deposit on the Norton 
ranch, on Dry Creek, 10 miles northwest of Healdsburg, but it is not 
productive. 

Extensive deposits occur 3 miles northeast of Portersville, Tulare 
County, on the first range of foothills, and it is from these that nearly 
all the magnesite produced in the United States has come for the last 
few years. Part of the magnesite mined is carried by chute and tram- 
way to the kiln and shipped as magnesium oxide, and part is hauled by 
wagon to Portersville and shipped as magnesite. The deposits are 
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worked by open cuts and tunnels. The mines are well developed, and 
Mr. W. P. Bartlett, the manager, states that he could ship readily two 
. or three times as much as he does annually if the consumption war- 
ranted it. A considerable portion of the output is shipped to the 
Western Carbonic Acid Gas Company, of San Francisco, where it is 
calcined and the gus utilized commercially. Kilns for calcining the 
magnesite have been erected at Portersville and began operations in 
1905. The calcined material is shipped to the paper mills of California 
and Oregon. These deposits have the advantage of being very near 
the line of a transcontinental road. Those which lie at a distance from 
rallroads where long team hauls are necessary will naturally be the 
last to be developed. An exception to this, however, may be noted in 
the case of the American Magnesite Company mines, from which 
there is a 32-mile haul to rail. The deposits lie in 3 counties, each of 
which was anxious for the business of the company. "This caused the 
supervisors of Alameda County to build an exellent road from the 
mountains to Livermore, and over this the ore is hauled by traction 
engine to the railroad station. Considerable capital has been invested 
in the mines and manufacturing plants, and the company expects to be 
able to overcome the disadvantages of the exceptionally long haul from 
mines to works. Generally speaking, however, the properties nearest 
the railroads have a distinet advantage, where the market is so limited 
and the prices received from the product are none too high. 


MICA. 


By Josera HYDE Pratt. 


INTRODUCTION. 


Although mica occurs widely distributed throughout the United 
States and has been found in commercial sizes in about one-third of 
tbe States and Territories, it has been mined during the past year 
only in the following States: California, Colorado, Connecticut, 
Georgia, Idaho, North Carolina, New Hampshire, New Mexico, and 
South Dakota. In previous years mica has also been mined in Ala- 
bama, Arizona, Maine, Missouri, Nevada, New York, Rhode Island, 
Virginia, and Wyoming, but there was no record of any production 
from any of these States during 1904. In some of them there are 
good deposits of mica known that are not available on account of their 
distance from railroad transportation. This is especially true of the 
deposits in Arizona, Nevada, New Mexico, and Wyoming. 

There are many accessory minerals found associated with the mica, 
some of which are of economic importance and have been valuable 
by-products when the mica deposits were near the markets for these 
other minerals. The mica deposits in the Eastern States are more 
favorably situated for utilizing these associated minerals than those in 
the West, and it is also true that the mica deposits of the Eastern 
States can be worked more profitably than those in the West on 
account of the mines being so much closer to the points of consump- 
tion of the mica. 

There are a number of minerals that belong to the mica group, 
only a few, however, being of commercial value, namely, muscovite, 
phlogopite, and lepidolite. "Phe last of these three minerals is only 
mined for its lithia content, and is not used for any of the purposes of 
a commercial mica. The other two micas, muscovite and phlogopite, 
include all the commercial mica that is on the market. In the United 
States it is only the muscovite mica that is mined, as there are at the 
present time no known commercial deposits of phlogopite in this coun- 
try. In Canada, on the other hand, the chief mica deposits are of the 
phlogopite variety, with smaller deposits of muscovite. 
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Muscovite mica is chemically a hydrous potassium aluminum sili- 
cate, and is classified as potash mica. It is usually transparent and 
colorless, constituting most of the white mica on the market. Occasion- 
ally it is of a rum to ruby color. Frequently there are other minerals 
inclosed by the mica, sometimes crystallizing in finely divided films 
between the folie of the mica, as magnetite, flattened garnet, quartz, 
and tourmaline crystals, and these sometimes ruin the blocks of mica 
completely as a source of sheet mica. 

Phlogopite mica, which is also known as magnesia mica, is à hydrous 
magnesium aluminum silicate, containing also some potash and soda. 
It is usually of a rather even color, which varies from a yellowish 
brown to brownish red with often something of a copper-light reflec- 
tion. Occasionally it assumes a nearly black color. A considerable 
part of the amber mica on the market is the phlogopite variety, and 
Canada furnishes the chief supply. 

Another mica that is commonly associated with muscovite in many 
pegmatitic dikes is biotite, an iron magnesia mica similar in composi- 
tion to the phlogopite, but having a large part of the magnesia 
replaced by iron. It is much darker in color than the phlogopite, 
being nearly black, and does not occur in as large crystals. 

The commercial value of muscovite and phlogopite is due to the 
very high development of the basal cleavage which permits of the 
splitting up of the crystals and blocks of mica into sheets of one- 
thirty-second or one-sixteenth of an inch in thickness as used com- 
mercially, but the cleavage can be continued perfectly up to at least 
one one-thousandth of an inch. 


OCCURRENCE. 


The muscovite represents the most common mica and is very widely 
distributed, being a component of many of the crystalline and sedi- 
mentary rocks. In many of these it occurs in but small scales or 
erystals which have no commercial value. When, however, it occurs 
in blocks or masses which cun be split into sheets an inch or more in 
diameter, it has a commercial value which increases with the sizes of 
the cut sheets, and these vary from 1 by 1 to 8 by 10 inches. These 
commercial deposits of mica are found for the most part in pegmatitic 
dikes or veins, which occur as intrusives in granite and in hornblende 
and mica gneisses and schists. These dikes or veins vary in thickness 
from a few inches to several hundred feet and are often very irregular, 
having arms or apophyses branching off from them and extending out 
into the country rock in many directions. Sometimes these dikes are 
parallel to the bedding or schistosity of the gneiss or schist, and then 
again they break across it at varying angles. Both of these phe- 
nomena are often observed in the same dike. In character these peg- 
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matitic dikes are very similar to granite, and occasionally they have 
been designated as a **coarse granite." The principal mineral constit- 
uents of these dikes are quartz, feldspar, and muscovite mica, which 
occur In varying proportions. In examining these dikes it will be found 
that sometimes the quartz and feldspar are nearly equally distributed 
throughout a certain part of the vein, while in other parts sometimes 
one and again the other will predominate. Feldspar has been observed 
that has crystallized out in enormous masses of more than a ton in 
weight, and in one instance, the Irby mine, near Spruce Pine, Mitchell 
County, N. C., a well-developed crystal of feldspar was observed that 
measured 3 by 114 feet. Occasionally feldspar, quartz, and mica 
have separated out in rather small masses, giving the vein the appear- 
ance of containing an equal quantity of each. In such cases the three 
minerals are so intimately associated with each other that the mica is 
of little or no commercial value and the feldspar is also of no com- 
mercial value. Judging from observations made at a great many 
mica mines, the pegmatitic dikes that yield the best commercial mica 
are those in which the three minerals have had a tendency to crystal- 
lize out in large masses. Thus, where feldspar and quartz are in 
small crystals or fragments, the mica is also apt to be small. "Those 
dikes that are two feet or less in width very seldom contain mica having 
any commercial value beyond what could be obtained *for it as scrap 
mica, and hence little or no attention should be paid to such dikes as 
a source of mica. Not all of the wide dikes carry mica of the right 
quality or in sufficient quantity to afford profitable mining, for in 
some the mica has been observed to occur in such small crystals and 
blocks that no sheets could be obtained over an inch or two in 
diameter. : l 

The muscovite mica occurs in these dikes usually in rough crystals 
(called blocks or books), which are sometimes distributed nearly evenly 
throughout the dike and at other times nearer the contact of the dike 
` with the country rock. These blocks of mica are occasionally nearly 
perfect in their crystalline form, which is monoclinic, but imitating 
rhombic or hexagonal symmetry. The commercial blocks of mica 
usually vary in thickness from 6 to 18 inches and from 3 to 15 inches 
in diameter, although some blocks have heen found as much as 4 feet 
in diameter and from 24 to 3 feet in thickness. All of the large 
blocks of mica are not of sufficient quality to cut into sheets as large 
as would be expected from the size of the crystal, on account of much 
of the mica having been converted into what is called ** ruled mica,” the 
mica being divided into narrow strips whose edges are parallel to the 
intersection of the prism and base edges of the crystal, or into “A” 
mica, in which the sheets are cut or striated parallel to two adjacent 
edges. ° 
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There is considerable variation to be noted in the percentage of 
mica that occurs in these dikes and in different parts of the same dike. 
It is usually found, however, that in any considerable distance in the 
same dike the mica will average for that distance approximately the 
same per cent. It is seldom that the mica in a dike will average over 
10 per cent of the contents of the dike for any considerable distance. 
and it will sometimes average as low as 1 per cent. Portions of cer- 
tain dikes have been observed that had the appearance of containing 
a very large percentage of mica on account of a number of blocks of 
mica being clustered together in bunches almost touching one another, 
while in other portions of the same dike there would be almost a com- 
plete absence of mica for a distance of from 5 to 20 feet; but even in 
such a dike the general average of the mica to the other minerals cor- 
responded to about 10 per cent. The general limits of the percentage 
of mica in various dikes is probably therefore from 1 to 10 per cent. 
]t will be observed from what has been said that in mining mica there 
must necessarily be a very large aniount of waste rock or gangue 
removed, and, as in nearly all mica mining it is necessary to operate 
by blasting, it makes the cost of production of the crude mica some- 
what expensive. Hence, if any of the other minerals that must be 
removed in mining can be utilized commerciallv, they will make valu- 
able by-prodlicts and will help to pay the cost of mining the mica. 
There are certain minerals associated with the muscovite mica in these 
veins that are of commercial value and that are discussed later under 
associated minerals. 

On account of the irregularity of the occurrence of the blocks or 
books of mica in the vein nothing is known of their position by the 
miner unless he has exposed one or more by previous blasting, and it 
often happens that in drilling the drill will pass right through one of 
these blocks of mica, often ruining some very large sheets. Though 
this may sometimes become apparent by the material that is taken out 
of the drill hole, still the miner would be unable to determine whether 
his drill was in contact with a good block of mica or merely with 
small masses, and so the only thing for him to do is to keep on with 
the hole he is drilling and to let the blasting reveal what kind ofa 
block of mica he has drilled into. The percentage, however, of blocks 
of mica that are spoiled by drilling is very small. Occasionally after 
blasting the miner will find exposed in the face of his drift a half 
dozen or more blocks of mica, some with the face of the block exposed 
and others with just their edges showing. He is then able either to 
gad out these blocks or by means of pop holes to remove all of the 
blocks without injuring them. It is customary in many of the mica 
mines to blast out the mica and gangue by means of benches, which 
perhaps eliminates as far as possible the chances of ruining the good 
blocks of mica. 
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ASSOCIATED MINERALS. 


As has been already stated, the three principal minerals of the peg- 
matitic dikes are quartz, feldspar, and muscovite mica, and these 
probably constitute about 95 to 99 per cent of the dike. Besides 
these, there are a large number of minerals that have been found in 
these pegmatitic dikes, some occurring sparingly and others occurring 
abundantly. Some of these minerals have a commercial value, such 
as feldspar, quartz, and those that can be used as gems. There is 
given below a list of those minerals that are known to have been 
found in pegmatitic dikes of the United States, and those which have 
heen obtained in sufficient quantity to be of value commercially are 
marked with an asterisk. 


List of minerals found in the pegmatitic dikes of the United States. 


Quartz* (massive, crystallized, and  Allanite. 


smoky ). Gadolinite.* 
Albite.* Yttrialite. 
Oligoclase. * Nivenite. 
Orthoclase.* Feldspars. Fergusonite. 
Microline.* Microlite. 
Kaolin.* Colunibite.* 
Muscovite.* Tantalite.* 
Biotite. fc, Samarskite.* 
Lepidolite.* Rogersite. 
Almandite. Hatchettolite. 
Pyrope. Camela Magnetite. 
Andradite. Hematite. 
Spessartite. Menaccanite (Ilmenite). 
Beryl* (emerald, yellow, blue, aqua- Corundum. 

marine). Rutile. 
Tourmaline* (blue, red, green, and other  Brookite. 

gem varieties; black). Cassiterite.* . 
Enstatite. Limonite. 
Actinolite. Opal (variety, Hyalite). 
Spodumene* (varieties, ordinary,* hid-  Pyrite. 

denite,* and kunzite*). Molylxlenite. 
Eucry ptite. Pyrrhotite. 
Iolite. Fluorite. 
Topaz. Uraninite.* 
Cvanite. Gumumnite.* 
Zoisite (variety, Thulite). Autunite. 
Epidote. Uranotil. 
IIelvite. Phosphuranytile. 
Phenacite. Monazite. 
Zircon.* Xenotime. 
Pyrophyllite. Apatite. 
Chabazite. Triphylite. 
Pollucite.* Lithiophilite. 
Chrysoberyl. Amblygonite.* 


Titanite (Sphene). Beryllonite. 
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List of minerals found in the pegmatitic dikes of the United States—Continued. 


Herderite. Fairfieldite. 
Triploidite. Hamlinite. 
Natrophilite. Malachite. 
Childrenite. Rhodochrosite. 
Eosphorite. Graphite. 
Dickinsonite. 


The majority of these minerals are found very rarely in the pew- 
matitic dikes, and some of them have been found at only one locality. 
Others are found frequently throughout many of the pegmatitic dikes, 
although some dikes have been observed that contained no other min- 
erals besides feldspar, quartz, and mica. Of these associated minerals 
the common accessory minerals are beryl, some one of the garnets, 
tourmaline, and apatite. Magnetite is a mineral very commonly asso- 
ciated with mica, and it occurs as small films of mineral crystallizing out 
hetween the folia of the mica. In certain localities, as in many of the 
mica mines of Mitchell County, N. C., the uranium minerals, uraninite, 
gumniite, etc., are quite common. 

A number of these accessory minerals that have been found in com- 
mercial quantity are gem minerals, as beryl, tourmaline, hiddenite, 
kunzite, etc. 


PERCENTAGE OF MICA IN THE DIKES. 


As has been stated, the percentage of mica in these pegmatitic 


dikes varies from 1 to 10 per cent, and there is probably an average: 


of not over from 10 to 15 per cent of the mica that is mined that can 
he cut into sheet mica, the rest being waste or scrap mica. Selected 
masses or blocks of the mica mined may average from 30 to 40 per 
cent and occasionally as high as 75 per cent of sheet mica. On the 
other hànd, there will be certain portions of the dike in which none of 
the mica mined can be cut into sheets. Such variations may take 
place within the space of a few feet. In some of the mines in the 
western part of the United States, as in California and New Mexico, 
there is hardly a 2 to 3 percent yield of cut or sheet mica. The 
North Carolina mines will probably average the highest percentage 
"of cut mica. 

There are a number of reasons for this large percentage of waste 
mica—the irregularity of the blocks of mica and of the individual 
sheets; the ruled mica and the “A” mica, which reduce the sizes of 
sheets that can be cut or prevent entirely any sheets being cut from 
the block; the mica may be specked or stained, or may contain a 
great deal of magnetite in thin crystallized films between the foli» 
of the mica; and many blocks of mica may be destroyed by having 
garnet, tourmaline, or quartz crystallized out between the folia. 
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USES. 


Formerly the chief and almost the only use of mica was for cutting 
into sheets of varying sizes, which were used for stoves; the very 
«mall sizes and all the very small pieces of the waste obtained in min- 
ing and in cutting the sheets were thrown away. Now, however, there 
is a very large demand for mica for electrical purposes, and this has 
resulted in the utilization of a great quantity of the small pieces of 
mica that were first thrown away and were then used as scrap mica, 
which was ground. These pieces are now cut by machinery into small 
circular disks (1 inch in diameter), and rectangular pieces (4 by 2 
inches), which are used for insulation purposes in electrical apparatus. 
Larger sheets of mica are also used for electrical purposes, but it has 
been found that a large sheet can be built up from small ones, which 
will give as satisfactory results as the single large sheet, and are, of 
course, not so expensive. "The use of the sheets of clear, white mica 
for stoves has decreased very rapidly during the last ten years, and 
there is not now the demand for as many of the larger sheets as there 
was formerly, although thesdecrease in the demand for use in stoves 
has been somewhat balanced by the demand for the sheets for the 
manufacture of chimneys for incandescent lights and for use in the 
manufacture of many novelties. 

The large percentage of scrap mica, which constitutes from 75 to 90 
per cent of the mica mined and which was formerly all thrown away, 
is now utilized principally in the form of ground mica. This ground 
mica, which is separated into different sizes and grades, is now being 
utilized for a great variety of purposes. The coarser grades are used 
in the manufacture of fireproof materials, principally paint, and for 
the packing of steam pipes, boilers, etc., to prevent radiation of heat, 
as mica is a very good nonconductor. In the manufacture of lubri- 
cating materials, the mica must be ground to a still finer degree; and 
the very finest product is used in the manufacture of certain kinds of 
wall papers, for other decorative purposes, and in the manufacture 
of paints. | 

PRODUCTION. 

During 1904 the production of mica was confined to the following 
States, given in the order of the importance of production: North 
Carolina, New Hampshire, Colorado, New Mexico, California, Geor- 
gia, South Dakota, Connecticut, and Idaho. 

The total quantity of sheet or plate mica produced in the United 
States during 1904 as reported to the Survey was 668,358 pounds, 
valued at $109,462, an increase of 48,758 pounds in quantity but a 
decrease of $8,626 in value, as compared with a production of 619,600 
pounds, valued at $118,088, in 1903. The reports of sheet or plate 
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mica for 1900, 1901, and 1902 were 456,283, 360,060, and 373,266 
pounds, respectively. It appears that in 1903 and 1904 the produc- 
tion was nearly 300,000 pounds greater than in 1901 and 1902. This 
large increase in the production of sheet mica during the last two 
years is due to the very large quantity of the small-sized disks and 
rectangular sheets of mica that have been prepared for electrical 
purposes. 

The production of scrap mica during 1904 amounted to 1,096 short 
tons, valued at $10,854, as against 695 short tons, valued at $6,460, in 
1903. During 1903, however, there were also reported 964 short tons, 
valued at $18,580, which were sold in the rough blocks as produced. 
This probably made at least 800 tons of scrap mica, so that the actual 
production of scrap mica in 1903 was greater than that in 1904. Of 
the 1904 production 610,121 pounds of sheet mica, valued at $100, 724, 
and 200 short tons of scrap mica, value at $2,000, were produced in 
North Carolina. This was over nine-tenths of the total production of 
the United States in 1904. 

In the following table is shown the annual production of mica in the 
United States since 1880: 


Annual production of mica, 1880-1104. 


Year. Quantity. Value. | Year. | Quantity. Value. 


Pounda, | Pounds. 
1580 E E E esos ements | 81,669 | $127, 825 1897 ¡Sheet ds 82,0676 $0,774 
eg 
ILU EN odas lua etica 100, 000 | 250,000 (Serap ............. sse a 740 14. 452 
[852 none tds 100, 000 250, 000 | n2 uad ER ie 129, 520 103, H 
LC MAT MR 114,000 | 285,000 | Scrap coccion a 3, 999 27, 564 
i e NM 147,410 | 368,525 E saec eicit 108,570 | — 70,587 
IBRD oats Sd vada a SEE 92, 000 161,000 | (Serap ................. a 1,505 O, STS 
1886 40,000 | 70,000 | bus 456,283 | — 92.758 
La a ai es ia 4U, (0, . y du A a eer BRS ous: aS o0, ay fi 
Ñ Mo 1900) j P oe 
VEST ees SE os dues 70, 000 142, 250 ' SUCPAD doteren anr tn | a 5, 497 55, 202 
A AN 48,000 | 70,000 , SHU REMO eee s 360, 060 QS, N39 
: 901 
CL MARNE ERR 49,500 | 350,000 | E dessus e um a2,171 19, 719 
O ENE E 60,000 | 75, 000 Sheet cruci oe out * 373,266 83,843 
iol DR 75, 000 100,000 . 1902: SODA a 1,028 13, 081 
JRUS C. cote Bos DU dnd 75, 000 | 100, 000 | i [Rough as mined, or 
Eu A 51,111 1 — . unmanufactured ... iid 21,925 
|Serap rS ONE a 156 | py wm Sheet reooonn.co..n...noo 619, 600 118, 085 
(Sheet... aonn 35, 943 o ie C FAI sexes speso ean od em 
1894, . | 52, 388 Rough as mined, or 
[Scrap eg AOS «191 | | unmanufactured ... a 964 18, AND 
a ue l OM O seek eave nee 668,358 | — 109, 462 
Ae o a |Serap ........... eese a1,09 | 10,554 
zx c SIUC teta tido sas] een 
) 
¡Or cee eee a 222 1, 750 


a Short tons. 
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When this table of production is compared with that of the imports, 
it will be seen that of late years the latter have been several times 
greater than the home production. This is partly due to the fact that 
mica from Canada and India, which can be entered at a low valuation, 
has a tendency to curtail the production of mica in the United States. 
This is perhaps especially true of that imported from India, which can 
be mined and landed in this country at & lower price than, in some 
cases, mica can be mined in the United States. The uncertainty of the 
occurrence of mica in the veins and the expense of mining will account 
to some extent for the relatively small production of mica in the 
United States, where there are large deposits known; and, furthermore, 
a large number of small producers are entirely dependent upon one 
small mine, and when the mica in this begins to give out or becomes 
poor, they have not the meaus to carry on much dead work and have 
no other deposit to help fill out this deficiency. It is very possible, 
therefore, that a consolidation of a number of the mica properties in 
different sections might be profitable and might become a means of 
increasing the production. 

IMPORTS. 


There is annually imported into the United States several times the 
quantity of domestic production of sheet mica, the imports coming 
principally from India and Canada. In the following table is given 
the value of mica imported into the United States from 1869 to 1896: 


Value of unmanufactured mica imported and entered for consumption in the United States, 


Year ending— Value. | Year ending— Value. Year ending— Value. 


AAA, EA AAA AE TR | AMARO PA 

June 30— | June 30— Dee. 1— 
1869........... es. | $1,165 | E eese | $9,274 18 e ceteras a $57,541 
Er NORRIS | 226 | 1880.......... e. 12, 562 Lo MEE a 97,351 
Era Deoa dose eT ne 1, 460 ! PR go oad | 5,839 | 1890............... a 207,375 
ida | 1, 002 indias: 5,175 180 A 95, 242 
1873 AN 498 | PRS OCA Za E em 218, 938 
iris 1, 204 | 1884........ d | MN 28, 284 | 1808 ae ene Lue 117,927 
Lo MEE HEN | TENTE | odos 28, 685 | Lr MENOR 126, 184 
PRTG tee dates | 569 | Dec. 31— | ada 174, 886 
cria 13,085 1886. cc | a 56, 354 | 1896............ s. 169, 035 


Sí Motos A 7, 930 IRS ev eode a 49, 055 | 
a Including mica waste. 


Under the new classification made neeessary by the Dingley tariff 
act, in effect from and after July 24, 1897, mica is designated as 
" unmanufactured" and *'cut or trimmed." A specific import duty 
of 6 cents per pound is imposed upon the former and 12 cents per 
pound upon the latter, with an additional 20 per cent ad valorem duty 
on each. 
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The imports, since the new classification took effect, for the years 
1898, 1899, 1900, 1901, 1902, 1908, and 1904, have been mainly as 
* unmanufactured" mica, as follows: 


Mica imported and entered for consumption in the United States, 1898-1904. 


| 


Year. ; Quantity. | Value. Year Quantity. | Value. 
1898. Pounds. | 1902. Pounds. 
Unmanufactured........... 877,930 | $115,930 | Unmanufactured .......... 2,149,557 | $119,562? 
Cut or trimmed............. | 78,557 | 34,152 || Cut or trimmed ......... .--| 7 102,299 46, 970 
Total ........eeseeee | 956,497 | 150,082 A ccce ie cec 2,251,856 | 466, 332 
1899. | ui m DE 1903. E 2m 
Unmanufactured........... 1,709,839 | 233,446 | Unmanufactured .......... | 1,355,375 285, 73 
Cut or trimmed. ............ 67,293 | 42,538 || Cut or trimmed ............ 67,680 29, 156 
pc m ER XP ee 
Total e ex 1,777,132 | 275,984 TOG D ains 1, 423, 055 317, %9 
1900. cM ica 1904. | 
Unmanufactured........... 1,892,000 | 290,872 | Unmanufactured .......... 1, 085, 343 241, 061 
Cut or trimmed............. | 64, 391 28,688 '| Cut ortrimmed ............ 61, 986 | 22, 663 
Total aio | 1,956,391 | 319,560 q ori secte ees 1, 147, 329 263, 711 
1901. po penes 
Unmanufactured........... 1,598,722 | 299, 065 | 
Cut or trimmed............. 78, 843 35, 989 | 
uS EMEN A 
Total PEE | 1,677,565 | 335,054 
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PRODUCTION. 


In all the geographic sections into which the United States has been 
divided, with the exception of the South Atlantic section, there is a 
decided increase in the number of gallons of mineral waters sold in 
1904; and in only two sections—namely, the North Atlantic and the 
South Atlantic—has there been a decrease in the value of the product 
sold, and this decrease is comparatively small. The list for 1904 
includes a total of 738 springs, which is a gain of 13 over the list of 
1903. Thirty-four springs have been added to the list of 1903, and 21 
have been dropped from it, all of the latter having reported that the 
springs have heen commercially abandoned and are not likely to be 
utilized in the near future. 

For the year 1904 the number of springs actually reporting sales is 
484, which is 76 less than the number reporting in 1903. The springs 
not heard from number 206, and with very few exceptions all reported 
sales in 1903. In addition to these, 48 springs report that no sales 
were made in 1904. This makes the total delinquent and idle list 254. 
Estimates based on previous reports, mainly those made in 1903, have 
been added to the total of the figures given by the 484 springs whose 
sales are given in this report. The average price per gallon in 1904 
was about 16 cents, as compared with 17 cents for 1903. 

In 1904 the total production, including the figures estimated for 
the delinquent springs, is 67,718,500 gallons, with a valuation of 
$10,398,450. This is a gain of 16,475,743 gallons over the production 
of 1903, and a gain in valuation of $1,357,372. When we consider 
only the 484 springs which actually reported sales in 1904, the figures 
are 58,964,145 gullons, as compared with 40,107,147 gallons in 1903, a 
gain of 18,856,998 gallons; and the value of the product of 1904 for 
these 484 springs is $9,418,873, as compared with $6,788,426 for 1903, 
a gain of $2,630,447. 

The North Atlantic States show a loss in 1904 of 8 springs, the total 
being 241 instead of 249, as in 1903, 16 springs having been dropped 
from the list and 8 new ones added to it. Reports of sales were 
received from 171 springs, leaving a delinquent list of 70. The total 
number of gallons sold in 190-4 in this section is reported as 15,303,772, 
which is a gain of 4,105,222 gallons over the product of 1908. The 
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valuation is $1,841,835, a loss of $610,791 as compared with the figures 
of 1903. The 8 springs new to the list are the following: 

Maine.—Switzer Spring, Pejepscot Spring, Thorndike Mineral Spring. 

New Jersey. —Red Rock Spring. 

New York.—Chautauqua Lithia Spring, Solid Rock Lithia Spring, Knickerbocker 
Spring. 

Pennsylvania.—Pocono Mineral Spring. 

The South Atlantic States show a net gain of 2 springs, 3 having 
been added to the list and 1 dropped from it. The total for 1904 is 
120, as conipared with 118 in 1903. Of these, however, only 66 report 
sales in 1904, leaving a delinquent list of 54. The number of gallons 
reported as sold is 3,401,239, at a valuation of $494,159. "This isa 
loss of 1,123,278 gallons and $277,214, as compared with the figures 
of 1903. The 3 springs new to the list in 1904 are the following: 

North Carolina.—Hay wood White Sulphur Springs. 

South Carolina. —White Diamond Lithia Spring. 

Virginia.—Bath Alum Springs. 

In the North Central States the list shows a net gain of 11 springs 
for 1904, 18 new springs having been added while only 2 were dropped. 
The total for the section is 197, as compared with 186 in 1903. The 
number of gallons reported as sold in 1904 is 30,541,553, & gain of 
13,397,607 gallons. The valuation of this product is $5,529,160, a 
gain of $3,320,048. The 13 springs new to the list are the following: 

Indiana, —Rhodes Mineral Spring. 

JIowa.—Red Mineral Spring. 

Kansas.—Wetmore Mineral Spring. 

Minnesota.—O watonna Vichy Springs. 

Missouri.—Belcher Artesian Well, Mooresville Chalybeate Spring, Glen Eden 
Spring. 

North Dakota.—Hydatso Spring. 

Ohio.—Fisher’s Magnesia Mineral Spring, Sand Rock Spring, Woods Lithia Spring. 

Wisconsin. —Alta Spring, Sulphur Mineral Spring. 

For the South Central States there is in 1904 a net gain of 5 springs, 
7 having been added to the list while 2 were dropped from it. Of the 
82 springs credited to this section, 52 report sales in 1904. "The pro- 
duction was 3,105,125 gallons, a gain of 176,116 gallons over 1903. 
The value of the product for 1904 is $291,142, an increase of $14,674 
over the valuation of the product in 1903. The 7 springs new to the 
list in 1904 are the following: 

Alabama. —W oodbound Spring. 

Kentucky.— Lexington Lithia Spring. 

Mississippi. —Rawls Springs. 

Oklahoma.—Lewis Crystalline Lithia Wells. 

Texas.—Congress Well, Lone Star Spring, Texarkana Springs. 

For the Western States and Territories, there is a gain of 3 springs, 
the total for 1904 being 98, as compared with 95 in 1903; and of these, 
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66 report sales in 1904, leaving a delinquent list of 32 springs for this 
section. The number of gallons reported as sold in 1904 is 6,612,456, 
an increase of 2,301,331 gallons over 1903. The value of the product 
of 1904 is $1,162,577, an increase of $182,830 over 1903. The 3 
springs new to the list are the following: 

California.—Tia Juana Mineral Spring, Alder Glen Springs. 

Oregon.—Cascade Spring. 


Production of mineral waters in 1904, by States and Territories. 


Springs 
State or Territory. report- | Quantity. Value. 
ing sales. 
Gallons. 

Alabi MA C Xe 6 17, 890 $4, 340 
ATIZOUR desee sedusods A tuse tU d t laa A 3 2, 850 233 
O A A A Diti L re rest 5 594, 440 57,107 
euni e "H—-——————————À— 35 | 3,700,779 899, 763 
CO ds sas, 12 780, 078 120, 705 
Connecticut E A A A 6 279, 100 37,190 
A P PCM AA 3 9, 500 4, 140 
CO A uocude dui ERE de uate t P EL ios ERE 7 305, 291 45, 744 
A A ho ee a ae ee 14 | 16, 387, 800 3, 038, 096 
A c CP 16 | 395,232 376, 485 
TOWA Wer ET REX 3 114, 000 16, 700 
KANS FP DP EL" 16 194, 350 47,070 
O A ce VLA OIN pHEEUUPMU e e Dn ead ue een ehede 5 275,780 31,539 
MIME so a ta io ost 23 | 1,535,955 423, 083 
MEA a a 5 416, 200 44,320 
Massachusetts ii io ad la 56 | 5,214, 068 353, 185 
MIGBIPRD Ss kC c EROR ECCE RV ORE ue a s pac DE ULM 19 | 3,345,675 118, 122 
Minnesotas I eee etudes vba ERE bin SS EE Swe oe aae su 4 902, 500 21, ^45 
A Dem E EE 6| 332,131 60, 258 
MISS O IS oe de Ee ped ada usas 18 333, 204 93, 741 
New HAMSTER ES | 5 721,560 182,578 
DEE A ea ed E A a e cet ! 9 188, 450 | 24,870 
NOW VO A E Sia l 41 | 6,352,517 | 783, 244 
North COLOUR. ocv c fae dua ii ois di ccudes elaine 7 145, 500 21, 902 
otitis potato qe Ae et ela Eu te | 13 | 3,223,958 | 306,566 
OTOBOH NI | 8 60, 849 13, 296 
PENAS IVAR A lt 21 dois 90, 165 
A i ner delen. a Tota Bags | 4 206, O72 22,570 
South Ciro tdci | 5 351,485 80, 415 
Tennessee acicate 13 314, 717 46, 049 
A rH | 14 | 1,112,500 64, 923 
o A TTE ERUNT 6 63, 000 19, 350 
ai A A ss Dea p. ie EE 35 | 2,117,420 281, 998 
We NADIR COM. ns ee ii Deeks ae | 4 nm 10, 580 
WOE VibGl tiie da lt che aes! | 4 55, 540 15, 640 
WISCONSIN CCP 25 | 6,586,831 | 1,516, 535 
Other SUC f ecc O acne bie wats le roto a a Sonu a wees 8 | 2,489, 667 | 148, 926 

n Hp | 484 1 58,964,145 | — 9,418,873 
Estimate for delinquent springs............... lesse eese nee. 206. e A eer m 
Springs reporting no sales....... 0.0.0... cece cece cece ee sse 48. | SH, Mba Os LUE 

— Aa Se aes l 
Grand A IN SS ewes A IN | 738 | 67,718,500 | 10,398, 450 


a The States in which only one spring each has made a report are included here. These States are 
Idabo, Indian Territory, Lovisiana, Montana, New Mexico, North Dakota, Oklaboma, and Utah. 
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Summary of reports of mineral springs for 1904. 


! 
: Springs Total 
Springs , es 
State or Territory. report- | not re used 
' Commer- 


' porting 
ing sales. sales. | cially. 


NORTH ATLANTIC STATES. 


MAING RS A E N eer 23. 7 30 
New Hai A ee ui saree Bie eh tocseac ond 5i 1 6 
NOTION «2s des a A Sup UR MEN Did te qam diei ed 6 | 0 6 
DUI CO RS A M eade E ai ea ao A 96 14 i 70 
RHodE-ISIBDO oos rre e Ec uae Mica E ROREM CV ID EASA 4 o 4 
Connect A o 6 9 15 
NOW TAO a abs scu EEUU d eM etus LA 41 19 60 
NOTE A Nas cR eR E SOL PEU REPE Dea at tL: 9 6 15 
Pennsvlvatlü.scdsceucuke care poA EE VERRE ERA FPEPUMR PiDUN CHER AR da. 21 14 35 
SOUTH ATLANTIC STATES 
MATADO a Sa aa 5 3 5 
District of Colt Disc i dub A a EIE M E E EE 0 3 3 
Viinin PTT MITT PP 35 24 a9 
West VITEL A UR ER TA RR NND OU QUIS A EP eee beth a ara 4 ri 11 
North Caron us A REN ERA A EE A UE E da 7 | 6 13 
South Carolina 00 AA it 5 6 li 
A E ER 7 | 3 10 
FLOTA A A 3 2 5 
ROUTH CENTRAL STATES. | 
gone. dM EE 5 0 $ 
TENNESSEE ile 13 1 14 
ATADA DA 1 E owe eda Na 6 3 9 
MISSING ID Dl A tr a Sete ta ces thc tea Ae RIPE LE et ELE 6 3 9 
PONS ATI A ARES A AA ae 1 2 1 
TENA O TA LI e xl eU a oa ane 14 17 3] 
A O reine i pa M 5 3 S 
Oklahomi is ve AA AAA AAA AA AA E AA ARAS 1 1 2 
Indian Territory .... locus vesc aee A 1 | 0 
NORTH CENTRAL STATES 
Ob a 13 | 12 23 
torri P 16 | $ M 
TIOS E A A A E O 14 | 7 21 
MICIIP OMe due a a DOR Ed wh OUS ess 19 : 9 L3 
WISCONSIN rera RERO V er RR UR OE Reg d scu M CR pps | 25 | 13 35 
MINERA A ATA EU US | 4 | 2 | 6 
TOW s cor A TA A A AA SOS AER 3, 4 > 
or m | 18 8 ES 
North Da kota - dá ee IUE | 1 | 0 1 
South Dakoti: evo discs erai derbi ieee E REFUSES n RE | 0 | 2 2 
gn): P 0 1 l 
| $us o Cr 16 2 IS 
WESTERN STATES AND TERRITORIES. 
Wyoming A sisme soeone niee i qu s Ma EEEE ea we ene x t ed ee Ma a 0 | 2 a 
MODIANA a AA eR Eae AAA A d areis 1 2 3 
Colorados ea osa Oud s sva d RA deu Mr oa p bus tae e 12 | 7 19 
NOW MORICO sac eds Qe uve TA A A Uo ai e has | 1 | 6 y 
ATIZODR C ——neneP Ries < EEE hese | 3 1 4 
O A x MEM M MAE eno ae! | | | 2 3 
NOV eating cui Va doe an EUER a AT DS 0 1 1 
A i:icoenesRE E xPeborcuR EARUM PSU UR RPDR bs Aer LUC ] 0 ] 
OTRO P ————————A eR | N 2 10 
Washington ............ EE E E Ot ed E LL D RE DT 4 0 4 
Calo tii sd a a ai ds 35 Q 44 
TUT HP ET ENTE 24| Tas 
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LIST OF COMMERCIAL SPRINGS. 


The list following contains the names of those springs only that are 
represented in the figures given in the table of production; that is, 
only those reporting sales for the year 1904. The springs from which 
no reports were received are included in the estimate given at the end 
of the table on page 7. 

ALABAMA. 


The State of Alabama gains 1 spring in 1904, making a total of 9 
for the year; of these the following 6 report sales: 


Bailey Springs, Florence, Lauderdale County. 

Healing Springs, Healing Springs, Washington County. 
MacGregor Springs, Spring Hill, Mobile County. 

Wilkinson's Matchless Mineral Wells, Greenville, Butler County. 
Woodbound Spring, Magnolia Springs, Baldwin County. 

York Aperient Springs, York, Sumter County. 


ARIZONA. 


The list for Arizona shows no change, 4 still being the total; of 
these the following 3 report sales for 1904: 


Agua Caliente, Maricopa County. 
Castle Creek Hot Springs, Yavapai County. 
Geyser Springs or Arizona Medical Springs, Yavapai County. 


ARKANSAS. 


Of the 8 springs credited to Arkansas, the following 5 report sales 
for 1904: 


Arkansas Lithia Springs, near Hope, Hempstead County. 
Arsenic Springs, Hot Springs, Garland County. 

Eureka Springs, Eureka Springs, Carroll County. 

Mountain Valley Springs, near Hot Springs, Garland County. 
Ravenden Springs, Ravenden Springs, Randolph County. 


CALIFORNIA. 


California gains 2 new springs, making a total of 44 for 1904; of 
these 35 report as follows: 


Adams Springs, Lake County. 

Atna Springs, Pope Valley, Lidell, Napa County. 

Alder Glen Springs, Cloverdale, Sonoma County. 
Alhambra Mineral Spring, Martinez, Contra Costa County. 
Allen Springs, Allen Springs, Lake County. 

Bartlett Springs, Bartlett Springs, Lake County. 

Blair's Mineral Spring, near Mono Lake, Mono County. 
Bradley Spring, near Ramono, San Diego County. 
Bythnia Springs, Santa Barbara, Santa Barbara County. 
California Geysers, The Geysers, Sonoma County. 
Castalian Springs, Sierra Nevada Mountains, Inyo County. 
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Castle Rock Natural Mineral Spring, Castella, Shaste County. 
Cook Spring, near Williams, Colusa County. 
Duncan Springs, Hopland, Mendocino County. 
Eden Hot Springs, near San Jacinto, Riverside County. 
Fouts Springs, Snow Mountain, Colusa County. : 
Highland Seltzer Spring, Highland Springs, Lake County. 
Isham Springs, near San Diego, San Diego County. 
Mercey Hot Mineral Spring, Little Panoche, Fresno County. 
Mount Ida Mineral Spring, Oroville, Butte County. 
Mount Shasta Springs, Shasta Springs, Siskiyou County. 
Napa Soda Springs, Napa Soda Springs, Napa County. 
Napa Vichy Springs, near Napa City, Napa County. 
Pacific Congress Springs, Saratoga, Santa Clara County. 
Paraiso Hot Springs, near Jamesburg, Monterey County. 
Phillips Napa Springs, Chiles Valley, Napa County. 
Ramona Natural Mineral Spring, Los Angeles, Los Angeles County. 
Samuel Soda Springs, east of St. Helena, Napa County. 
San Benito Springs, Tres Pinos, San Benito County. 
Tia Juana Mineral Spring, Tia Juana, San Diego County. 
Tolenas Springs, near Suisun, Solano County. 
Tuscan Springs, Tuscan, Tehama County. 
Upper Soda Springs, near Dunsmuir, Siskiyou County. 
Veronica Springs, Santa Barbara, Santa Barbara County. 
Witter Medical Spring, Witter, Lake County. 


COLORADO. 


The list for Colorado remains at 19; of these the following 12 report 
sales for 1904: 


Blue Ribbon Spring, Idaho Springs, Clear Creek County. 

Boulder Springs, Boulder Canyon, Boulder County. 

Canyon City Vichy Springs, Canyon City, Fremont County. 

Clark Magnetic Mineral Springs, near Pueblo, Pueblo County. 
Colorado Carlsbad Springs, Barr, Arapahoe County. 

Colorado Lithia Springs, Pueblo, Pueblo County. 

Columbia Mineral Spring, Denver. 

Golden Lithia Spring, Golden, Jefferson County. 

Navajo, Manitou, Cheyenne, and Shoshone Springs, Manitou, El Paso County. 
The Dr. Horn Mineral Springs, Colorado Springs, El Paso County. 
Ute Iron Springs, Manitou, El Paso County. 

Yampah Spring, Glenwood Springs, Garfield County. 


CONNECTICUT. 


Of the 15 springs credited to Connecticut reports of sales for 1904 
have been received from only 6; they are the following: 


Arethusa Spring, Seymour, New Haven County. 

Cherry Hill Spring, Hamden, New Haven County. 

Live Oak Spring, Meriden, New Haven County. 

Mohican Spring, near Bridgeport, Fairfield County. 
Pequabuck Mountain Spring, Bristol, Hartford County. 
Stafford Mineral Spring, Stafford Springs, Tolland County. 
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DISTRICT OF COLUMBIA. 


Although the District of Columbia is credited with 3 springs no 
reports have been received from them. 


FLORIDA. 


There is no change in the list for Florida. Of the 5 springs credited 
to the State reports of sales for 1904 were received from the 3 fol- 
lowing: 


Magnolia Springs, Magnolia Springs, Clay County. 
Orange City Mineral Spring, Orange City, Volusia County. 
White Sulphur Springs, White Springs, Hamilton County. 


GEORGIA. 


The list for Georgia in 1904 remains at 10; of these the following 
7 report sales: : 


Artesian Lithia Well, Austell, Cobh County. 
Austell Lithium Springs, near Austell, Cobb County. 
Bowden Lithia Springs, Lithia Springs, Douglas County. 
Catoosa Springs, Catoosa County. 
Daniel Mineral Spring, near Union Point, Greene County. 
Hughes Mineral Springs, near Rome, Floyd County. 
Lith-Aris Spring, formerly Sulpho-Magnesia Lithia Spring, near Austell, Cobb 
County. 
IDAHO. 


There is no change in the list for Idaho. The 1 spring credited to 
the State reports sales in 1904. It is the following: 


Idanha Natural Lithia Spring, Soda Springs, Bannock County. 
ILLINOIS. 


The list for Illinois for 1904 remains at 21, and of these 14 report 
sales, as follows: 


Abana Spring, Libertyville, Lake County. 

Aqua Vitæ Mineral Springs, near Maquon, Knox County. 

Aurora Lithia Spring, Montgomery, Kane County. 

Black Hawk Springs, Rock Island, Rock Island County. 
Cuniberland Mineral Spring, near Greenup, Cumberland County. 
Diamond Mineral Spring, Grantfork, Madison County. 

Elmhurst Mammoth Spring, Elmhurst, Dupage County. 

Gravel Springs, near Jacksonville, Morgan County. 

Macinac Mineral Spring, near Carlock, Woodford County. 
Min-ni-N1 yan Spring, Bristol, Kendall County. 

Mokena Mineral Spring, Mokena, Will County. 

Original Springs, Okaw ville, Washington County. 

Sanicula Springs, Ottawa, Lasalle County. 

White Diamond, formerly Spouting Mineral Spring, South Elgin, Kane County. 


1192 MINERAL RESOURCES. 


INDIANA. 


The list for Indiana for 1904 is increased by 1 spring, making a tota! 
of 24; of these 16 report sales. They are: 


Cartersburg Magnetic Spring, Cartersburg, Hendricks County. 
Coats Springs, Logan, Pike County. 

Elliott Springs, Willow Valley, Martin County. 

Emerald Spring, Mudlavia, Warren County. 

French Lick Springs, French Lick, Orange County. 

Greenwood Mineral Well, Greenwood, Johnson County. 
Hunter Mineral Spring, Kramer, Warren County. 

Lasalle Springs, Martin County. 

Lily White Sulphur Spring, Sulphur, Crawford County. 
Magnetic Mineral Spring, Terre Haute, Vigo County. 

Mudlavia, formerly Indiana Mineral Springs, Mudlavia, Warren County. 
Mudlavia Artesian Sulphur Spring, Mudlavia, Warren County. 
Paoli Lithia Spring, Paoli, Orange County. 

Rhodes Mineral Springs, West Baden, Orange County. 

West Baden Springs, West Baden, Orange County. 

Winona Grotto Lithia Spring, Winona Lake, Kosciusko County. 


INDIAN TERRITORY. 


The 1 spring credited to Indian Territory reports sales for 1904. 
It is: 
Beach Spring, Sulphur, Chickasaw Nation. 
IOWA. 


The list for Iowa becomes 7 for 1904, a gain of 1, and of these 3 
report sales for 1904. They are the following: 


Red Mineral Spring, Eddyville, Wapello County. 
Boone Mineral Well, Boone, Boone County. 
Fry's Colíax Mineral Springs, Colfax, Jasper County. 


KANSAS. 


The list for Kansas gains 1 spring for 1904, making a total of 18; 
of these the following 16 report sales: 


Abilene Mineral Wells, Willowdale Township, Dickinson County. 
Blasing's Natural Medical Spring, Manhattan, Rilev County. 
Boon Mineral Spring, Topeka, Shawnee County. 

California Spring, near Ottawa, Franklin County. 

(Geuda Mineral Springs, Geuda Springs, Cowley County. 
Geyser Mineral Spring, Rosedale, Wyandotte County. 
Hoover's Mineral Spring, Onaga, Pottawatomie County. 
Jewell County Lithium Spring, Montrose, Jewell County. 
Merrill Mineral Spring, Carbondale, Osage County. 
Phillips's Mineral Spring, Topeka, Shawnee County. 

Sand Springs, Abilene, Dickinson County. 

Sulpho-Saline Spring, Fort Scott, Bourbon County. 
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Sun Springs, near Merrill, Brown County. 

Sycamore Mineral Springs, Springs, Brown County. 
Waconda Spring, near Cawker City, Mitchell County. 
Wetmore Mineral Spring, Wetmore, Nemaha County. 


KENTUCKY. 


There is a net loss of 1 in the list for Kentucky, 1 spring being 
added and 2 being dropped. Of the 5 springs credited to the State, all 
report sales for 1904: 


Anita Spring, Lagrange, Oldham County. 

Bluelick Springs, Bluelick Springs, Nicholas County. 

Crab Orchard Springs, Crab Orchard, Lincoln County. 

Hamby Salts, Iron, and Lithia Well, Dawson Springs, Hopkins County. 
Lexington Lithia, Lexington, Fayette County. 


LOUISIANA. 


Of the 3 springs credited to Louisiana, 1 only reports for 1904, as 
follows: 


Ozone Spring, Pearl River, St. Tammany Parish. 
MAINE. 


The list for Maine makes & net gain of 2 springs, 3 having been 
added to the list of 1903 and 1 dropped from it. The total for 1904 is 
30, and of these 23 report sales, as follows: 


Carrabasset Spring, Jerusalem Township, Franklin County. 
Cold Bowling Spring, Steep Falls, Limington, York County. 
Crystal Mineral Springs, Auburn, Androscoggin County. 
Glenrock Mineral Spring, Green, Androscoggin County. 
Highland Spring, Lewiston, Androscoggin County. 

Indian Hermit Spring, Wells Beach, York County. 

Ishka Springs, Hancock, Hancock County. 

Keystone Mineral Spring, Fast Poland, Androscoggin County. 
Mount Hartford Cold Spring, Hartford, Oxford County. 
Mount Zircon Spring, Rumíord, Oxford County. 

Oak Grove Spring, Brewer, Penobscot County. 

Oxford Spring, Oxford, Oxford County. 

Pejepscot Mineral Spring, Auburn, Androscoggin County. 
Pownal Spring, West Pownal, Cumberland County. 

Poland Spring, Poland, Androscoggin County. 

Rocky Hill Spring, Fairfield, Somerset County. 

Seal Rock Springs, Saco, York County. 

Switzer Spring, Prospect, Penobscot County. 

Thorndike Mineral Spring, Thorndike, Waldo County. 
Ticonic Mineral Spring, Winslow, Kennebec County. 
Underwood Spring, Falmouth Foreside, Cumberland County. 
Wawa Lithia Spring, Ogunquit, Wells, York County. 
Wilson Spring, North Raymond, Cumberland County. 
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MARYLAND. 


Maryland loses 1 spring from the list of 1903, leaving a total of 8 
for 1904. Of these 5 reported sales, as follows: 


Carroll Springs, Forest Glen, Montgomery County. 
Chattolanee Springs, Chattolanee, Baltimore County. 
Mardela Mineral Spring, Mardela, Wicomico County. 

Rock Hill Indian Spring, Rockville, Montgomery County. 
Roland Park Artesian Well, Roland Park, Baltimore County. 


MASSACHUSETTS. 


Massachusetts loses 5 springs from the list of 1908, leaving a total 
of 70 for 1904. Of these 56 report sales. They are the following: 


Arctic Polar Spring, Spencer, Worcester County. 

Ballardvale Lithia Spring, Andover, Essex County. 

Beaver Dam Spring, Scituate, Plymouth County. 

Belmont Crystal Spring, Belmont, Middlesex County. 
Belmont Hill Spring, Everett, Middlesex County. 

Belmont Natural Spring, Belmont, Middlesex County. 
Berkshire Crystal Spring, Sheffield, Berkshire County. 
Berkshire Sodium Spring, Shetfield, Berkshire County. 
Bodwell Spring, Lawrence, Essex County. 

Burnham Spring, Methuen, Essex County. 

Chapman's Crystal Mineral Spring, Stoneham, Middlesex County. 
Crystal Spring, Brockton, Plymouth County. 

Deep Rock Spring, Lynnfield Center, Suffolk County. 
Diamond Spring, Lawrence, Essex County. 

El-Azhar (formerly Sheep Rock) Spring, Lowell, Middlesex County. 
Everett Crystal Spring, Everett, Middlesex County. 
Farrington's Silver Spring, Milton, Norfolk County. 

Garfield Spring, Weymouth, Norfolk County. 

Geddes Mineral Spring, Marlboro, Middlesex County. 
Goulding Spring, Whitman, Plymouth County. 

Granite Rock Spring, Brockton, Plymouth County. 
Highland Spring, North Abington, Plymouth County. 
Howe Spring, Millbury, Worcester County. 

Hygeia Artesian Well, Springfield, Hampden County. 
Katahdin Spring, Lexington, Middlesex County. 

King Philip Crystal Spring, Mattapoisett, Plymouth County. 
Likoo Crystal Indian Spring, Lawrence, Essex County. 
Leland Spring, Natick, Middlesex County. 

Lovers’ Leap Springs, Lynn, Essex County. 

Massasoit Spring, West Springfield, Hampden County. . . 
Milton Spring, Milton, Norfolk County. 

Monatiquot Spring, South Braintree, Norfolk County. 
Moose Hill Spring, Swampscott, Essex County. 

Mount H _lyoke Lithia Spring, South Hadley, Hampshire County. 
Mount Orient Spring, Pelham, Hampshire County. 

Mount Pleasant Spring, Lowell, Middlesex County. 

Mount Washington Cold Spring, Chelsea, Suffolk County. 
Myles Standish Spring, South Duxbury, Plymouth County. 
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Nemasket Springs, Middleboro, Plymouth County. 

Nobscot Mountain Spring, Framingham, Middlesex County. 
Norwood Spring, Norwood, Norfolk County. 

Pepperell Mineral Spring, Pepperell, Middlesex County. 
Purity Spring, Spencer, Worcester County. 

Ravenwood Spring, Gloucester, Essex County. 

Robbin's Spring, Arlington Heights, Middlesex County. 
Sager Spring, Danvers, Essex County. 

Shawmut Spring, West Quincy, Norfolk County. 

Silver Seal Spring, Woburn, Middlesex County. 

Simpson Spring, South Easton, Bristol County. 

"miley Spring, Haverhill, Essex County. 

Swampscott Spring, Swampscott, Essex County. 

Trapelo Spring, Belmont, Middlesex County. 

Undine Crystal Spring, Brighton, Suffolk County. 

Valpey Spring, Woodland, Lawrence, Essex County. 
Whitman Spring, Whitman, Plymouth County. 

-Wilbraham Mountain Spring, Wilbraham, Hampden County. 


MICHIGAN, 


Michigan loses 1 spring from the list of 1903, leaving a total of 28 
for 1904. Of these 19 report sales as follows: 


Andrews Magnetic Mineral Springs, St. Louis, Gratiot County. 

Bromo-H ygeia Mineral Well, Coldwater, Branch County. 

Cooper Farm Spring, Birmingham, Oakland County. 

Eastman Mineral Springs, Benton Harbor, Berrien County. 

Midland Mineral Springs, Midland City, Midland County. 

Mount Clemens Sprudel Water, Mount Clemens, Macomb County. 
No-che-mo Mineral Spring, Reed City, Osceola County. 

Original Mount Clemens Mineral Spring, Mount Clemens, Macomb County. 
Pagoda Spring, Mount Clemens, Macomb County. 

Premier (formerly Excelsior) Mineral Springs, Benton Harbor, Berrien County. 
Plymouth Rock Well, Plymouth, Wayne County. 

Ponce de Leon Springs, Paris Township, Kent County. 

Prosit Flowing Well, Oak Grove, Flint, Genesee County. 

Red Cross Mineral Well, Big Rapids, Macosta County. 

Salutaris Spring, St. Clair Springs, St. Clair County. 

Sanitas Spring, Topinabee, Cheboygan County. 

Victory Springs, Mount Clemens, Macomb County. 

Welcome Island Lithia Springs, near Pontiac, Oakland County. 

Wurtzel's Mineral Spring, Thomastown, near Frost, Saginaw County. 


MINNESOTA. 


Minnesota gains 1 spring, making a total of 6 for 1904. Of these 
the following 4 report sales: 


Indian Medical Spring, Elk River, Sherburne County. 
Mankato Mineral Springs, near Mankato, Blue Earth County. 
Owatonna Vichy Springs, Owatonna, Steele County. 

Trio Siloam Springs, Austin, Mower County. 
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MISSISSIPPI. 


The list for Mississippi gains 1 spring for 1904, making a total of 9. 
Of these, 6 report sales, as follows: 


Arundel Lithia Springs, near Meridian, Lauderdale County. 
Browns Wells, Browns Wells, Copiah County. 

Castalian Springs, near Durant, Holmes County. 

Rawls Spring, near Hattiesburg, Perry County. 

Stafford Mineral Springs, near Vosburg, Jasper County. 
Tallaha Springs, near Charleston, Tallahatehie County. 


MISSOURI. 


The list for Missouri gains 3 springs, making a total of 26 for 1904. 
Of these, 18 report sules, as follows: 


Aqua Vitæ Gusher Spring, Canton, Lewis County. 

B. B. Mineral Springs, Bowling Green, Pike County. 

Belcher Artesian Well, St. Louis. 

Blue Lick Springs, Blue Lick, Saline County. 

Chalybeate Springs, Mooresville, Livingston County. 

Crystal Lithium Spring, Excelsior Springs, Clay County. 
Cusenbury Spring, near Kansas City, Jackson County. 

Eldorado Springs, Eldorado Springs, Cedar County. 

Glen Eden Spring, Glasgow, Howard County. 

Haymakers Lineville Springs, Mercer County, near Lineville, Iowa. 
Ionian Lithia Spring, near Bowling Green, Pike County. 
Jackson Lithia Springs, Jackson County. : 

Kalekat Bitter Spring, near Bowling Green, Pike County. 
Lineville Mineral Springs, Mercer County, near Lineville, Iowa. 
Livertone Spring, near Bowling Green, Pike County. 

McAllister Springs, McAllister, Saline County. 

Montesano Springs, Jefferson County. 

Sweet Springs, Sweet Springs, Saline County. 


MONTANA. 


Of the 3 springs credited to Montana, only 1 reports sales for 1904. 
It is the following: 


Lissner's Mineral Springs, Helena, Lewis and Clarke County. 
NEBRASKA. 


No report of sales for 1904 has been received from the 1 spring cred- 
ited to Nebraska. 
NEVADA. 


No report of sales for 1904 has been received from the 1 spring on 
the list for Nevada. 


ee us 
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NEW HAMPSHIRE. 


The list for New Hampshire remains the same as in 1903, the total 
being 6. Of these the following 5 report sales for 1904: 


Amherst Mineral Spring, Amberst, Hillsboro County. 

Granite State Spring, Plaistow, Rockingham County. 

Lafayette Spring, West Derry, Róckingham County. 
Londonderry Lithia Spring, Londonderry, Rockingham County. 
Pack Monadnock Lithia Spring, Temple, Hillsboro County. 


NEW JERSEY. 


The list for New Jersey is increased by 1 spring, making a total of 
15 for 1904, and of these only 9 report sales. They are the following: 


Alpha Spring, Springfield, Union County. 

Beacon Mountain Spring, Denville, Morris County. 
Hatawanna Spring, Buddlake, Morris County. 

Indian Kalium Spring, Gloucester, Camden County. 
Kalium Springs, Collingswood, Camden County. 
Oakland Vernam Spring, near Oakland, Bergen County. 
Red Rock Spring, Spring Valley Road, Bergen County. 
Washington Rock Spring, Warrenville; Somerset County. 
Watchung Spring, Plaintield, Union County. 


NEW MEXICO. 


Of the 7 springs credited to New Mexico only 1 reports sales for 
1904. It is the following: 


Artesian Coyote Mineral Spring, Coyote Canyon, Bernalillo County. 
NEW YORK. 


There is a net loss for the State of New York of 2 springs, 3 having 
been added to the list of 1903 and 5 taken from it. The total for 1904 
is 60, and of these 41 report sales. "They are the following: 


Avon Sulphur Springs, Avon, Livingston County. 

Avers Amherst Mineral Springs, near Williamsville, Erie County. 
Baldwin Cayuga Mineral Springs, Cayuga, Cayuga County. 
Breesport Ox vgenated Mineral Springs, Breesport, Chemung County. 
Chautauqua Lithia Spring, Westfield, Chautauqua County. 
Chemung Spring, Chemung, Chemung County. 

Clyde Mineral Spring, Clyde, Wayne County. 

Deep Rock Spring, Oswego, Oswego County. 

Geneva Lithia Mineral Water Spring, Geneva, Ontario County. 
Geneva Red Cross Lithia Spring, Geneva, Ontario County. 
Glacier Spring, Franklin Springs, Oneida County. 

Great Bear Spring, near Fulton, Oswego County. 

Mide Franklin Spring, Ballston Spa, Saratoga County. 

Kirkland Mineral Spring, Franklin Iron Works, Oneida County. 
Knickerbocker Spring, Fishkill, Dutchess County. 

Lithia Polaris Spring, near Boonville, Oneida County. 
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Massena Spring, Massena Springs, St. Lawrence County. 
Mount View Spring, near Poughkeepsie, Dutchess County. 
Saratoga County Artesian Lithia Spring, Ballston Spa, Saratoga County. 
Saratoga Springs, Saratoga County: 

Champion Spring. 

Chief (formerly Re-me-ho) Spring. 

Congress Spring. 

Empire Spring. 

Excelsior Spring. 

Geyser Spring. 

Hathorn Spring. 

High Rock Spring. 

Lincoln Spring. 

Patterson Mineral Spring. 

Quevic Spring. 

Saratoga Arondack (formerly Kissingen) Spring. 

Saratoga Carlsbad Spring. 

Saratoga Seltzer Spring. 

Saratoga Star Spring. 

Saratoga Vichy Spring. 

Saratoga Victoria Spring. 
Solid Rock Lithia Spring, Franklin Springs, Oneida County. 
Split Rock Spring, Franklin Springs, Oneida County. 
The Vita Spring, Fort Edward, Washington County. 
Verona Mineral Springs, Verona, Oneida County. 
Washington Lithia Spring, Ballston Spa, Saratoga County. 


NORTH CAROLINA. 


North Carolina's list gains 1 spring, making a total of 13 for 1904. 
Of these 7 report sales as follows: 

Alkalithia Spring, Alkalithia Springs, Alexander County. 

Haywood White Sulphur Springs, Waynesville, Haywood County. 

Mida Spring, near Charlotte, Mecklenburg County. 

Panacea Springs, near Littleton, Warren County. 

Parks Mineral Spring, Caswell County, near Danville, Va. 

Thompson Bromine Arsenic Springs, Crumpler, Ashe County. 

Vade Mecum Spring, Vade Mecum, Stokes County. 


NORTH DAKOTA. 


E the first time North Dakota is represented in our report. The 
spring reporting sales for 1904 is the following: 


Hydatso Spring, Tower City, Cass County. 
OHIO. 


The list for Ohio is increased by 3 springs, making a total for 1904 
of 25. Of these, however, only 13 report sales. They are the 
following: 

Arcadian Springs, Mineral Springs, Adams County. 


Buckeye Lithia Spring, near Martins Ferry, Belmont County. 
Crum Mineral Spring, Austintown, Mahoning County. 
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Fisher's Magnesia Mineral Spring, Clinton Township, Franklin County. 
Painesville Mineral Spring, Painesville, Lake County. 

Puritas Spring, Rockport, Cuyahoga County. 

Purtlebaugh Mineral Spring, Urbana, Champaign County. 

Rex Ferro-Lithia Springs, New Richmond, Clermont County. 

Ripley Brom-Lithia Springs, Ripley, Brown County. 

Sand Rock Mineral Spring, near Canton, Stark County. 

Tallewanda Mineral Springs, near College Corner, Preble County. 
Wheeler Mineral Springs, Youngstown, Mahoning County. 

Woods' Lithia Spring, near Bridgeport, Belmont County. 


OKLAHOMA. 


Only 1 of the 2 springs credited to Oklahoma reports sales for 1904. 
It is the following: 


Lewis Crystalline Lithia Wells, Oklahoma City, Oklahoma County. 
OREGON. 


The list for Oregon is increased by 1 spring, making a total of 10 
for 1904. Of these the following 8 report sales: 


Boswell Springs, Boswell, Douglas County. 

Cascade Mineral Spring, Cascadia, Linn County. | 

Colestin Spring, Colestin, Jackson County. 

Lehman Spring, Blue Mountains, Umatilla County. 

Siskiyou or Wagner's Mineral Spring, Hubbard, Marion County. 
Sodaville Mineral Springs, Sodaville, Linn County. 

Wilhoit Springs, Wilhoit, Clackamas County. 

Wolfer's Mineral Spring, Hubbard, Marion County. 


PENNSYLVANIA. 


There is & net loss of 3 springs in the list for Pennsylvania, 1 having 
been added and 4 dropped. The total for 1904 is 35, and of these only 
21 report sales. "They are the following: 


Bedford, Chalybeate Spring, Bedford, Bedford County. 

Buena Vista Springs, Buena Vista, Franklin County. 

Charmian Mineral Spring, Charmian, Franklin County. 
Cloverdale Artesian Lithia Spring, Newville, Cumberland County. 
East Mountain Lithia Well, near Factory ville, Wyoming County. 
Glen Summit Spring, Glen Summit, Luzerne County. 

Granny Coon Spring, North Point, Indiana County. 

Gray Mineral Spring, Cambridge Springs, Crawford County. 
Imperial Spring, Angelica, Berks County. 

Magnesia Spring, Cambridge Springs, Crawford County. 

Pavilion Spring, South Mountain, Wernersville, Berks County. 
Pocono Mineral Spring, Bucks Township, Luzerne County. 
Pulaski Natural Mineral Spring, Pulaski, Lawrence County. 
Ross-Common Springs, Windgap, Monroe County. 

Saegerstown Mineral Spring, Saegerstown, Crawford County. 
Sizer Mineral Spring, Sizerville, Cameron County. 

The J. W. Lang Mineral Well, Venango, Crawford County. 
Tuckahoe Mineral Springs, Northumberland, Northumberland County. 
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Whann Alkaline Lithia Mineral Springs, near Franklin, Venango County. 
White House Spring, Neversink Mountain, Reading, Berks County. 
White Sulphur Spring, Bedford Springs, Bedford County. 


RHODE ISLAND. 


The list for Rhode Island remains the same as in 1903. All of the 
4 springs credited to the State report sales for 1904. "They are the 
following: ' 


Perry Spring, Providence, Providence County. 

Gladstone Spring, Narragansett Pier, Washington County. 

Holly Mineral Spring, Woonsocket, Providence County. 

Ochee Mineral and Medicinal Springs, Johnston, Providence County. 


SOUTH CAROLINA. 


To the South Carolina list 1 spring isadded; the total for 1904 is 11, 
and of these 5 report sales. They are the following: 


Buffalo Lick Springs, near Carlisle, Union County. 
Cherokee Springs, near Spartanburg, Spartanburg County. 
Glowing Spring, near Calhoun Falls, Abbeville County. 
Harris Lithia Spring, Harris Springs, Laurens County. 
White Diamond Lithia, near Kings Creek, York County. 


SOUTH DAKOTA. 


No reports of sales for 1904 have been received from the 2 spring 
localities credited to South Dakota. i 


TENNESSEE. 


No change is made in the list for Tennessee, the total still being 14. 
Of these the following 13 report sales for 1904: 


Eastbrook Springs, Eastbrook, Franklin County. 

Ilinson Springs, Hinson Springs, Henderson County. 
Horn Mineral Springs, Horn Springs, Wilson County. 
Idaho Springs, near Clarksville, Montgomery County. 
Larkins Spring, Madison, Davidson County. 

Lockeland Spring, East Nashville, Davidson County. 
Montvale Spring, Montvale, Blount County. 

Red Boiling Springs, Red Boiling Springs, Macon County. 
Rhea Springs, Rhea Springs, Rhea County. 

Tate Epsom Spring, Tate Springs, Grainger County. 
Tillman Spring, near Nashville, Davidson County. 
Whittle Springs, Whittle Springs, near Knoxville, Knox County. 
Willow Brook Spring, Craggie Hope, Cheatham County. 


TEXAS. 
The Texas list for 1904 gains 3 springs, making a total of 31; of 
these, however, only 14 report sales. "They are the following: 


Capp's Wells, Longview, Gregg County. 
China Spring Well, China Springs, McLennan County. 
Dullnig Mineral Wells, near San Antonio, Bexar County. 
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Lone Star Spring, near Texarkana, Bowie County. 
Milford Mineral Well, Milford, Ellis County. 
Mineral Wells, Palo Pinto County: 

Cicero Smith Well. 

Congress Well. 

George P. Barber Wells. 

Gibson Well. 

Hawthorne Well. 

Star Well. 
Peterman Mineral Spring, Mount Pleasant, Titus County. 
Texarkana Spring, Texarkana, Bowie County. 
Wootan Wells, Wootan Wells, Robertson County. 


UTAH. 


Of the 3 springs credited to Utah only 1 reports for 1904. It is the 
following: 


Deseret Lithia Well, Deseret, Millard County. 
VERMONT. 


The list for Vermont loses 1 spring, leaving a total of 6 for 1904. 
All of them report sales. They are the following: 


Alburg Chalybeate, Lithia, and Sulphur Springs, Alburg Spring, Grand Isle 
County. 

Brunswick Mineral Spring, Brunswick, Essex County. 

Clarendon Springs, Clarendon Springs, Rutland County. 

Equinox Spring, Manchester, Bennington County. 

*Missisquoi Mineral Springs, Sheldon, Franklin County. 

Newfame or Vermont Mineral Spring, Putney, Windham County. 


VIRGINIA. 


To the Virginia list 1 spring has been added, making a total of 59 
springs for the State. Of these 35 report sales for 1904. They are 
the following: 


Aetna Lithia Springs, Roanoke, Roanoke County. 

Augusta White Lithia Spring, near Augusta Springs, Augusta County. 

Alleghany Springs, Montgomery County. 

Bear Lithia Springs, near Elkton, Rockingham County. 

Bath Alum Spring, Bath County. 

Beaufont Lithia Spring, Beaufont, Chesterfield County. 

Bellfont Spring, near Manchester, Chesterfield County. 

Berry Hill Mineral Spring, near Elkwood, Culpeper County. 

Blue Ridge Springs, Botetourt County. 

Buffalo Lithia Springs, Buffalo Lithia Springs, Mecklenburg County. 

Mecklenburg or Chase City Mineral Springs, Chase City, Mecklenburg County. 

Crockett Arsenic Lithia Spring, Shawsville, Montgomery County. 

Diamond Spring, Norfolk County. 

Farmville Lithia Springs, No. 2, Cumberland County, near Farmville, Prince 
Edward County. 

Fonticello Lithia Spring, Chesterfield County, near Richmond. 

H. Doc. 21, 59-1——76 
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Harris Anti-Dyspeptic and Tonic Spring, Burkeville, Nottoway County. 

Jeffress Lithia Silica Springs, Jeffress, Mecklenburg County. 

Lone Jack Spring, Candles Mountain, Campbell County. 

Massanetta Springs, Harrisonburg, Rockingham County. 

Montvale Hygeia Spring, Montvale, Bedford County. 

Nye Lithia Springs, Wytheville, Wythe County. 

O'Connell Lithia Spring, near Stribling Springs, Augusta County. 

Otterburn Lithia and Magnesia Springs, Amelia, Amelia County. 

Seven Springs, near Glade Spring, Washington County. 

Shenandoah Alum Springs, near North Mountain, Shenandoah County. 

Stribling Springs, near Staunton, Augusta County. 

Virginia Magnesian Alkaline Springs, near Staunton, Augusta County. 

The Kayser Lithia (formerly Virginia Waukesha Lithia) Springs, Staunton, Augusta 
County. 

Wallawhatoola Alum Springs, near Millboro Spring, Bath County. 

Como Lithia Spring, East Richmond, Henrico County. 

Paeonian Spring, Paeonian Springs, Loudoun County. 

Rockingham (Va.) Springs, near McGaheysville, Rockingham County. 

Rubino Healing Lithia Spring, Healing Springs, Bath County. 

Sublett's Lithia Spring, near Danville, Pittsylvania County. 

Virginia Lithia (formerly Swineford's Arsenic Lithia) Springs, Osceola, Chester- 
field County. 

WASHINGTON. 


There is no change in the list for the State of Washington, the 
total being 4, as in 1903, and all report sales for 1904. "They are as 
follows: 

Cascade Springs, near Cascades, Skamania County. 

Medical Lake, Medical Lake, Spokane County. 

Olympia Hygeian Spring, Tumwater, Thurston County. 

Yakima Natural Mineral Spring, near North Yakima, Yakima County. 


WEST VIRGINIA. 


The list for West Virginia is the same as in 1903, the total being 11. 
Of these only 4 report sales in 1904. They are the following: 


Borland Mineral Well, Wood County, near Salama. 

Manacea Irondale Spring, near Independence, Preston County. 
Pence Spring, Pence Springs, Summers County. 

Triplet Well, Calf Creek, Grant District, Pleasants County. 


WISCONSIN. 


There is & net gain for Wisconsin of 1 spring, 2 having been added 
tothe list and 1 taken from it. Of the 38 springs credited to the 
State 25 report sales for 1904. They are the following: 


Allouez Magnesia Springs, Green Bay, Brown County. 

Alta Springs, Dunfield, Lincoln County. 

Bay City Spring, Ashland, Ashland County. 

Darlington Mineral Spring, Darlington, Lafayette County. 
Fort Crawford Springs, Prairie du Chien, Crawford County. 
Lebens Wasser Mineral Spring, Green Bay, Brown County. 


MINERAL WATERS. 1203 


Nee-Ska-Ra Mineral Spring, Wauwatosa, Milwaukee County. 
New Saratoga Spring, Star Prairie, St. Croix County. 
Rainbow Mineral Spring, Wautoma, Waushara County. 
Salvator Mineral Spring, Green Bay, Brown County. 
Sanitas Fountain, Oshkosh, Winnebago County. 
Solon Springs, Upper St. Croix Lake, Douglas County. 
Waukesha Springs, Waukesha County: 

Anderson's Waukesha Spring. 

Arcadian Spring. 

Bethesda Mineral Spring. 

Fountain Spring. 

Glen Rock Spring. 

Henk Mineral Spring. 

Minniska Mineral Spring. 

Siloam Mineral Spring. 

Waukesha Imperial Spring. 

White Rock Mineral Spring. 
Sulphur Mineral Spring, near Oshkosh, Winnebago County. 
Bethania Mineral Springs, Osceola, Polk County. 
St. Johns Mineral Springs, Green Bay, Brown County. 


WYOMING. 


No reports have been received for 1904 from the 2 springs credited 
to the State of Wyoming. 
IMPORTS. 


P 


The following tables show the imports of mineral waters from 1867 
to 1904, inclusive: 


Mineral waters imported and entered for consumption in the United States, 1867-1904. 


! 
In odes ora | In bottles in eX-| Not in bottles, | AI not artificial. 


Fiscal vear end-| quart or less. cess of 1 quart. Total 
ing June 30— mc Me e cad e D c ecc mem A value 
Quantity. Value. Quantity. Value. Quantity.| Value. Quantity. Value. 
Bottles, Quarts. | Gallons. Gallons. 

| ro RS | 870,610 $24,913 3,792 | $360 .......... B AN os sue $25, 410 
ts 241,702 1 18,438 | 22,819 | 2,052 554 nca A Mot 20, 594 
1869.............. , 344,691 | 25,635 9, 739 802 1,042 ^? A. NONI 26, 682 
1870.......... ss. | 433,212 | 30,680 | 18,025 | 1,743 | — 2,068 | — 508 ,........... PER 32, 931 
VT ese | 470,947 | 34, 604 2, 320 174 | 1, 336 TAL | vicsam nudes — 34, 919 
BS TD PRENNE 892,913 | 67,951 l...oococ..lo..o.o.. 639 116) SNR ME TOME NES 68,067 
Er: dues 35,508 | 2,828 |.......... FERE. 355 75; 391,423 | $98,151 | 100,552 
Ce NM 7,238 601 MPO MP 95 16 199,035 | 79,789 | 80,496 
dana: 4,174 Aaa ae 5 2' 395,956 | 101,640 | 102, 113 
IM Oro AN | 25,758 | 1,899 .......... | TONER: MENS 447,646 | 134,889 | 136,788 
rr ERN RO | 12065.| 71:998 A lectu ete e scewes ay 22 | 520,751 | 167,458 | 168, 808 
Er A 8, 229 A ean iE | rM P 883,674 | 350,912 | 351,727 
1879. cn ANCUS PA | 3 4) 798,107 | 282,153 | 284,509 
TAD do |: 2009, 059477 19: 99b AA eee A ore 927,769 | 285,798 | 305, 529 
o AA 150,326 | 11,850 ..ococoocoloconnno. | 55 26 | 1,225,462 | 383,616 | 395, 492 
¡CA 152,277 | 17,010 |.......... | 410,105 | 427, 115 


TEMP SINN e 1, 542, 905 


188B ....ooommooo.. 88. 497 A A E ee ER E CS 1,714,085 , 441,439 | 448, 493 
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Mineral waters imported and entered for consumption in the United States, 1867-1903— 
Continued. 


Artificial mineral Natural mineral 


. waters. waters. 
Year ending— 


Quantity. | Value. | Quantity. | Value. 


June 30— Gallons. Gallons. 
ONE ct ho) Stee dies our EN O E E EN 29,366 ' $4,591 | 1,505,298 | $362,651 
E ote he E nt LaL S 7, 972 2,157 | 1,660,072 | 397,875 
Dec. 31— 
1886........ ON ET SOR 62,461 | 16,815 | 1,618,960 | 351,28 
O W""—-———— 13, 885 4,851 | 1,915,511 | 385,95 
ECL NNMERO RE 12, 752 4,411 | 1,716,461 | 341,09 
IRROL iaa os d LRL eii et 36, 491 8,771 | 1,558,968 | 365.061 
A ie EE dete d fees uad 22, 328 7,133 | 2,822,008 | 433,281 
DO NAMES ENTE AO 26, 700 8,700 | 2,019,833 | 39,994 
A de eLE 16, 052 9,089 | 2,266,123 | 497, 6 
PROS A acter anes 6, 086 2,992 | 2,821,081 | 506.89 
AO irs O ieee een 7,753 3,047 | 1,891, 964 7,50 
in state tes d cicli e e ties ea ahead 101,115 | 19,151 | 2,104,811 | 506,34 
A A DRM E A 51,108 | 11,739 | 2,273,393 | 5561,08 
A A A A SN a2,942,200 | a501,5% 
r PE NEI O E NE oia! FERES a 1,955,723 | a 526,071 
DuC CT DTE aio) Sae Seu a2,382,410 | a 663, KS 
(o SELER T RP TTE PRECOR ROME PEDEM URN a2,485,042 | a 687,84 
A A A ena he no iE deci a2,567,323 | 474, 
WOOP Soest E EE E eL SOLA LC DLE DLE A NU ley 22,461,530 | a 712,37 
| | fH E rd core @..| 22,851,964 | a 846.2 
TOOK tla oie ee emcee ese ieee ee dann ewes ada | eee a 2,901, 828 | a 868,22 


a [nceluding artiticial. 


Prior to the year 1873, as the foregoing tables show, the records of 
the United States Treasury Department did not distinguish natural 
and artificial mineral waters. From 1873 to 1883, inclusive, the dis 
tinction was made, and artificial mineral waters were classified accord- 
ing to the receptacles in which they were imported. For the period 
including the years 1884 to 1896 this classification seems to have been 
dropped, but the artificial waters were still kept separate from the 
natural waters. Since 1896, however, they have not been differenti- 
ated. The number of gallons imported has not varied greatly in the 
last eight years, although each year the imports have usually increased 
slightly both in quantity and in value. 


EXPORTS. 


No record of the exports of domestic natural mineral waters seems 
to have been kept by the Treasury Department since 1883, and, as 
shown by the table below, the exports from 1875 to 1883 were com- 
paratively insignificant. 


- —Ó€Ó—À————À OE eg 
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Exports of natural mineral waters of domestic production from the United States. 


Fiscal year ending June 30— Value. Fiscal year ending June 30— Value. 


o E eeeen $102. | IB ieee a a $1,029 
IO PEN 0118 ca is 421 
A IN 1020 VOSS lie a 459 
A Sat Rave e ER SEE ME pers ], 486 


a None reported since 1883. 


UNITED STATES GEOLOGICAL SURVEY MINERAL WATER 
EXHIBIT AT TIE LOUISIANA PURCHASE EXPOSITION, 
ST. LOUIS, 1904. 


A mineral-water exhibit by the United States Geological Survey was 
installed and classified by Dr. A. C. Peale in & separate inclosure in 
the Mines and Metallurgy building at the St. Louis Exposition. One 
hundred and twenty-one springs were represented in the exhibit, and 
the waters, neatly bottled as put up for sale, were geographically 
arranged in cases, a shelf being assigned to each spring. Descriptive 
circulars of each spring, accompanied by analyses, were also exhibited. 
The analyses of the spring waters were also illustrated by a series of 
jars, a large jar of the capacity of a gallon representing the amount of 
water, while the proportions per gallon of the various ingredients 
were shown in smaller bottles. Printed analyses for all the spring 
waters were shown on cards in connection with this portion of the 
exhibit. The following list, arranged by States, enumerates the dif- 
ferent waters shown in this collection: 


Alabama: 
Cherokee Mineral Water, Citronville. 
Arizona: 
Agua Caliente Springs, Maricopa County. 
Castle Creek Hot Springs, Castle Creek. 
Arkansas: 
Eureka Springs, Eureka Springs. 
Potash Sulphur Springs, Lawrence. 
Mountain Valley Water, (near) Hot Springs. 
Ravenden Springs, Ravenden Springs. 
California: 
Castle Rock Spring, Castella. 
Bartlett Spring, Bartlett Springs. 
Napa Soda Spring, Napa County. 
Yosemite Crystal Spring Water, Blairs Mineral Spring. 
Paraiso Mineral Water, Salinas, near Jamesburg. 
Castalian Water, Inyo County. 
Colorado: 
Sulphur Springs, Sulphur Springs. 
Clark Magnetic Mineral Water, Pueblo. 
Canyon City Vichy Springs, Canyon City. 
Yampah Springs, Glenwood Springs. 
Colorado Lithia Water, Pueblo. 
Columbia Mineral Water, Denver. 
Manitou Springs, Manitou. 
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Connecticut: ` 
Stafford Spring, Stafford Springs. 
Canada: 
Abenakis Spring. 
Florida: 
Orange City Springs, Orange City. 
Magnolia Springs, Magnolia Springs. 
Idaho: 
Idanha Natural Lithia Spring, Soda Springs. 
Ilinois: 
Gravel Springs, Jacksonville. 
Sanicula Springs, Ottawa. 
Aqua Vitae Mineral Water, Maquon. 
Indiana: 
Blue Cast Magnetic Springs, Fort Wayne. 
West Baden Springs, West Baden. 
Pluto Spring Water, French Lick. 
Ugogo Mineral Water, Martinsville. 
Iowa: 
Red Mineral Spring Water, Edd y ville. 
Boone Mineral Water, Boone. 
Kansas: 
Abilen A Water, Abilene. 
Hoover's Mineral Spring, Onaga. 
Sycamore Mineral Water, Sabetha. 
Geuda Springs, Geuda Springs. 
Sand Springs, Abilene. 
California Spring, Ottawa. 
Waconda Spring, Waconda. 
Delaware Spring, Fredonia. 
Kentucky: 
Blue Lick Water, Blue Lick Spring. 
Louisiana: 
Abita Springs, St. Tammany Parish. 
Maine: 
Raymond Spring Water, Raymond. 
Poland Spring Water, Androscoggin County. 
Highland Spring Water, Androscoggin County. 
Mount Hartford Lithia Water, Oxford County. 
Massachusetts: 
Howe Spring, Millbury. 
Pepperell Mineral Spring, Pepperell. 
Ballardvale Lithia Water, Ballardvale. 
Myles Standish, South Duxbury. 
El-Azhar, Lowell. 
Michigan: 
Eastman Springs, Benton Harbor. 
Pagoda Spring Water, Mount Clemens. 
Prosit Flowing Well, Flint. 
Minnesota: 
Owatonna Vichy Spring Water, Steele County. 
Mississippi: 
Castalian Mineral Spring Water, Castalian Springs. 
Arundel Lithia Water, Meridian. 
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Mississippi—Continued. 
Iuka Mineral Springs, Iuka. 
Tallaha Mineral Spring Water. 
Stafford Mineral Spring Water, Vosburg. 
Missouri: 
B. B. Bitter Mineral Springs, Bowling Green. 
Crystal Lithia Spring Water, Excelsior Springs. 
Belcher Mineral Water, St. Louis. 
Old Orchard Mineral Water, Old Orchard. : 
W yaconda Diuretic Mineral Water, La Grange. 
Windsor Water, St. Louis. 
Chalybeate Spring, Mooresville. 
Jackson Lithia Spring, Kansas City. 
Regent Mineral Spring, Excelsior Springs. 
Sulpho-Saline Spring, Excelsior Springs. 
New Hampshire: : 
Londonderry Lithia Spring Water, Londonderry. 
New York: 
Congress Spring Water, Saratoga Springs. 
White Sulphur Spring, Sharon Springs. 
Hathorn Water, Saratoga Springs. 
Star Spring Water, Saratoga Springs. 
Lincoln Spring Water, Saratoga Springs. 
Saratoga Adirondack Spring Water, Saratoga Springs. 
Saratoga Vichy Spring Water, Saratoga Springs. 
Quevic Springs, Saratoga Springs. 
Excelsior Spring Water, Saratoga Springs. 
Great White Sulphur Spring, Richfield. 
Allen Springs, Watkins Glen. 
North Carolina: 
Jackson Springs, Jackson Springs. 
Vade Mecum Mineral Water, Stokes County. 
Eupeptic Springs, Statesville. 
Ohio: 
Oakridge Mineral Spring, Greenspring. 
Pennsylvania: 
Saegerstown Mineral Water, Saegerstown. 
Purock Water, Malvern. 
Ross Common Spring Water, Windgap, near South Bethlehem. 
Ephrata Mountain Spring, Lancaster County. 
Gray Mineral Spring, Cambridge Springs, Crawford County. 
South Carolina: 
Harris Lithia Water, Harris Springs. 
White Stone Springs, White Stone Springs. 
Tennessee: 
Lockeland Spring, Nashville. 
Wnght's Epsom Lithia Water, Mooresburg. 
Tate Epsom Spring, Tate Springs. 
Whittle Springs, Whittle Springs. 
Eastbrook Spring Water, Eastbrook. 
Texas: 
Milford Mineral Well, Milford. 
Dullnig’s Well Water, San Antonio. 
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Vermont: 
Dearborn's Natural Mineral Water, Woodstock. 
Virginia: 
Blue Ridge Virginia Spring Water, Blueridge Springs. 
Alleghany Springs, Alleghany Springs. 
Chase City Lithia Water, Chase City. 
Buffalo Lithia Springs, Buffalo Lithiasprings. 
Nye Mineral Water, Wytheville. 
West Virginia: 
Pence Spring, Pence Spring. 
White Sulphur Springs, White Sulphur Springs. 
Webster Springs. 
Manacea or Irondale Spring Water, Independence 
Wisconsin: 
Bethesda Mineral Water, Waukesha. 
Chippewa Springs, Chippewa Falls. 
Sheboygan Spring Water, Sheboygan. 
Arcadian Litbia Water, Waukesha. 
Waukesha Imperial Water, Waukesha. 
White Rock Lithia Water, Waukesha. 
Blue Rock Mineral Water, Janesville. 
Allouez Mineral Spring, Greenbay. 
Wyoming: 
Rawlins Spring, Rawlins. 


PRODUCTION OF MONAZITE, ZIRCON, GADOLINITE, AND 
-. COLUMBITE OR TANTALUM MINERALS. 


By Joseru Hype Pnarr. 


INTRODUCTION. 


The minerals monazite, zircon, gadolinite, and columbite are mined 
for similar purposes—that is, for use in the manufacture of electric and 
incandescent lamps. Of these minerals the production of monazite is 
at the present time of the greatest importance, the others having been 
produced in much smaller quantities. With the exception of & part of 
the monazite and the columbite, all of the output of these minerals is 
used in the United States. A portion of the monazite and the colum- 
bite was exported to Germany. The demand for monazite is con- 
stantly increasing, while there is but little increase in the use of zircon 
and gadolinite. 'The demand for columbite and other tantalum miner- 
als has only arisen during the last year, and it can not now be pre- 
dicted to what extent these minerals will be used. 

It may be of interest to note here that of these minerals all but the 
monazite have been found and mined in pegmatitic dikes. Monazite 
has been obtained from placer or alluvium deposits and was originally 
an &ccessory mineral in adjacent gneisses. It is also interesting to 
note that all four of these minerals were formerly considered as among 
the rare minerals, and it was not until a commercial demand arose for 
them that they were found in any large quantity. When, however, 
uses arose for them, investigations were made as to sources of supply 
and deposits were soon located where they could be obtained in suffi- 
cient quantity to supply the demand. 


MONAZITE. 


Monazite is essentially an anhydrous phosphate of the rare earths 
cerium, lanthanum, and didymium, but usually contains a small and 
varying percentage of thoria. Monazite varies considerably in color, 
being light-yellow to honey-yellow, reddish, brownish, and yellowish- 
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green, and it has a resinous to vitreous luster. It is brittle, breaking 
with a conchoidal to uneven fracture, and is from 5 to 5.5 in hardness. 
The mineral is heavy, having a specific gravity of 4.64 to5.3. By 
means of its color and specific gravity it can usually be readily 
identified. 

It is the presence of thoria in the monazite that gives it its commer- 
cial value. There is, however, a considerable variation in the per- 
centage of thoria found in the pure monazite and consequently in the 
commercial product, which is in the form of sand and contains from 
3 to 9 per cent of this oxide. The thoria is used in the manufacture 
of the mantles for the Welsbach and other incandescent gaslights. 
The Welsbach light consists of a cylindrical hood or mantle composed 
of a fibrous network of the rare earths, the top of which is drawn 
together and held by a loop of platinum wire. When in use this 
mantle is suspended over the flame of a burner constructed on the 
principle of the Bunsen burner, in which the heating, instead of the 
illuminating power of the hydrocarbons of the gas is used by burning 
it with an excess of air. In this manner the mantle becomes incandes- 
cent and glows with a brilliant and uniform light. In the manufacture 
of these mantles a cylindrical network about 14 inches in diameter 
is woven out of the best and strongest cotton thread, which is first 
washed in ammonia and then in warm water, being wrung out in a 
mechanical clothes wringer each time. The next operation is the 
soaking of this cotton network in a solution of the rare earths, after 
which it is dried in a revolving hot.air bath. This network is then 
cut to a length required for the hood; the cylindrical pieces are shaped 
over a wooden form, the upper end being drawn together by means of 
platinum wire. The cotton fiber is eliminated by heating the mantles 
over & hot Bunsen burner flame, thus leaving the hood composed of 
the thoria and other chemical compounds. During the burning of the 
cotton thread there is some shrinkage in the size of the hood. The 
exact composition of the hoods is not generally known, as it is a trade 
secret, but they are composed largely of thoria with smaller quantities 
of the lanthanum and didymium oxides. 

A portion of the cerium obtained in the reduction of the monazite 
is prepared for market in the form of the oxalate and is used in the 
drug trade. 

In the chemical laboratory of the Welsbach Lighting Company, of 
Gloucester City, N. J., there have been a great many chemical com- 
pounds made of the rare earths found in monazite, and considerable 
experimental work has been done as to any economic use that could be 
made of these compounds. During 1904 a series of experiments was 
made by Messrs. Charles Baskerville and T. B. Foust? as to the eco- 


a Jour. Soc. Chem. Ind., February, 1904, p. 104. 


MONAZITE, ZIRCON, GADOLINITE, AND COLUMBITE. 1211 


nomic value of some of these rare earth compounds as mordants. The 
compounds of the rare earths that were used in these experiments 
consisted of praeseodidymium hydroxide; neodidymium, lanthanum, 
and praeseodidymium acetates, and a mixture of the sulphates of these 
elements, or the so-called pink salts. "These experiments showed that 
no commercial results would be obtained by using them as mordants, 
although in a majority of cases slight differences were produced, and 
in a few the variation was marked. In summing up the results of 
their work they state that— 

The rare earths can have little practical application as mordants, for the follow- 
ing reasons: (1) Because they do not possess the mordanting action to a degree 
which would allow competition with known mordants; (2) because the supply is 
somewhat limited and would not admit of extended use; (3) their cost, which even 
in the event of the first and second considerations being favorable, would bar their 


practical use extensively. Therefore it is only a matter of theoretical interest to 
note this property of the rare earths. 


In a recent publication on the “Origin of Radium,” Mr. Bertram B. 
Boltwood has shown that the proportionality between the uranium and 
the radium in minerals is constant. In carrying out these investiga- 
tions a series of 22 separate samples, comprising 12 distinct mineral 
species, were used, among which were 4 samples of monazite, 1 from 
North Carolina in the form of sand and containing 5 per cent of thoria 
and 0.43 per cent of uranium; 1 from Connecticut, representing a mas- 
sive specimen which contained about 8 per cent of thoria and 0.30 per 
cent of uranium; a third from Norway, representing a single good sized 
erystal and containing from 7 to 9 per cent of thoria and 0.41 per cent 
of uranium; and the fourth from Brazil, which was in the form of 
sand and contained about 5 per cent of thoria and 0.31 per cent of 
uranium. In the following table the results obtained in the examina- 
tion of the monazite minerals are given, together with the results of 
the other minerals for comparison. Column I gives the activity of 
the emanations contained in one gram of the mineral; column II, the 
activity of the emanation lost by one gram of the mineral at ordinary 
temperatures; column III, the sum of the two previous activities 
(total emanation equivalent to the radium content in one gram of the 
mineral); column IV, the percentage of the total emanation lost by 
diffusion from the cold mineral (the emanating power of the mineral 
at ordinary temperatures); column V, the weight (in grams) of the 
uranium content in one gram of mineral; column VI, the ratio of the 
radium to the uranium (the number obtained on dividing the total 
activity, column III, by the quantity of uranium, column V). 
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Comparative results obtained in the examination of monazite and other minerals. 


No. of 

speci- Substance. Locality. L II. III. IV. V. VI. 

men. 
1 ¡ Uraninite ........ North Carolina......... 150. 7 19.3 | 170.0 11.3 | 0.7465 228 
P a EE lOs Colorado............... 147.1 8.0 ' 165.1 5.2 6961 2 
3 | Gummite......... | North Carolina. ........ 126.7 20.3 | 147.0 | 13.7| .6538 225 
4 | Uraninite ........ | Joachimsthal .......... 131.8 7.8 | 139.6 5.6 . 6174 225 
5 | Uranophane...... | North Carolina......... | 108.0 9.7 | 117.7 8.2| .5168 228 
6 | Uraninite ........ | SAXONY rn | 112.5 3.1 | 115.6 2.7 . 00604 28 
7 | Uranophane......' North Carolina......... ss | 247 1135 | 228! aw | 2 
8 | Thorogunimite.. . hee dones denos 61.1 1.8 | 72.9 16.2 .3317 220 
9 | Carnotite......... Colorado............... 41.6 8.1 49.7 16.3 . 261 220 
10 | Uranothorite..... Norway .............-.. 24.9 .3 25.2 1.3 .1138 21 
11 | Samarskite ....... | North Carolina......... 23.2 .16| 23.4 .7 . 1044 224 
12 | Orangite ......... Norway ..........-.. ee. 22. 84 .26 | 23.1 1.1 . 1034 223 
13 | Euxenite......... | Mens (QU. ubi EE E, 19.8 .10 | 19.9 .b . O87 1 28 
14 | Thorite........... | id i. 3rd e BESEN 15.6 1.0 16.6 6.2 0754 2 
15 | Fergusonite ...... ..... Nas 11.95 .07 | 12.0 .5 . 0657 215 
16 | Aeschynite....... eto dias da ela 9. 98 .02 | 10.0 we . 0452 221 
17 | Xenotime ........ ie r t aaa ct 1.14 .40 | L54| 260| .0070 230 
18 | Monazite ......... | North Carolina......... .88 .00 BR eke as . 0043 205 
19 LIE Co o Norway ................ 84 .01 85 1.2 . 0041 207 
20: asec AAA Brail A eeu nes 76 . 00 AS . 0034 223 
21 | día Tia Connectient............ .63 . 00 OS less . 0030 210 
22 Allanite .......... North Carolina......... . 014 A xiva (0.00007 Y]. ..... 


From the data given in the table it is evident that a direct proportionality ( within 
the limits of experimental error) exists between the quantities of radium and the 
quantities of uranium, and the inevitable and only possible conclusion is that ura- 
nium is the parent of radium. The participation by thorium in the production of 
radium, which has been suggested by some, is entirely excluded, since the radium- 
uranium ratio in the thorites, containing approximately 50 per cent of thorium, is 
the same as that in such minerals as carnotite and uranophane, where the content oí 
thorium is not over a few hundredths of a per cent at the highest. 


One of the interesting facts brought out by Mr. Boltwood's investi- 
gations, especially as they refer to monazite, is that the thorium has 
apparently no participation in the production of radium and that the 
radioactivity of monazite is due to its uranium contents. 

The sources of supply of monazite in the United States are still the 
deposits in North and South Carolina, and the entire production for 
1904 was obtained from these States. As there are but one or two 
producers of some of the minerals discussed in this paper, the outputs 
are given combined with the output of monazite. 

The Brazilian monazite deposits still remain in the control of one 
firm, and nearly of the monazite that is shipped is obtained from the 
State of Bahia. Recently the Brazilian Government has granted con- 
cessions for exploration and work in the State of Espirito Santo. As 
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far as can be learned, the monazite sand in this latter State is not as 
pure as that obtained from Bahia and will, consequently, cost more to 
prepare for market. 


ZIRCON AND GADOLINITE. 


The output of these two minerals is used almost exclusively in the 
manufacture of chemical compounds that are utilized in the construction 
of the glower of the Nernst lamp. The zircon is mined for its zir- 
conia content, and from the gadolinite is obtained yttria, these two 
oxides representing the principal ones used in the glower. The zir- 
con is obtained entirely from the deposits in Henderson County, N. C., 
and the gadolinite is obtained from Llano County, Tex. 

The occurrence of zircon has been described in the report on mona- 
zite and zircon for 1903. 


OCCURRENCE OF GADOLINITE. 


Gadolinite is a basic orthosilicate composed principally of beryllium 
oxide (glucina), iron protoxide, and the yttrium oxides. The yttria 
earths, or, as they are sometimes called, the **gadolinite earths” are 
partially replaced by the oxides of cerium, lanthanum, and didymium. 
Many of the gadolinite specimens also show & very small quantity of 
thoria, this being less than 1 per cent. The mineral crystallizes in the 
monoclinic system, commonly prismatic and terminated by the base. 
The crystals are usually rough and coarse, showing no cleavage, but 
having a conchoidal to splintery fracture. It is a brittle mineral, and 
has a hardness of 6.5 to 7. It varies considerably in specific gravity, 
according to the percentage of yttrium oxides, from 4to 4.5 In color 
gadolinite is greenish black and sometimes brown; in thin splinters it 
is nearly transparent, and usually of & grass-green to olive-green 
color. Its luster is vitreous to greasy. 

The principal occurrence of gadolinite is in pegmatitic dike or 
veins, and it is very often associated with allanite and other minerals 
containing some of the rare earth oxides. The first discovery of this 
mineral in the United States was at Devils Head Mountain, Douglas 
County, Colo., and was described and analyzed by Mr. L. G. Eakins,? 
of the United States Geological Survey. Only a small quantity of 
this mineral was obtained from Colorado. 

The only other locality in the United States where gadolinite is 
known positively to occur is in Llano County, Tex., at what is known 
as Barringer Hill, 5 miles south of Bluffton, on the west bank of the 


a Proc. Colorado Sci. Soc., vol. 2, pt. 1, 1885, p. 82. 
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Colorado River. The mineral has been found here in considerable 
quantity in a pegmatitic dike associated with allanite, yttrialite, 
nivenite, fergusonite, cyrtolite, gummite, fluorite, molybdenite, and a 
number of other minerals. The rocks of this district are Archean, 
which are occasionally capped with limestone. The Archean granite 
is of various shades of color and texture, of which the most abundant 
is & cross-grained, deep-red granite, penetrating through which are 
numerous and rather extensive pegmatitic dikes exposed on the sur- 
face, and, according to Mr. Hidden, it is only in these veins or dikes 
that the yttria minerals have been found. The larger masses of the 
gadolinite have been found in the wider portions of the veins, which 
in some instances are seen at the present time as permanent uplifts, 
or mound-like elevations, and which, 100 to 150 feet in ar»a, rise con- 
spicuously from the surrounding country to elevations of from 25 to 
30 feet. The principal one of these mounds is Barringer Hill, which 
has been the scene of the principal exploration. This mound is nearly 
circular in form, and its contact with the granite is sharply defined. 
The extensions of the pegmatitic dike, of which it is a part, can 
readily be traced in a southwesterly direction for some distance. 

Some of the largest masses of gadolinite known have been obtained 
from this locality, and when a commercial demand arose for the 
mineral, it was this Texas locality that was found to contain a sufficient 
quantity to answer the demand of the market, aud now all of this 
mineral that is mined for its yttrium oxides is obtained from this 
locality. 

The first specimen of gadolinite was discovered by Mr. J. J. Barrin- 
ger? in July, 1886, the mass weighing about 14 pounds. A black min- 
eral was noticed projecting from an outcrop of pegmatite, and on 
account of its peculiar appearance and weight, it was broken out and 
preserved. Upon further investigation Mr. Barringer unearthed a 
bunch of huge crystals or a mass of gadolinite that aggregated not less 
than 500 kilos. This quantity was obtained by simply digging with a 
pick and shovel in the partly decomposed pegmatite, and came from a 
space not over 4 feet deep, 3 feet wide, and 8 feet long. "This mineral 
was not recognized when first discovered, and was known locally a5 
** tin-stone," ‘‘ black-jack," and ‘‘ volcanic glass.” It was also mistaken 
for samarskite, and was known by this name until August, 1888, when 
Mr. Barringer sent a specimen of it to New York in order to obtain 
a market for it as samarskite, and its true character was discovered. 
On account of the variety of minerals containing the rare earths found 
at this locality, the property was purchased by Mr. W. E. Hidden, of 


aAm. Jour. Sci. 3d ser., vol. 38, 1889, pp. 474-486, and Univ. of Texas Min. Survey, Bull. No. 5, 1902, p. 31. 
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Newark, N. J., and others, and considerable work was done in order 
to obtain the rare earth minerals. During the investigations of Mr. 
Hidden and Mr. J. B. Mackintosb, several new mineral species were 
discovered at this Llano County locality, and the results of the inves- 
tigations have been described in a paper entitled **A Description of 
several Yttria and Thoria Minerals from Llano County, Texas.” 
The list of species identified by them from this locality includes 
“quartz, hyalite, orthoclase, albite, biotite, muscovite, magnetite, 
martite, gadolinite (several varieties due to alteration), fergusonite 
(three varieties of hydrous species), allanite, rowlandite, molybdenite, 
molybdite, cyrtolite (several varieties), fluorite, gummite (two varie- 
ties), a carbonate of the rare earths (tengerite?), nivenite, a hydrated 
thorium-yttrium-lead uranate, a hydrous uranium-thorosilicate, an 
yttrium-thorium silicate, and a fetid gaseous compound.” 

About 1902 this property was transferred to the Nernst Lamp Com- 
pany, of Pittsburg, Pa., and since that time it has been operated for 
gadolinite, its yttria contents being used in the manufacture of the 
Nernst lamp. 

The work has been in charge of Mr. W. E. Hidden,? and during the 
winter of 1902-1908 some notable discoveries were Ade in the. rare 
earth minerals at this locality. One was a double crystal of gadolinite 
that weighed 73 pounds, and another an 18-pound mass of yttrialite. 
Other finds were a mass of pure allanite that weighed over 300 pounds; 
about 50 pounds of thoro-gummite, some pieces weighing a pound and 
some being in good crystals; pure masses and large aggregations of 
fergusonite up to 5 pounds in weight; and a pure mass of rowlandite 
that weighed 1 kilo. During the four months that the mine was in 
operation there were sufficient yttria ores taken out for the company's 
needs for the rest of the year. The work was continued during the 
winter of 1903 and 1904, and about 1,000 pounds of very pure gado- 
linite were taken out, the largest mass of this mineral that was found 
being a roughly crystallized mass that measured 36 inches long and 11 
inches thick at the widest part, and weighed a little over 200 pounds. 
It was very pure, having a specific gravity of 4.28. Other finds dur- 
ing this winter's work were nearly a pound of very pure nivenite, 
about an ounce of mackintoshite, and a considerable quantity of cyr- 
tolite, fergusonite, and thoro-gummite. 

In addition, there was found about 10 grams of & white mineral, 
which has been tentatively referred to tengerite and was obtained by 
carefully detaching it bit by bit from over 300 kilos of fresh gado- 
linite. It occurred in the gadolinite in some globular and flat radiated 


«Am. Jour. Sci. 3d ser,. vol. 38, 1889, pp. 474-486. 
b For detailed description of the results of this work sce Am. Jour. Sci., 4th ser., vol. 19, 1905, pp. 


425433. 
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concretions in the cracks and fissures. This has been analyzed by Dr. 
W. F. Hillebrand, of the United States Geological Survey, who reports 
the following regarding it: ? 

The purest material that could be picked out from that at my disposal showed 
some brown admixture with the white. The following results were obtained from 


0.3640 gram of this selected material after deducting 0.0262 gram of residue, left after 
long treatment of the ignited powder with coal and quite dilute nitric acid: 


Analysis of tengerite (?) from Llano County, Tex. 


Per cent. 
N Os PIOUD A A Leia S ceu e MEE E QE 40. 80 
Ce. prOUDustieeecibspése2escaiec ed Qd enata eii ees 7.00 
gg e ——— O Á— ——— — 4. 00 
Bell osse A MeL E Ede e 9. 70 
C alias pr didus usce DH LIO Ou iq 19. 60 
ILO above 100° «stud da 14.1 
ILLO DelOw 10907 auction ad 3. 20 
BIG) EE A E da cemeucte E caer eres eee ecura wed wees 40 
MgO SA TK. los aca coat Nemaiwewiciese's 1.20 
LOA rc 100. 00 


The calculated ratios lead to nothing definite, except that the white mineral 
appears to be a hydrous basic carbonate, but whether a double carbonate of the rare 
earth metals and glucina (beryllium oxide), or a mixture, there are no present 
means of deciding. 


CHEMICAL COMPOSITION. 


The yttria content of gadolinite varies considerably, the lowest per- 
centage recorded being that of a variety from Douglas County, Colo.. 
which gave 0.22 and 0.24 per cent, while the highest recorded was a 
variety from Ytterby, near Stockholm, Sweden, which contained 47.06 
per cent. Both the Colorado and the Texas gadolinites have been 
analyzed, and in the following table are given several analyses of dif- 
ferent specimens from each of these localities. Analyses I, II, and III 
are of the Llano County, Tex., gadolinite, the first two having been 
made by Mr. F. A. Genth? and the third by Mr. L. G. Eakins.‘ 
Analyses III and IV of the Colorado gadolinite were by Mr. L. G. 
Eakins.” 
E a Am. Jour. Sci., 4th ser., vol. 19, 1905, p. 429. 

b Am. Jour. Sci., vol. 38, 1889, p. 200. 


€ Am. Jour. Sci., vol. 38, 1859, p. 479. 
d Proc. Colorado Sci. Soc., vol. 2, pt. 1, 1885, p. 32, and Dana's Mineralogy, 6th ed., 1892, p. 511. 
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Analyses of gadolinite from Llano County, Tex. 


As is seen from these analyses, the Texas gadolinite contains a con- 
siderably higher percentage of yttria than the Colorado, which, on the 
other hand, is much higher in its percentage of cerium, lanthanum, 
and didymium oxides. Although the Nernst glower contains princi- 
pally the oxides of yttrium and zirconium, it also contains very small 
amounts of erbium, cerium, uranium, thorium, and perhaps others of 
the rare earths. 

H. Doc. 21,59-1——77 
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There are a number of other minerals containing the yttrium oxides, 
but none of them that contain a high percentage of these oxides have 
thus far been found in sufficient quantity to be of commercial value. 
The following is a Jist of the principal yttrium minerals: 


List of principal yttrium minerals. 


Yttrocerite.—A fluoride of calcium, with the metals of the cerium and yttrium 
groups, which has been found sparingly at Amity, Orange County, N. Y., and at 
Mount Mica, near Paris, Me. This mineral contains about 14.8 per cent of yttria 
oxide and 9.3 per cent of cerium oxide. 

Tengerite.—A hydrous yttrium carbonate, with something of a chalk-like appear- 
ance, which occurs as thin coating on gadolinite at Ytterby, Sweden, and in Llane 
County, Tex. 

Cappelenite.—This mineral is a borosilicate of yttrium and barium, with smaller 
quantities of cerium, lanthanum, and thorium oxides. It crystallizes in the hexac- 
nal system in thick prisms, and has a conchoidal fracture. Its color is a greenish 
brown, and it has a vitreous to greasy luster. This mineral has not thus far heen 
identified in the United States, but has been found sparingly in Lille Aro, on the 
Langesund Fiord, in southern Norway. 

Gadolinite.—As described above. 

Yttrialite.—This is an amorphous mineral whose chemical composition is chietlv a 
silicate of thorium and the yttrium oxides, with smaller quantities of cerium, lan- 
thanum, and didymium oxides. The percentage of yttrium oxides is 16.50, and oi 
the thorium oxide 12 per cent. It has a vitreous to greasy luster, and in color ona 
fresh fracture it is olive green, approaching drab. On the exterior surfaces it is usu- 
ally altered to orange yellow. It occurs associated with gadolinite at the Llano 
County, Tex., locality, and is often found implanted uponit. When first found this 
mineral was called green gadolinite, but its true character was determined by Messrs. 
W. E. Hidden and J. B. Mackintosh, who gave it the name yttrialite. It has been 
found at this locality in masses of considerable size, one piece weighing approxi- 
mately 10 pounds. 

Allanite.—This mineral occurs quite commonly in the pegmatitic dikes throughout 
the United States, and in some localities it has been found in some considerable 
quantity. It is a silicate of calcium, aluminum, and iron with the rare earth oxides. 
cerium, lanthanum, and didymium and smaller quantities of the yttrium oxides 
The cerium oxides run up as high as 27 per cent, while the yttria oxides are usually 
less than 3 per cent. No commercial value at the present time is attached to this 
mineral. Allanite is a pitch brown to black mineral with a submetallie to pitch y or 
resinous luster, and occurs sometimes in well-developed monoclinic crystals and also 
massive and in embedded, angular, or rounded grains, In the pegmatitic dikes of 
Massachusetts, Connecticut, Virginia, North Carolina, and Colorado allanite is a 
rather commonly associated mineral. 

Cenosite.—This mineral is a hydrous calcium-yttrium silicate and carbonate con- 
taining about 37.6 per cent of yttrium oxides. It is a mineral of a yellowish-brown 
color and greasy luster, which is thus far known only in the single specimen that 
was found on the island of Hitteró, Norway. 

Rowlandite.—This is an yttrium silicate that occurs in massive form associated with 
the gadolinite of Llano County, Texas. It occurs but sparingly and is of a pale drab- 
green color when pure, but alters to a waxy, brick-red mineral. An analysis gave 
61.9 per cent of the yttrium oxides. 

Fergusonite, —This mineral is essentially a meta-niobate and tantalate of yttrium 
with cerium, uranium, etc. The percentage of yttrium oxides varies from about 18 
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to 26 per cent. Itisa mineral with a rather characteristic brownish-black to liver- 
brown color and a rather dull luster. Its specific gravity is high, being 5.8. It 
usually occurs massive, but occasionally well-developed tetragonal crystals have been 
observed. It has been found at a number of localities either in granite, or in pegma- 
titic dikes, as in granite at Rockport, Mass., and Amelia, Va., and in many of the 
mica mines of Mitchell County, N. C., and associated with gadolinite in Llano 
County, Tex. At this latter locality it has been found in masses weighing over a 
pound. 

Yttrotantalite. —This mineral is essentially a tantalate and niobate of iron, calcium, 
and the rare earth oxides, yttrium, erbium, cerium, and uranium. The yttria con- 
tents of this mineral vary from about 10 to 19 percent. It is of a black to brownish- 
yellow color with a submetallic to vitreous luster, and has a specific gravity of about 
5.8. It has been found in but small quantity at Ytterby, Sweden. 

Samarskite.—This mineral is one of the more abundant minerals containing the 
rare earth oxides, very large quantities of it being found at the Wiseman mine in 
Mitchell County, N. C. It is essentially a niobate and tantalate of iron and calcium 
with the cerium and yttrium metals, together with uranium oxide. The yttrium 
oxides vary from 6 to 15 per cent, and the cerium oxides from about 2 to 6 per cent. 
The color of samarskite is velvet black, and its luster varies from vitreous to resinous 
and splendent. It is commonly found massive or in flattened embedded grains, but 
occasionally in fairly well-developed prismatic rhombohedral crystals. Its usual 
occurrence is in pegmatitic dikes, and the most noted locality is the Wiseman mica 
mine in Mitchell County, N. C., where it has been found in masses over 20 pounds 
in weight. At other mica mines in North Carolina it has been found more sparingly. 

Fwurenite.—This is a niobate and titanate of yttrium, erbium, cerium, and uranium, 
which occurs commonly massive and is of a brownish-black color. It has a brilliant 
to sometimes greasy luster. It has been found at Jólster, Norway, but has not thus 
far been identified in the United States, unless one of the alteration products of 
samarskite found at the Wiseman mine in Mitchell County, N. C., can be referred 
to this mineral. 

Polycrase.—This mineral is principally a niobate and titanate of yttrium, erbium, 
cerium, and uranium similar to euxenite. Its yttrium oxide contents vary from 13 
to 27 percent. It is found usually in orthorhombic, prismatic crystals, which have 
a conchoidal fracture. It is black in color and of a vitreous to resinous luster. It 
has been found in the United States near Zirconia, Henderson County, N. C., and in 
South Carolina about 4 miles from Marietta, Greenville County. 


There are many other minerals that contain from a trace to 1 or 2 
per cent of yttrium, but are of no interest as possible sources of this 
oxide. Of the minerals mentioned above but few are known to occur 
in sufficient quantity to give any promise.of being utilized as a com- 
mercial source of these oxides. Those that do occur in quantity, as 
sunarskite and fergusonite, are much harder to reduce than the cor- 
responding yttrium silicates. 

In the construction of the Nernst glower there is of course but a 
very small quantity of these oxides used, so that the demand for the 
crude minerals is very limited. 

Recently an interesting article has been published by Mr. E. R. 
Roberts relating to the Nernst lamp." The fundamental principle of 
the Nernst lamp is that certain of the rare earths or refractory oxides 


a Proc. Eng. Soc. Western Pa., vol. 20, 1905, p. 539. 
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will conduct an electric current and glow after they have been heated 
to redness. This discovery, which was made by Doctor Nernst in 
1897, has resulted in the development and perfecting of the glower, 
which is now embodied in the Nernst lamp. This glower is composed 
of a mixture of the rare earth oxides and is made in the form of a 
small rod or pencil of chalk-like material, having wire terminals at 
eitherend. When cold, the glower is an insulator, but by means of the 
wire the glower becomes heated to redness when a current is passed 
through these wires, and its resistance gradually decreases until it has 
reached a red heat, when with 220 volts across the terminals it starts 
to conduct the current and give light. As stated by Mr. Roberts: 

The heat generated by this current is not only sufficient to maintain independ- 
ently the glower in an operating state, but causes the resistance to decrease rapidly 
still further, resulting in a greater and greater flow of current, which would finally 
result in a ruptured glower if no external resistance with an opposite characteristic 
were used. For this reason it is essential that the ‘‘ ballast," consisting of a fine iron 
wire inclosed in a glass tube be connected in series with the glower; its function 
being to act as an automatic regulator to prevent the current in the glower circnit 
from rising materially above its normal value. In practice the ballast. performs its 
duty so well that the lamp will easily withstand an overload of 25 per cent, and may 
be operated continuously at 5 per cent overload for extended periods without appre- 
ciable injury. 

In bringing a glower up to its starting point corresponding to a 
temperature of 1,200? F., use is made of a small electrical heater com- 
posed of two or more small tubes of porcelain about 13 inches lony 
and one-fourth inch in diaineter, which are overwound with fine plati- 
num wire, this being in turn held in place and protected from the 
intense heat later generated by the glower by an outer coating of por- 
celain paste. After the glower becomes heated, there is, of course. 
no further use for the heater, and it is cut out by a small electro- 
magnet cut-out, which consists of a magnetic coil connected in series 
with the glower, an armature, and the necessary contacts in the 
heater circuit. Thus, when the glower has become heated sufficiently. 
the current begins to pass through it, and when this becomes suffi 
ciently strong the armature is attracted and the contacts are separated, 
thus disconnecting the heater from the line. 

The cut-out and ballast can be considered as permanent fixtures, 
or parts of the lamp, as there is but little wear and tear upon them, 
and they are therefore mounted directly within the body of the lamp. 
The glower and heater, on the other hand, have a limited life and have 
to be replaced from time to time. The surface of the glower before 
being used presents a smooth, white porcelain or chalky appearance, 
but after having been in service for about 500 hours it is rough and 
crystalline in appearance. A standard glower is made which takes 
0.4 amperes at 210 volts, and the intensity of the lamps is increased 
by increasing the number of glowers and providing the requisite 
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ballast and cut-outs. Thus, lamps are now being made having 1, 2, 3, 
4, or 6 glowers and having maximum intensities varying from 25 to 
500 candlepower. 

The use of Nernst lamps is constantly increasing, and for some pur- 
poses it gives better satisfaction than any other style of electric or 
illuminating gas lamps. Some of the advantages claimed for the 
Nernst lamp are: (1) The sunlight character of the light produced, 
which, on account ot its close imitation of sunlight, adapts it especi- 
ally for use in places such as dry goods stores, art galleries, and other 
places where colors have to be determined and observed; (2) the high 
voltage of the Nernst lamp, which causes a saving of line losses and 
wiring; (3) the perfect steadiness of the light and the absence of 
shadow; (4) the extreme flexibility of the Nernst system to lighting, 
owing to the different units available, making it possible to use both 
large and small units in the same installation and to obtain an illumi- 
nation which is uniform throughout, both in quantity and quality. 

The production of gadolinite and zircon is included under monozite. 


TANTALUM MINERALS. 


The use of tantalum in the commercial world has arisen within the 
last year, and is due to the discovery that this metalis capable of with- 
standing the bighest temperature obtained in an incandescent light 
and that it can be obtained of sufficient ductility to permit of being 
drawn into very fine wire, which has little tendency to break up when 
heated by the electric current. The firm of Siemens & Halske, who 
are manufacturers of incandescent lamps, have been investigating for 
many years the problem of an economical incandescent lamp and have 
demonstrated that the visible part of the radiation of an incandescent 
body increases progressively with its temperature; hence it remained 
but to find an incandescent material that would withstand the highest 
temperature. The work of the chemical laboratory of this company 
in solving this problem has been described by Messrs. W. von Bolton 
and O. Feuerlein,? in a paper entitled **The Tantalum Lamp.” As 
stated by Doctor von Bolton, the task resolved itself into finding a 
metal not very rare nor difficult to procure whose melting point was 
above 2,0009 C. and which could be easily worked to form a filament. 

The vanadium group of metals was experimented with. Neither 
vanadium nor niobium came up to the requirements of the metal 
desired, although niobium gave better results than vanadium. Nio- 
bium, although having a considerably higher melting point than the 
vanadium, had a very strong tendency to break up when heated by 
the electric current. The next metal tried was tantalum, which in 
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many respects is very closely related to niobium, and nearly all min- 
erals that contain one are very apt to contain certain amounts of the 
other. Doctor von Bolton describes the results of his experiments 
with the tantalum as follows: 


I reduced potassium tantalo-fluoride in the manner prescribed by Berzelius and 
Rose and found that the finely divided tantalum so produced became fairly coherent 
on rolling, so that by this treatment metallic strips of it could be made. It was also 
attempted to work tantalum oxide into the shape of a filament by mixing it with 
paratfin and to reduce it directly into the form of a metallic thread. In these experi- 
ments there was observed for the first timea minute globule of molten tantalum, and 
this globule was of sufficient toughness to permit hammering «nd drawing into wire. 
Following out this observation, tantalum powder was melted in a vacuum, and then 
it was found that the highly heated metal parted with the gases it contained. ln 
this manner I produced my first filaments of pure metallie tantalum, which were, 
however, very small. When these had been used in lamps with promise of good 
results, an attempt was made to devise a definite process of purification. The potas 
sium tantalo-fluoride was reduced to metallic powder; this powder contains a small 
proportion of oxide and of hydrogen, which is absorbed during the reduction. When 
the powder was melted in a vacuum the oxide and absorbed gas disappeared, and a 
reguline metal remained; on carefully remelting this, it became so pure that no 
appreciable impurities could be detected in it. 

The chemical properties of this pure tantalum are very remarkable, and some of 
them are of such a nature as to lead me to suppose that nobody other than myself has 
ever had metallic tantalum in his hands. When cold the material strongly resists 
chemical reagents; it is not attacked by boiling hydrochloric acid, aqua regia, nitric 
acid, or sulphuric acid, and it is also indifferent to alkaline solutions; it is attacked 
solely by hydrofluoric acid. Following the behavior of steel when heated in the air 
it assumes a yellow tint at about 400? C., and the tint changes to dark blue when the 
tantalum is exposed for some time to 500? C., or for a shorter time. to 600? C. Thin 
wires of the substance burn with low intensity and without any noticeable flame w hen 
ignited. It absorbs hydrogen as well as nitrogen with great avidity, even at a low 
red heat, and forms with them combinations of a metallic appearance, but rather 
brittle. It combines with carbon very easily, forming several carbides, which, as far 
as they areat present known, are all of metallie appearance, but are also very hard 
andbrittle. The product which Moissan thought to be tantalum was clearly a carbide 
of this nature or an alloy of a carbide with pure tantalum, for Moissan himself state 
that his metal still contained one-half per cent of carbon. Considering the high 
atomic weight of tantalum (183), it is obvious that a very small quantity of carbon 
suffices to carburize a relatively large quantity of tantalum. This view of the consti- 
tution of Moissan's product is confirmed by the properties he ascribed to the metal, 
namely, specific gravity 12.8, great hardness and brittleness. These are not proper- 
ties of pure tautalum. When in the form of powder, still containing, as previously 
stated, oxide and hydrogen, the specifie gravity of my material is about 14; when 
puritied by fusion and drawn into wire it has a specific gravity of 16.8 It is some- 
what darker than platinum and has a hardness about equal to that of mild steel, but 
shows greater tensile strength than steel does. It is malleable, although the effect of 
hammering is relatively small, so that the operation must be rather long and severe 
to beat the metal into a sheet. It can be rolled as well as drawn into very fine wire. 
Its tensile strength as a wire is remarkably high and amounts to 95 kilograms per 
square millimeter, while the corresponding figure for good steel is 70 to 80 kilograms, 
according to kohlrausch. 

The electrical resistance of the material at indoor temperature is 0.165 ohm fora 
length of 1 meter and a section of 1 square millimeter (specific conductivity as 
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compared with mercury 6.06). The temperature coefficient is positive and has a 
value of 0.30 between 0? C. and 100? C. At the temperature assumed by the incan- 
descent filament in the lamp at 1.5 watts per candle power, the resistance rises to 
0.830 ohm for a length of 1 meter and a section of 1 millimeter. The coeflicient 
of linear thermal expansion between 0? C. and 60? C. is 0.0000079, according to 
experiments made by the Imperial Normal-Aichungs Commission. Fusion is pre- 
ceded by a gradual softening, which appears to extend over a range of temperature 
of several hundred degrees. The specific heat is 0.0365, so that the atomic heat is 
6.64, which is in accord with the law established by Dulong and Petit. 


As soon as it had been definitely and positively proved that ductile 
tantalum could be obtained, physical experiments were at once made 
as to its actual commercial value in the manufacture of an incandes- 
cent lamp. It was first confirmed that tantalum does havea very high 
melting point and that it is but slightly subject to disintegration in a 
vacuum, even when subjected to a heavy current. From the very first 
successful experiments were made in the manufacture of a tantalum 
lamp, and it simply remained for the physical laboratory to perfect 
the lamp and bring it up to a commercial basis. The results of these 
experiments have led to an incandescent lamp consisting of a short 
glass rod carrying 2 disks into which the arms, bent upward and down- 
ward in the shape of an umbrella, are cast. The upper star has 11 and 
the lower 12 arms, each upper arm being in a vertical plane midway 
between the vertical planes in which two adjacent lower arms lie. 
Between these two series of arms, which are bent into hooks at their 
ends, the entire length of the filament of tantalum is drawn in a zigzag 
fashion. Its extremities, held by two of the lower arms, are connected 
with the foot of the lamp by means of a platinum strip. As described 
by Mr. O. F. Feuerlein:* 

The standard type for 110 volts, 25 Hefner candlepower, and 1.5 watts per candle- 
power, has a filament 650 millimeters long and 0.05 millimeter in diameter. The 
weight of this filament is 0,022 gram, so that about 45,000 lamps contain together 1 
kilogram of tantalum. The shape of the glass globe is adapted to the frame described 
above. Care has been taken to make it of a size not exceeding the usual maximum 
dimensions of common incandescent lamps of the same candlepower (25 Hefner 
candlepower, 110 volts). This shape offers a number of noticeable advantages. In 
the first instance, it is very stable and will stand strong shocks without damage to 
the lamp. <A considerable number of such lamps sent across the sea to test their 
ability to withstand the hardships of transport came back unhurt, although they had 
been packed just like common glow lamps, and no special care in any respect had 
been taken in their handling. The lamp burns, of course, in any position and can 
therefore be held in any kind of fitting. The light is rather white and agreeable, and 
its effect is particularly uniform if the lamp is provided with a ground-glass globe. 

The life of the tantalum lamp, or the time within which it loses 20 
per cent of its initial illuminating power, averages between 400 and 
600 hours at 1.5 watts per Hefner candlepower. The absolute life of 
the lamp amounts to 800 to 1,000 hours under normal working condi- 
tions. The illuminating value increases at the beginning, usually 
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after a few hours, by 15 to 20 per cent, and in the same way the con- 
sumption of current rises by about 3 to 6 per cent, while the consump- 
tion of energy drops to 1.3 to 1.4 watts per candlepower. After this 
rise of illuminating value, it begins to decrease with a corresponding 
increase of the consumption of energy. 

Another interesting thing regarding these lamps is their behavior 
when the filament has burnt through. With other incandescent lamps 
the burning through of the filament would mean that the usefulness 
of the lamp was at an end. With the tantalum lamp, however, the 
filament may have been burned through several times without render- 
ing the lamp useless. In some instances such a burning through of 
the filament is followed by an increase of the illuminating power, this 
peculiar result being due to the fact that in many cases a broken wire 
will come in contact with another, thus again establishing the circuit, 
but at the same time cutting out of the circuit a part of the filament; 
consequently the lamp burns more intensely. It is possible, if a lamp 
has & broken filament, to make it again serviceable by simply tapping 
it to bring the broken piece in contact with another filament. After 
these lamps have been burning from 200 to 300 hours, the tantalum 
filament loses to a considerable degree its mechanical resistance and 
becomes more brittle and will break more easily. Thus, while the 
new lamps are not very sensitive to strong shocks even while burning, 
care should be taken after the filament has become altered, after 
burning 200 to 300 hours, that they are not subjected to any severe 
shocks. 

After tantalum had been proved to be the metal desired for the 
manufacture of these incandescent lamps, it was necessary to discover 
or locate a source of supply of this metal. There are quite a number 
of minerals that contain this metal, which, as has been stated above, 
is nearly always associated with niobium. Of these minerals, the most 
common and familiar ones are columbite and tantalite, two minerals 
that are very closely associated with each other, and are niobates and 
tantalites of iron and manganese. They pass by almost insensible 
gradations from a normal columbite, which is the nearly pure niobate, 
containing about 77.9 per cent of niobium pentoxide and but a trace 
of tantalum pentoxide, to normal tantalite, which is the nearly pure 
tantalite, containing about 84 per cent of tantalum pentoxide and only 
a trace of niobium pentoxide. Of these two minerals the columbite is 
by far the commoner and occurs in the greater abundance. These 
minerals occur both massive and crystallized. The crystals are 
orthorhombic and usually prismatic. They areiron-black to brownish- 
black in color, and are frequently iridescent. They vary very con- 
siderably in specific gravity according to the increase in the percentage 
of tantalum pentoxide. The nearly normal columbite is 5.3 in specific 
gravity, while the nearly normal tantalite is 7.8. 
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These minerals are commonly found in pegmatitic dikes and the 
columbite is a very commonly associated mineral of these dikes in the 
eastern part of the United States. Although there are a number of 
other minerals that contain a high percentage of tantalum, it is very 
probable that these two minerals will be the ones to furnish the mar- 
ket with tantalum on account of their greater abundance. The most 
promising localities for obtaining columbite in quantity are near 
Branchville, Fairfield County, Conn., where this mineral has been 
found quite abundantly in a pegmatitic dike associated with spodu- 
mene. It occurs in large masses and fine crystals, some of which 
weigh many pounds. At the time this deposit was being worked for 
spodumene and feldspar a great many barrels of massive columbite 
were shipped to various universities for experimental work. In North 
Carolina columbite and tantalite have been found in some quantity in 
the mica mines of Mitchell and Yancey counties, principally the 
Wiseman mine of Mitchell County and the Hay mine in Yancey 
County. 

Another promising locality for columbite is the old Etta tin mine 
and others of the mica and tin deposits of the Black Hills, South 
Dakota. Some columbite has been found in this district in very 
large masses. One mass was found which, it was estimated, weighed 
2,000 pounds. "This locality is the only one from which columbite 
was produced during the last year, and all of the ore mined was 
shipped to Germany. There are many other localities throughout 
the United States where columbite has been found, and any of the 
pegmatitic dikes, especially of the eastern United States, are favor- 
able localities for prospecting for columbite or tantalite. It may be 
of interest to give here some partial analyses of some of the colum- 
bites and tantalites from the localities mentioned. 


Partial analyses of columbite and tantalite from United States localities. 


| 


Locality. shit. | NbOs | TazOs. FeO. | Mno. 
Branchville, CONN. isis isos 5.73 60. 70 19.20 12, 91 7.03 
DO a ala 6.59 30. 16 52.29 . 43 15.58 
Haddam, Codi da cdas 6.15 51. 53 28.55 13. 54 4.55 
Etta mine, South Dakota (Black Hills) ............. b. 89 64. 09 18. 20 11.21 7.07 
DO — Á———— Á— 6.37 40. 37 41. 14 8.28 9. 09 
DOS hese cee LE eae e ranean ULM 6. 75 29.7 53. 28 6.11 10. 40 
Bob Ingersoll mine, Black Hills, South Dakota ..... 5. 90 57.32 23. 43 6.29 18. 55 
Mitchell: County, Ni oos ciscdc e eewucesewevesuees aee oti iain 70. 98 9. 27 12. 21 7. 80 
Yancey County, No oC ccc cule ee ce seen ene enr as 6. 88 23. 63 59. 92 12. 86 3.06 
Grizzly Bear Gulch, South Dakota................... 7. T7 6.23 78.20 14. 00 .81 


There are a number of other minerals that contain tantalum, some 
of which might become sources of supply of this metal. For the most 
part, however, they contain much smaller percentages of tantalum 


1996 MINERAL RESOURCES. 


pentoxide than either columbite or tantalite, or else occur but very 
sparingly. Below there is given a list of these minerals, together with 
their chemical composition and the localities where they have been 


found. 
Minerals containing tantalum. 


Hatchettolite, —This mineral is a tantalo-niobate of uranium with calcium oxide and 

"a small quantity of iron oxide. The percentage of tantalum pentoxide in this min- 

eral is about 29 per cent. It is a yellowish-brown mineral, having a resinous luster 

and occurs sparingly associated with samarskite at a number of the mica mines in 
Mitchell County, N. C., principally the Wiseman mine. 

Samarskite.—This mineral has already been described under the yttria mineral. 
It contains a much higher percentage of niobium pentoxide than tantalum pentoxide. 
It occurs in considerable quantity at the Wiseman mica mine in Mitchell 
County, N. C. 

Microlite. — This mineral is essentially a calcium pyro-tantalate, with a considerable 
variety of other bases in small quantities. It is a pale-yellow to brownish rnineral 
with a resinous luster, which has been found sparingly in octahedral crystals at 
Chesterfield, Mass., Branchville, Conn., Amelia, Amelia County, Va., where it occur: 
in pegmatitie dikes, often associated directly with columbite. The tantalum pen- 
toxide in this mineral is about 68.5 per cent. On account, however, of the scarcity 
of this mineral, it does not represent one that will be apt to become a source of supply 
of tantalum. 

Fergusonite.—This mineral has also been described under the yttria minerala. 
While it usually contains but from 2 to 10 per cent of tantalum pentoxide, occasion- 
ally specimens have been found containing as high as 27 per cent of tantalum pen- 
toxide. It does, however, occur in some quantity, and as a source of both yttrium 
oxide and tantalum, it may become of some considerable commercial value. 

Tapiolite.—This mineral is essentially a tantalate and niobate of iron. It has thus 
far been observed in but one locality near the village of Sukala, Finland. It bas 
been observed but sparingly and occurs in pyramidal, tetragonal crystals of a pure 
black color and a strong adamantine luster. Its percentage of tantalum pentoxide 
is 73.9. 

Yttrotautalite.—This mineral has been described under the yttria minerals. Beside: 
the yttrium oxides, it contains 46.25 per cent of tantalum pentoxide, and is another 
one of those minerals that might become a source of both the yttrium oxides and 
tantalum. It is, however, of rather rare occurrence, having been found at but few 
localities in Sweden, principally at Ytterby. 

Hielmite.—This rare mineral is essentially a stannotantalate of yttrium, iron, man- 
ganese, and calcium, and has been found very sparingly at the Kararfvet mine near 
Falun, Sweden. Its color is pure black, and it has a metallic luster. It occurs 
usually massive, without any apparent cleavage, but occasionally it is in rough. 
orthorhombic crystals. It contains from 54 to 72 per cent of tantalum pentoxide. 


With the known deposits of columbite and tantalite it is doubtful 
whether there will be very much prospecting carried on for these 
other minerals, as the demand for tantalum must necessarily be limited. 
The quantity of this metal required in the manufacture of the lamps is 
exceedingly small, so that a few tons of the mineral will go a long 
way in supplying the demand for the metal. 
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PRODUCTION. 


During 1904 the production of monazite, columbite, gadolinite, and 
zircon amounted collectively to 745,999 pounds, valued at $85,038. 
Of this amount, by far the largest quantity was of monazite. In 1903 
the production of monazite and zircon amounted to 865,000 pounds, 
valued at $65,900. There was a decrease of 119,001 pounds in 1904 in 
the quantity of these minerals produced, but an increase in value of 
$19,838. This increase in value is due largely to the purer product of 
the monazite that was put on the market, and it also accounts for the 
decrease in the quantity. The larger part of the monazite production 
was obtained from North Carolina, with smaller quantities from South 
Carolina. All of the zireon was obtained from North Carolina; all of 
the gadolinite was produced in Texas, and the columbite in South 
Dakota. The following table gives the production and value of mona- 
zite (including zircon in 1903, and zircon, gadolinite, and columbite in 
1904,) mined in the United States from 1893 to 1904. 


Production of monazite in the United States, 1893-1904. 


Year. Quantity. | Value. 
« Pounds. | 
PRO PRENNE GR D ET 130, 000 $7,600 
T ———————————— —— nene ETE 546, 855 36, 193 
A A AT AS AE 1,573,000 | 137,150 
luec dci M ence EE od oda A T: ' — 80,00 1,500 
I ETHIC 44,000 — 1,950 
D E sia inten neath iN, Liat Seiten ae ced hens st dicing ot 250, 776 13, 542 
E AA A A A RES 350, 000 20, 000 
A cabarets hand Posada ae 908, 000 48, 805 
CIRC dX TD p 748,726 ' 59,262 
E LL ARR T DC Pc EET CERCARE 802, 000 (4, 160 
TO Wee nd THEE: a 865,000 | 65,200 
A p PELA eMe eng dee sie b 745, 999 b 85, 038 


a Including 3,000 ponnds of zircon, valued at $570. 
b Including the small production of zircon, gadolinite, and columbite. 
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IMPORTS AND EXPORTS. 


As far as can be learned there were no imports of any of these 
minerals into the United States during 1904, but there was a very 
large importation of thorium nitrate, which amounted to 58,655 
pounds, valued at $249,904. In 1903 the imports of thorium nitrate 
amounted to 64,520 pounds, valued at $232,155, and in 1902 the 
importation was 42,815 pounds, valued at $131,350. 

About one-fourth of all the monazite mined in the United States 
during 1904 was exported to Germany. 


PEAT. 


By Henry H. HinpsHaw. 


The peat industry can hardly be said to exist in the United States at 
the present time. A few small operations are now going on, and a 
great number of prospective schemes are being exploited. 

Interest is taken in the subject wherever peat is known to exist. 
Many articles on the subject have been printed in the newspapers and 
periodicals of the country, but these have mostly been of a general 
character, and little reliable information can be gathered from them, 
and much of this literature has been positively misleading, especially 
as to the character of the ** mud? which can be made use of. Enough 
has been done, however, to show that great tracts of more or lesspure 
carbonaceous surface deposits exist in many sections of the country, 
sufficient to supply large districts with fuel and many industries with 
raw materials. 

The uses to which peat may be put are-almost unlimited. Artificial 
wood, in the shape of ornamental panels, were shown at the St. Louis 
Exposition. It is mixed with wool to make sanitary **underwear;" ` 
and various grades of paper have been successfully made. A cattle 
food is made in England by saturating peat meal with molasses, and a 
flourishing industry has thus been established. This feed is said to be 
becoming popular in the United States. 

As a disinfectant and deodorizing agent of the first order, the merits 
of peat are beyond question. It has for years been extensively used 
in hospitals and public buildings in England and continental Europe. 

It is used for hospital beds and mattresses as well as for bedding for 
horses. Its power to absorb ammonia is many times greater than 
that of straw, and by its use stables can be kept free from odors. 

The principal interest, however, in peut is as a source of fuel. In its 
crude condition peat has proved both in this country and in Europe 
to be useful only under exceptionally favorable conditions, and within 
a very short distance of the source of its supply. It has been tried 
on many of our railroads as a substitute for wood and coal, but no 
record of its extended use can be found, its great bulk and high water 


content always defeating its application. 
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These faults, which have always been so self-evident, have led tu 
search for a practical means of overcoming them, and for many year: 
expensive experiments have been carried on with this object. Air 
drying only partially overcame one of these objections, and the use of 
heat went little further It seemed a very simple thing to dry peat 
and at the same time to reduce its bulk by squeezing out the water. 
All attempts along this line have proved to be failures, but they are 
still being made by ingenious mechanics, who think they will attain 
success with better mechanical devices than have been tried. 

Drying peat loosely, either by natural or artificial evaporation of the 
contained moisture or by a combination of the two and briquetting the 
dried powder under immense pressure, has proved little more practica- 
ble than the attempts at wet compressing. 

In Germany and Sweden some success has been attained by pulping 
the peat with various forms of disintegrating machines and then con- 
densing by moderate pressure. 

The reduction in bulk with little reduction of water content shows 
that the chief result attained is the expulsion of gases. This fact was 
recognized many years ago by Mr. T. H. Leavitt, of Boston, who 
designed a machine for this purpose, the expression of the air or gas 
by the German machines being considered only as a secondary advan- 
tage. The ground and kneaded peat was found to give up its moisture 
freely and to give up a much greater proportion of it than the unpre- 
pared peat. 

This material, prepared by a variety of methods, is generally known 
as "machine peat.” Its manufacture is inexpensive, and it has shown 
* itself to be an acceptable fuel wherever put on the market, both for 
domestic and for manufacturing purposes. It is easily made into a 
peat coal by simply heating in the absence of oxygen, or into peat 
charcoal by the continued application of heat until the volatile mate- 
rials are driven off. Much confusion has arisen with regard to this 
process, it usually being referred to as **coking." Peat does not coke, 
as the term is understood as applied to coal. Many processes have 
been devised for the economic production of peat charcoal, which are 
varied as the completeness of the recovery is desired. The charcoal 
from well prepared machine peat is strong and dense, the more friable 
peat resulting in a charcoal having to be briquetted for use as fuel. 

'The products of distillation of peat are very much the same both in 
character and proportion as those obtained from hard wood. Experi- 
ments are being made with the appliances now in use in the manufac- 
ture of wood alcohol in this country, which promise a commercial 
success. 

Another form in which peat is coming into use and which may 
before many years prove the best means of using it, is as gas. "The 
large proportion of volatile carbon makes it an excellent material for 
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the manufacture of illuminating gas, but as producer gas the peat bog 
will soon, with the rapid development of the modern gas engine, out- 
rival the mountain stream as a source of power, and its use will not 
destroy the most beautiful objects of natural scenery, but will, on the 
other hand, redeem the dismal solitude of the swamp. 

Much attention has been paid to peat in Canada for several years 
past, the object chiefly sought being to produce compressed briquettes. 
The business is still only in an experimental stage, but some quantity 
of peat has been put on the market and has sold at a price giving a 
large profit to the manufacturers. Mr. Alexander Dobson, of Beaver- 
ton, Ontario, has a plant turning out peat fuel on a commercial scale 
at that place. The fuel sells in Toronto at $4.25 per ton, with anthra- 
cite selling at $7 per ton. 

A company is erecting a plant similar to Mr. Dobson's at Alfred, 
Ontario, to supply the Montreal and Ottawa markets. Another com- 
pany, the Manitoba Peat Company, is to operate at Fort Francis, 
Manitoba, to supply Winnipeg. 

The Pompton Fuel Developing Company is producing machine peat 
near Lincoln Park, N. J., and sells all its product to local consumers. 
Its success on a small scale will probably result in building a much 
larger plant this year. The machinery in use was imported from 
Germany and includes a Dolberg breaker and mixer. This company 
controls a large acreage of peat land in the vicinity of Pompton 
Plains, N. J. 

Another plant is in operation near New Rochelle, N. Y., by the Peat 
Koal Company, of New York, which uses a Schlickeysen machine. At 
Orlando, Fla., machine peat is manufactured on a machine designed by 
Mr. T. H. Leavitt, of Doston. 

In Mexico much experimenta] work has been done on a very large 
peat deposit near the City of Mexico with more or less success. One 
of the most interesting developments has been in California. Mr. 
L. E. Aubury, State mineralogist, states that there are many thou- 
sand acres of peat in California. A company has been organized for 
the purpose of manufacturing briquettes composed of peat and oil. 
Some tons of fuel have been made and tested, both for domestic and 
steam-raising purposes. 

A very practical test was made by the California Northwestern Rail- 
road. A train of 10 cars was run over the same track a distance of 
60 miles first with coal and then with peat briquettes. There were 
4,450 pounds of coal used and the time.consumed was two hours and 
forty-six minutes. The run with peat briquettes was made in two 
hours and forty-one minutes and 5,100 pounds of fuel were used. 
The quantity of ash taken out was 914 pounds from the coal and 939 
pounds from the peat. 
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A large plant is now being erected to manufacture this fuel. A 
number of companies have been organized in the Middle and North- 
western States to produce peat fuel by various methods. ¡Some of 
these are building plants to operate during the summer of 1905. 
Others do not seem to have advanced beyond the prospectus stage. 
Many of them promise extraordinary profits by the use of patented 
processes, often involving the use of electric devices at some stage of 
the manufacture. 

There are many other experimenters quietly at work, and it seems 
probable that at least some of them will prove commercially successful, 
and will point out the way to make use of the immense quantities of 
energy now lying dormant. 

The production of peat in 1904 is estimated as amounting to about 


1,200 tons, valued at $4,200. 
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PATENTS. 
List of patents relating to the treatment and manufacture of peat issued from 1899 to 
June, 1905. 
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G. Gereke ———— Peat-burning apparatus. 
Ay ROM dsc sesiecesenexest Machine for treating peat. 
J. Ahbfens.........:. e ere: Machine for treating peat to be used as fuel. 
CERO Ep Apparatus for the production of half-stuff from 
peat. 
Peat-drying apparatus. 


685651 


Dec. 8,1901 
Jan. 8,1901 
Sept. 3,1901 


Oct. 29,1901 


700421 | May 20,1902 


714578 
713129 


709664 


| 
| 


Nov. 25,1902 
ee 11, 1902 


713110 | Nov. 11,1902 


715271 
700190 
701311 
701856 
708574 
738561 
738136 
735476 
736446 
744805 
738135 
788090 


722626 
772717 
768445 
769170 
462064 
771202 


713992 
158624 


712891 
115137 
769531 


Dec. 9,1902 
May 20, 1902 
June 3,1902 
June 10, 1902 
Sept. 9,1902 
Sept. 8,1903 
Sept. 1,1903 
Aug. 4,1903 
Aug. 18, 1903 
Nov. 24, 1903 
Sept. 1,1903 


Mar. 10, 1903 
Oct. 18, 1904 
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Sept. 6,1904 
Feb. 16, 1904 
Sept. 27, 1904 


Oct. 18, 1904 
Nov. 16, 1904 
Sept. 6,1904 


782260 | Feb. 14,1906 


! 
785637 | Mar. 21,1905 


788100 
789758 


Apr. 25,1905 
May 16,1905 


J. W. Carswell and S. Trot- 
ter. 


E. Springborn Relating to drying and condensing peat for fuel, 


Matte for converting peat into compact non- 


J. O. Green and H. T. Mar- 
tin. fibrous substances for use as fuel. 


W. J. R. Sims and A. L. | Meaus for extracting roots and foreign matter 
Davis. from peat. 
uude maria ud vaa ee i Treating and drying peat. 
E. Helbing ................. | Manufacturing peat briquets. 
G. Hartmann..............- Producing peat briquets. 
W. A. MIDE orcos Peat-collecting machine. 
EE A N TE Peat dryer. 
A. Charon .................. Preparing bog-peat for fuel purposes. 
R. A. Kellond .............. Manufactured peat fuel. 
ES t ro NN NEU PEE Do. 
J. O. Greenand H. T. Martin.| Converting peat into fuel 
A. Dobson .................. Peat-press 
A.A. Dickson............... Do. 
W. A. Milne ................ Do. 
sher do......................, Composite peat block. 
F.White.......... 34 ees i Block of peat. 
A. Dobson .................. Pressing peat blocks. 
C. F.Schlickeysen.......... Peat digging and conveying machine. 
Acces do......................| Peat digging and excavating machine. 
F. White. cios Forming peat into blocks for fuel. 
AS A n for compreng and drying peat into 
ocks of peat. 
N: Rello init ecu Manufacturing plastic objects from peat. 
B. Kittlor Lie soo eoe en Apparatus for removing water from peat. 
T. W. Gaertner ............. Manufacture of peat blocks. 
B. Kittler................... Peat-brick-manufacturing machine. 
J.O. Greenand H.T. Martin.| Consolidating peat. 
CENSO ici css Apparatus for the treatment of peat fiber for 
manufacturing half-stuff. 
C. T. Schlickeysen ......... Manufacturing peat fuel. 
A. Dobson .................. Peat-harvesting machine. 
W. A. Milne ................ Treating peat immediately prior to compression. 
R. A Kellond and J. C. Mor- Machine for manufacturing peat into blocks for 
rison. uel 
B. Kittler................... Removing water from peat. 
W.T.Griffin ................ Peat-treating apparatus. 
E. Bremer .................. Oven for coking peat with ocorery of by- 
products. 
W. A. MINE ios Tubular peat collector. 
J. W. Vaughan and t S. | Preparing pcat for fuel. 
Horner. 
C. Schlickeysen............. Peat-compressing machine. 
W.T. Griffin ................ Treating peat. 


P. Reynolds and J. A. R. | Wet-peat-pressing machine. 
Bedard. | 
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